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Glossary

Term

Description

Bayesian Optimisation

Bayesian Optimization is a probabilistic metased approach for optimiz-
ing functions.

Climate hazards

Climate hazards are weathar climaterelated physical events that have
the potential to cause harm to people, ecosystems, infrastructure, or ecq
mies.

CLIMADA modelling
chain

¢CKS LINR2SOGQa aLISOATAO AYLIX SYSyi
2F /[ La!5! Qa Y2RdzZ Sa TFT2NJ RANBOI
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and impact function module as wek @ method for better calibration of di-
rect impacts.

Domestic Products

D22Ra LINPRdAzOSR ¢AGKAY | O2dzyiNEQ

Exposure

System or asset susceptible to potential harm from climate hazards or o
external factors.

Global Output

Total value of goods and services produced by all countries around the
within a specific period

Multi-Regional Input
Output Tables (MRIOT]

The MRIO (MukRegional InpuDutput) tables provide a comprehensive
view of economic interactions between different regions or countries.

Impact

Adverse tangible effects of climate change on human economic systemsg

(Direct) Impact

Adverse tangible effects of weather and climagdated extreme events on
human economic systems.

(Indirect) Impact

The secondary adverse impacts that arise from the initial direct impacts,
such as economic losses.

Impact Functions

Mathematical or empirical models that quantify the relationship between
mate stressors (such as wind, flood) and the resulting impact on an eco-
nomic system.

Input

Componentsraw materials, or resources required to produce goods or s
vices.

Production Chain

A series of interconnected steps and processes through which compone
raw materials or resources are transformed to finished products.

Proxy

An indirect measure or indicator that is used to represent or approximatg
value or condition when direct measurement is not possible or practical.

Radiative Forcing

Change in the balance between incoming solar radiation and outgoing ir
red radiation caused by factors such as greenhouse gases, aerosols, or
changes in solar radiation.

Representative Concer|
tration Pathways

Scenarios that describe different greenhouse gas concentration trajector
and their potential impacts on the climate system, used for clinmatelel-
lingand research.

Return Period

A return period is the estimated interval of time between occurrences of
specific event, such as a flood or tropical cyclones, indicating the averag
guency at which such an event is expected to happen.
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Scenario A plausible and coherent description of potential future conditions or
events.

Security of Supply The assurance that essential goods, services or resources are consistelr|
available to meet societal needs.

Shock Simulation of weather and climatelated extreme events and disturbance

that disruptnormal operations, causing sudden changes in economic cof
tions.

Tipping Points

Critical thresholds in climate systems, beyond which a small change car

G2 F RNIYIFGAO YR LRGSYUGAL t f &behaw
ior.

Valueat-risk A statistical measure used to quantify the potential loss in value of an ag
over a specific time period.

Value added Increase in value of a product or service at each stage of its production,
culated as the difference between the cost of inputs and the final selling
price.

Vulnerability The degree to which a system, community, or asset is susceptible to hal

from exposure to shock or hazards (used synonymously).
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1 Executive Summary

Climate change affects Switzerlanot onlydirectly, but also indirectly through its extensive international
economic networks. As a highly globalized economy with limited domestic reso8wieserland relies
heavily on imports for essential goqdiscluding food, energy, raw materials, and pharmaceutical prod-
ucts. This dependency makes Switzerland vulnerable to climate impacts occurring beyond its borders.

This report presents the results of the Global Impacts pragjeatmissioned, as part of thgational Cen-

tre for Climate Services (NCCSY LJ- O & LINBDétsidnB¥pport BiyDealing with Climate Change

in Switzerland: a crossectoral approach (NCESY LJ- Quhighiggantifies how climate hazards abroad
affect the Swiss economy through disrupted supply chains and reduced demand in international sales
markets(NCCS Global Impacts Webkithe project deliversisk insightand practical recommendations

to help internationally active businesses identify, assess, and manage supply chain risks related to global
climate change, enabling them to conduct their own analyses.

Using stateof-the-art impact modelling and inpebutput analysis, we assess current impacts and project
future climaterisks(river flood, tropical cycloneguropean windstormsagriculturahazardsand sea level
rise)up to 2060 under different climate scenari®e employ an economic indicatbased approach,
supplemented by indirect average annual production losses. In our view, this provides a clear and accessi-
ble overview of potential economic impacts on Switzerland and how they may evolve in the future.

The analysis presented here captures only selected acute physical hazards and their isolated effects on
specific industries, while excluding chronic impaatigitionaleconomic effectbesidesproduction losses

along the value chajrand broader soci@conomic dynamics. As climate risks are becoming more fre-
guent, more intense, and increasingly concurrent across regions, this narrow scope likely underestimates
systemic and cascading impacts on Swiss industries, supply chains, gtethorcompetitiveness.

1.1 Key Findings

{6AGT SNX I yRQa SO02y2Yé A& FtNBIFRe SELISNASYyOAy3a YSI a

intensifyasclimate chang@rogressesOur analysis shows that extreme weather events in other coun-

tries currently lead to production losses in Swiss industries, and under a severe climate scenario (RCP 8.5),
these indirect impacts could tripler certain sectorby 2060. While average annual losses atitithistry
levelmay appear modesindare typically below 0.1% skctoraloutput, the effects on individual compa-

nies can be substantial.

Economidmpactsvary depending on the climate hazard and e dzy” @chiddraicimportancdor Swit-
zerland Climate hazards abroad reduce the availability of inputs for Swiss industries, with annual average
losses ranging from 9d@io. CHRoday to over 20Mio. CHRn future severe climate scenarios. Reduced
demand from climateaffected countries leads to slightly higher losses, reachingV60CHFannually in
worst-case scenariodlanufacturing, wholesale trade, pharmaceuticals, and financial services face the
highest absolute losses, while textiles and chemiegfgrience the greatest impacts relative to their an-

nual output

Countriesin Europe North AmericaEast Asiaand South Asiposemoderate to high risk foBwitzerland,
while African and South American countries present lower risks due to their relatively limited economic
integration with Switzerland.

Switzerland's closest trading partners pose the greatest clirrelged economic risks, with Germany and
France leading due to their economic significance and vulnerability to river flodttiogs in these coun-
tries cause the highest production losses in Switzerland, highlighting their critical roles as key suppliers
and sales marketfor Swiss goods and servicéglditionally, China plays a critical role in the stability of
Swiss supply chains and sales marketgés countryis significantly affected by tropical cyclones that in-
creasingly disrupt trade flows and productidinese impactsre expected to intensify even under
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moderate climate scenarios. i G KS &l YS GAYSI /KAYIlI Qa AyONBlIaiAy3d S
KStLI YAGAIIGS FdzidzZNBE RA&NHzZIiA2ya yYyR SyKFIyOS GKS N

Amongthe here analysedlimaterelated risks, river flooding currently has the most severe impéicts

accounsfor the highest economic lossésth now and in future scenariasith their intensity and fre-

guency projected to increase, particularly across Eurépe.exampleunder severe climate scenarios,

river floods in Germany alone could lead to extreme event losses of up to 2.4 GiliEn a single year,
FFFSOGAYI nowzr 2F { 6A 0 InSdiFabtty i€ Hood$ @diréctimphadBrddzOG A 2y O
tropical cyclones and European winter storms are expected to remain relatively stable over time.

In terms of sedevel rise riskandflooding caused biropical cyclones Switzerlandaces increasing indi-

rect production losses largely due to its dependence on supply cfraimscountries withcoastlines

worldwide. Key trading partners such as China, Italy, and the UK are particularly exposed to these risks,
whereas many other partners fatelow averagémpactsb 2 AGKAY { gAGT SNXI I yRQa S02\
turing and service sectors are most susceptible, while sectors such as agriculture, forestry, utilities, and

mining show lower exposure levels. These developments underscore the importance of integrating sea
levelNA &S O2yaARSNIGA2ya AyG2 {o6A0G1 SNIIyRQAa FdzidzZNB SC

Domestic and international droughts, along with extreme weather evearismaking it increasingly diffi-

Odzt i (2 SyadiNB { 6AdG1T SNI regaridgpharmicdudidaPaidéagriufuraiy dzLILX & = S
puts. Given that Switzerland has limited agricultural land per capita and imports more food by value than

Al SELRNI&Z OfAYIGS KIFETFENRE Ay 20KSNJ O2 d&mii-NA Sa Oz d:
larly, the pharmaceutical industrwhich iscentral to the Swiss economy, relies heavily on impafts-

nerabilities aregrowing due to the concentration of global production in Asia and the increasing shortages

of essential lowcost medicines. Climateslated hazards are likely to exacerbate these risks, with Ger-

many standing out as a crucial supplier and a potential nsgjarce of disruptions.

Critical raw materials (CRMsyhich are 34 materialsncluding lithium, cobaland rare earth elements

(EU list of Critical Raw Materi@623) present another area of vulnerability. With supply chains concen-

trated in countries like China and Germany, Swiss industries such as pharmaceuticals, chemicals, construc-
tion, and electronics are particularly at risk. Climate hazards are expected to leatcekisting chal-

f Sy3asSa Ay &aSOdNAy3a /waad {6A0GT SNIIFYRQa NBaLkRyasS ai
international cooperatiorsustainable resource use, and trade policies that support resilient supply chains

through diversified supply chain networks

Lastly, climate risks abroad may exacerbate social inequalities both in Switzerland and in producer re-
gions. Rising costs for food, housing, and healthcare disproportionately affieetrable (e.glower-in-

come Swiss households, reducing their resilience and increasing vulnerdbilityincome Swiss house-
holdscan be andare also more likelyo be exposedo higher climate riske.g. urban heatand have

fewer resources to recover from climate shocks. Disaster recovery futetidg to favor wealthier com-
munities due to propertypased distribution criteria. In addition, indirect climate impacts on sectors like
wholesale trade, agriculture, and pharmaceuticals can lead to job insecurity, price volatility, food insecu-
rity, and rediced access to essential medicinesther threatening social justice and deepening existing
inequalities.

1.2 Recommendations
Swiss businesses must take proactive steps to build resilience against akfadgel supply chain disrup-
tions. Companies should conduct regular climate risk assessments of their key suppliers and customers,
focusing on specific production locations rattiean relying on countijevel assessmentaly. To reduce
vulnerabilities, businesses should diversify their supply chains, decreasing dependenciesrsk megh
gions where possible. Furthermore, companies should actively engage with their suppliers to understand
and support their climate adaptatiostrategies At the national level, greater traceability and
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transparency in global supply chains should be promoted to enhance risk monitoring and early warning
capabilities.

For Swiss policymakers, the findings call for a comprehensive approach to managing transnational climate
risks. Climate risks must be integrated into national supply security strategies, with particular attention to
food, pharmaceuticals, and critical ramaterials(CRM) This includes promoting domestic production ca-
pacity for essential goods where feasifdach as urban agriculture and pharmaceutical componemtd
enhancing food system resilience through international partnerships, sustainable import strategies, and
robust emergency preparednedsnally the management of CRMs can be enhanced by investing in circu-
lar economy solutionéncludingrecycling, reuse, and the substitution of critical inpus well as by di-
versifying the countries from which these materials are imported.

Switzerland shouldtrengthen their engagement tsupport international climate adaptation efforts in

key trading partner countries, especially emerging economies in Asia, recognizing that their resilience di-
rectly benefits Swiss economic securitiis can be achieved by supporting climate adaptation financing
through development cooperation or green investments, engaging multilaterally to strengthen interna-
tional rules on climateesilient trade, critical supply chains, and disaster response,rarasting in cli-
mate-resilient infrastructure abroadarticularly in partner ports, logistics hubs, and coastal production
zones.

To mitigate potential social inequaliti@gthin Switzerlandexacerbated by indirect climate impacts, Swit-
zerland should implement targeted social policy measures.cthiklinclude designing social safety nets

that account for climatenduced price volatility and supply disruptions, reforming disaster recovery fund-

ing to ensure equitable access across income levels and regions, and expanding access to affordable hous-
ing, heathcare, and essential medicines through targeted subsidies or public provision.

Overall, the timely identification of emerging risks is essential for managing complex, globalized climate
impacts. Switzerlandanbenefit from establishing a crosectoral climate riskssessmento monitor
globalimpactsand assess their spillover effects on Swiss supply chains and markets. The use of climate
scenario analysis is crucial to inform leiegm policy and investment decisions. In addition, climate risks
should beeffectivelyintegrated into countrylevel stress tests and national economic plannegwell as
corporateclimaterelated financial disclosures accordingtihe Swiss ordinance on climate disclosures
(articles 964a964c of theSwiss Code of Obligatioasd other European regulations (EU Taxonomy and
Corporate Sustainability Reporting Directive (CERD)

1.3 Limitations and possible extensions
The analysis performed in this project does not capture all impact channels. It focuses solely on the impli-
cations ofselectedacute physical climate hazards, excluding chronic impacts. Secdedeconomic ef-
fects and impacts related to migration, financial instability, or changes in development cooperation are
also not considered. Uncertainties arise frgtaticinput-output model assumptions, limited supplier sub-
stitution, the exclusion of socieconomic developments, and approximations in the geographic and sec-
toral exposure dataOverall, due to the limitations of the modelling approach, the results should be re-
garded as illustrating potential impacts but not be taken at face vallee current analysis is limited by
its focus on individual climate hazards and their isolated effects on specific industries, thereby omitting
the broader systemic and interdependent nature of climate risks. While this approach provides detailed
insightsat the sectoral level, it does not fully capture the increasing spatial concurrence of climate events,
which can generate complex, cascading impacts across supply chains, markets, and regions. By treating
risks as discrete events, the analysis overlooksmt@l interactions among multiple hazards, including
scenarios in which extreme weather or other singular events simultaneously affect multiple key supplier
regions. Under such circumstances, conventional risk mitigation strategies, such as suppiyvesiiit
cation, may prove insufficient. Although the model accounts for anticipated shifts in the recurrence of
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extreme events, the indirect and losigrm impacts on production, competitiveness, and market access
for Swiss industries may still be underestimated.

Possible extensions could address the limitations mentioned above by expanding the scope to include cer-
tain chronic risks, incorporating adaptation measures into the impact assessmeérstccounting for so-
cioc-economic developmenisaand moving towards a dynamic inpotitput model setupFuture extensions

could integrate multhazard modelling, dynamic soegzonomic projections, and crosgctoral interde-
pendencies to provide a more comprehensive assessment of systemic climafeddgionally, the im-

pact of climate change on Switzerland's financial sector could present an interesting aveanalysis

Tosummarizethe global nature of climate change means that Switzertzanthot isolatdtself from in-
ternational climate impacts through domestic measures alone. The country's economy depends on the
resilience of its trading partners and the stability of global supply chains. This study demonstrates that cli-
mate adaptationvould ideallyextendbeyond direct impactsvithin Switzerlando effectively manage
crossborder climate risks
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2 Report Structure

Theintroduction (Chapter 3explores the global direct and indirect impacts of climate change, starting

with its worldwide economic implications and extending to future projections and scenarios. It also exam-
ines climate risk pathways and supply chains, highlighting how climate eliafhgences global supply
networks. Further, the introduction focuses on the impact channels of global climate change on the Swiss
economy, detailing how international value chains, economic performance, food supply, energy supply,
financial services, antsroader issues like security, migration, and development cooperation are affected.
LG 2dzifAySa GKS 3Ift206Ff AYLIOGA LINRP2SOGQa a02L):
clude the impacts on internationally entwined production chains, &#liand's international sales mar-

kets, rising sea levels, and the interdependencies between security of supply and global climate change.
This section also defines the climate variables and data, and clarifies the economic, sectoral, geographical,
and temporal scope of the study.

Sectiord describes the methodological approach. It details the direct impact calculation with CLIMADA,
covering exposures, impact functions, scenarios, and calibrabiMADA is a free and opsaurce soft-
ware framework for climate risk assessment and adaptation option apprdisalsection also examines
indirect impacts through inpubutput analysis and introduces tlieeonomicimpactindicator and the
methodological approach to sdavel rise, while addressing uncertainties and limitations.

Sectionb provides insights into the analysis of timepacts ofglobal climate change on Switzerlandased

on the methodological chain introduced in Sectigredamining climate impacts on production chains,

sales markets, selavel rise, and the security of supply. This includes an overview, relevance assessments,
model results, and conclusions for each impact area.

The appendices provide additional detailed information: AppeAdixtlines the Stakeholder Engage-

ment process, while Appendix B offers Technical Documentation. This includes a deeper look into rele-
vance assessments, model years and scenarios, sector/subsector mapping, simulated countries, expo-
sures, hazards, impact furighs, and inpuoutput analysis.
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3 Introduction

Thisreport was compiled as part of the project "Impacts of global climate change on SwitzerTdned"
projectis embedded in therogrammed 5 S O-nakingbésisor dealing with climate change in Switzer-
land: Information on crossectoral topicé (NCC3mpacts) of the National Centre for Climate Services
(NCCS)In the following, we present approaches and findings on bHwSwiss production chairend

sales marketsnaybe impacted by extreme weather and climatelated eventgoday and in the future.

3.1 TheGlobal Impactof Climate Change
Climate change has diverse glolpalysicalimpacts such as increasing temperatures, changing precip-
itation patterns, rising sea levels, and more frequent and stronger extreme eyventh agrought,
wildfire, tropical cyclones and typhoorend windstorms Furthermore, thereis a risk of abrupthon-
reversiblechanges due to tipping poinigith far-reaching, global consequencf@senton, et al., 2023)
All thesehazardsimpact natural resourcesnfrastructure livelihoods economic activitiess well as
human animaland ecosystenmealth (IPCC, 2022; Kohli, et al., 2018)

Direct Impacts
The economic implications of climate change are extensive, affecting every sector of the global economy.

Extreme climate and weatherelated eventanaycause significant infrastructure damage and disrupt sup-
ply chainsand economic activityleading to substantial financial losg&n, Zhu, & Wang, 202#8gricul-

ture is particularly vulnerableas changingveather patterns andisingtemperaturescan reduce produc-
tivity, crop yields, andjuality. In addition, extreme weather events can devastate entire harvests,
threatenfood securityanddrive-up prices(OECD, 2023yVhile developing countrieare particularly sus-
ceptible to these effects, Switzerland is also increasingly affected, with observable impacts including al-
tered vegetation periods, heightened pressure from pests and pathogens, and yield reductions resulting
from extreme events such #eatwavessummerdroughts, frostdaysand extreme precipitatiofINFRAS,
2025; BLW, 2020)

Climate change also affects human health, increasing healthcare costs and reducing productivity due to
heatwaves, poor air quality, and the spread of diseases like malaria and dengu@/fewtet Health
Organization, 2024 Rising sea levels and increased flooding threaten coeegpétal stocks includingin-
frastructureand facilities; and undermine the economic activities of multiple sectors that depend on
these assetsnecessitating significant investment in adaptation meas(dgsted Nations, 2023)'he fi-
nancial sector faces new risks, leading to higher insurance costs and changes in asset values.

Addressing climate change through mitigation and adaptation requires significant invesfrnewever,

these costs are likely to be far lower than the economic costs of ina@@enayad, et al., 2025Further-

more, theseinvestments also offer economic opportunities. The transition to adavbon economy can

drive innovation and create jobs in renewable energy and energy efficiency s¢tRESA, 2023How-

ever, this transition involves challenges, including the need for supportive policy frameworks and financial
mechanisms.

Overall, the economic implications of climate change highlight the need for coordinated global action to
mitigate its effects and build resilience against its impd&£C, 2022)

Indirect Impacts

In a globalised economy, the impacts are felt far beyond the directly affected regions, as disruptions in
one part of the world can trigger a cascade of indirect impacts, affecting supply chains, trade flows, and
economic stability. Assessing such indiiegbacts has gained increasing attention especially in countries
that are less vulnerable to direct impaetad highly dependent on supply chaiff$ie relevance of indirect
impacts hasfor example been examined in Germairpeter, et al., 2020)the Netherlands (Vonk et al.,
2015) and theUK (Challinor et al., 2016).
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TheSxth AssessmenReport (AR6)of the Intergovernmental Panel on Climate CharfCC, 20229 enti-

fiesF2dzNJ YI 22 NJ a3f 20 f N Aglobaledioripiysid irdigeétly afféctd®@bgadiiates K A OK |
change, namely ecosystems (e.g., throsplits infish stocks), people (mainly through migration), finan-

cial flows and trade. They note that impacts on countries vary depending on policies and the specific sup-

ply chains. Some highlighted impacts inclag@gruptions inthe supplyof certain foodproducts, inter-

rupted supply chains due to floods, increasing productivity lossesed byheatwaves owvector-borne

diseases such asalarig andchallengedacedby ports dueto sealevel rise.

Similaly, ina report from2017, the European Environment Agency (EEA) idestfie pathways through
which climate change indirectly affects Europe (Begurel). The EEA highlightkat globalprice volatili-
ties and impacts on transportation networks aspeciallyrelevant. FurthermoreEEAnotesthat small
open countries like Switzerland face the highest rists impacts orthe trade of noragricultural com-
modities which,for example threaten the supplpf raw materials.

Trade (non-agricultural commeodities) Trade (agricultural commmodities)
- Risks to raw materials supply - Global food price volatilities
- Risks to manufacturing industry - Reliability of supply and distribution
- Improved Arctic sea transportation \ — = '
- S W / N\
Infrastructure \  Human mobility
- Risks to energy supply | | - Changmg tourism ﬂows_
-Vulnerable energy infrastructure . *l - Climate-induced migration
- Transportation network disruptions /- Critical role of Africa
\ 1
. \. //— L .
Geopolitical risks (».._,_ _ ‘ Finance
- Climate and armed conflict - Economic repercussions
- Climate and security strategies of extreme events
- Rights and access to Arctic resources - Insurance systems

Note: The impact pathways have been placed arbitrarily on the map; therefore, the arrows do not indicate any predeminant geographic
direction from which these impacts might affect Europe.

Source: EEA

Figurel: Impact pathways according to EEA (2017)

3.2 Impactsof Global Climate Change on the Swiss Economy

Direct Impacts

The climate in Switzerland has change®rrecent decades, with noticeable impacts on both humans and
the environment, which are expected to become more pronouncethaslimate continues tochange.
Switzerland actively pursues policies to reduce greenhouse gas emissions to limit global temperature rise
and mitigate the most dangerowffects of climate change. Additionally, the Swiss government has adopted

a strategy for adapting to climate change aimed at reducing current risks and minimizing unavoidable future
risks, while also seizing opportunities and enhancing Switzerland's dulitgtto climate change impacts
(Kollner, et al., 2017)

Indirect Impacts

In addition tothe effects within Switzerland, climate change abroad afspacts Switzerlandn a report
published by the Swiss Federal Offioethe Environment{(FOENDn climaterelated risks and opportuni-

ties, (INFRAS, 2028escribesuchclimaterelated risksstemmingfrom impactsabroad.The studyempha-

sizes that theselimate risksare systemic riskswith impactspotentially propagatng through complex
chains of events, making the link between their causes abroad and effects in Switzerland not immediately
obvious. Switzerland's strong integration into international trade and its dependency on critical imported
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goods, spanningectors suchas energyand food supply, underscore the potential feeaching conse-
guences of climateelated disruptions abroad.he studysuggessthat these impacts abroad may outweigh
domestic effects, influencing economic sectors such as agricuéneggysupply and financial services.

These findingscorrespond withearly researchby Schwank et al(2007) who concludedhat the interna-
tional impacts of climate change are likely to be at least as strong as the direct imjiditsSwitzerland.
More specifically, they estimated that up to 3% of Swiss exports might be aBGiiga the high relevance
of these international impactgINFRAS, 2028mphasizedhat theyshould be considered iBwitzerland's
adaptation strategies, suggesting it could enhance the country's competitive advantage globally.

In another studyfor FOENKohli et al(2018)identified and qualitatively examinethe relevant chan-
nels through which direct and indirect impacts are transmitted to Switzerl&xdept foimpactson

security, migration and development aiperation, these impacts arprimarilytransmitted via imports
and exports

3.3 IndirectimpactsRelevant to Switzerland
The following section describes the main imam Switzerlanddue toclimate changebroad asidenti-
fied inKohli et al. (2018)These includeffectson economic performancdépod supply, energy supply,
financial servicesas well as security, migration and developmentoperation.

A countryQ é&conomic performance is affected by climate change through impad®tmnimports and
exports. Importsfor examplecan be disruptedby extreme events that damage production facilities in
supplier countries or causaterruption ininternational transport routes. In additiomjgher tempera-
tures reducehe productivity ofworkers acrossuppliers. For Switzerland, this leads to delivery delays
higher procurement costand thus to productivity losse§urthermore, the availabilityquality,and prices
of importedgoods maye adversely affected.

Exports are affected due to changes in the international demand for Swiss goods and services. Specifically,
climate changeang S| { Sy SO02y2YAO ANBSGK Ay {6AGT SNIFYRQA
developing countries) thereby reducing purchasing power and lowering demand for Swiss goods. Addi-
tionally, the structure of demanthay shift with, for example, increasindemand for goods and services
required for climate adagttion. This could represent an opportunity for the Swiss export industrgh as
increasel demand for insurance or goods for flood protection.

Overall,vulnerabilitydepends on the type of company, its specific supply chain, and the substitutability of
the importedintermediateor finalgoods Companies that import from or export to vulnerable countries
face the highest risks.

The supply of food is especially critical as agricultural production is strongly affected by climate change. It
is not only extreme events that are relevant in this regard, but also chronic changes in the climatic system,
such as changes in precipitationcatemperature, that alter cultivation conditioradl over the world

Therefore, crop losses are to be expected as well as a decreased productivity of agrioutiuglwork-

ers and livestock. Foqutoducts imported fromvulnerable countries, e.g., coffee from Ecuador or cacao

from Ghana, are especially critical. A further significant risk lies in highly concentrated markets, such as in
the production of fertilizers or seeds. The impacts felt in Switzerland include detletays, transport in-
terruptions as well as higher prices and reduced qualityus, ¥ a dzNA y 3 { 6 AGT SNI I YRQA&
becomes more challenging due to climate chandisis highlighted byRritzel & von Ow2023)who

1 While climate change isralevantdriver of challenges to Switzerla@dsecurity of supply, it should be noted that during the course of the
project, the broader geoeconomic context has also shifted considerably, with additional factors such as trade frictichspafiioes, and
elevated energy prices influencing supp8ks.
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identify increasing droughtsdomestically and internationalpt & | 1 S& OKFff Sy3S F2NJ {
security, along with the threat that extreme weather poses to the availability of essential agricultural in-
puts like seeds and fertilizers.

Switzerland relies heavily on imports to meet its energy needs. Specifically, around three quarters of its
required energyoil, gas, coal, nuclear fuel elemsiats well as electricity iwinter) are imported with a
substantial amount stemming from countries vulnerable to climate chaBggemeeventscandamage
extraction andmining sites, refineries or transport routethereby disrupingthe supply of fossil fuels

whichin turn canlead to higher prices as well as supply shortages. Additioaalithe Swispower grid is
strongly interlinked with European grids, local blackouts might occur if hazards interrupt the power supply
abroad.

The financial sector is of high relevance for Switzerkamdideeplyinterconnected on an international
level.For instancearound half of the assets managetithin Switzerland originate from abroad. Physical
damageoutside the countnare caused by climate changleut also transition risks=or exampledevalu-
ation of fossil fuelelated assets due to stricter climate policies or carbon prigimgsmittedto the Swiss
financial sector by reducing returns or increasing the risk of default on loans. More frequent extreme
events affect the insurance industby increasindpoth the demand for insurance producsidthe associ-
atedrisks.The high relevance of climathangefor Swiss financial servise also illustrated by the fact
that the biggest banks and insurers aeguiredto report on their climate risksince 2022(FINMA,

2021)

Climate change can worsen people's living conditions and thus contribute to higher migfgtimesent,
climaterelated migration typically occurs within national bordé8swiss Agency for Development and
Cooperation (SDC), 202ah)ddoes thereforenot yet havea significant impact on migration to Switzer-
land. However with progressinglimate changemigration is expected to rise substantialwiss Agency
for Development and Cooperation (SDC), 2024)s could also lead to increased immigration to Switzer-
land, with potential implications for the labor market, as well as for the health and social systems.

Furthermore, he reduction of the availability of resources such as water or food but also negative im-
pacts on human health caused by climate change can further deteriorate the situation in vulnerable coun-
tries. These factors miglmcrease the potential for conflicend impacthe overall security in those

countries. Consequentlythe economic and political cooperation between Switzerland and an affected
countrycould become more challengingdditionally, the demand or need for Swiss development coop-
eration, diplomatic support or humanitarian aisllikely toincrease.

Conclusion

/I tAYFGS OKFy3aS FFFS0O0Ga {6AlGT SNIFYRQa rBddegneie (i KNER d:
national demand, and increased costs in critical sectors such as food, energy, and financial 3éwices.

impacts include delays, rising prices, and growing risks in imports, exports, and investspatsally for

companies linked to vulnerable countries. Additionally, clirraiated instability abroad may increase

demand for Swiss humanitarian and development cooperation, while also affecting national security and
diplomatic relations5 dzS G2 { 6AdG1 SNX I yRQ& &0dNRy3a RSLISYyRSyOe 2y
pacts are highly relevant and might be even more pronounced than the direct impacts felt in Switzerland.

As highlighted in the Global Risks Report 2026rld Economic Forum, 202&%perts from business, gov-

ernment, and academia consider climatdated risks among the most critical. They ranked threats such
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as extreme weather events and irreversible changes to Earth systems (e.g., tipping points) as the most se-
vere risks over a 9ear horizon.

3.4 Scope ofslobal Impacts Project
ThedDf 2 6 I f proj)ettdf KA CHEpactsaims toanalysethe adverseimpacts of global climate
OKIy3aS 2y {s6AlGT SNIIYyRQa SO2y2YAO LISNF 2 NMelaedS> F22R
disruptions in production chains and international sales markets.

The project envisionthe followingmain outcome:

Published guidelines and practical recommendations to help internationally active businesses iden-
tify, assess, and manage supply chain risks related to global climate change, enabling them to conduct
their own analyses.

Furthermore the project lookgo provide researclon different aspects related to Swiss production
chains, including supply chains and sales markets.

Impact Channslin Scope

There are numerous channels through which climate change affects Switzeflaisdroject fousesspe-
cificallyon economic impacts transntétd from abroad tothe countryviasupply chaingupstream)and
sales market¢downstream) Figure2 highlights the aspects considered in this analysis (markectia).
With the exception of sedevel rise the focus is on acute climateazardsin terms ofthe implicationson
supply chains and sales market®e emphasiss onproduction losseslue tothesephysicariskghazards
Regarding thémpactstransmittedto Switzerlangdwe areanalyzingproductionlosses causelly a de-
crease in supplied goodsmdservices fromabroad, asvell as byareductionin demandfrom foreign mar-
kets.

Abroad | switzerlnd

Impacts in Supply Chains Impacts in Switzerland:

—Q—) — Damages to infrastructure —0» — rising prices, reduced quality

Productivity losses due to Imports —  delays in delivery
heat
— Impacts on transport

Climate Change
— Economic Factors (growth, inflation, trade relations, geoeconomic tensions,
— Chronic Risks innovation...)

( , - Social Factors (demography, consumption Patterns, ...)
- Palitical Factors

, Rising

Temperatures,
mpacts in Sales Market mpacts in Switzerland:

) Impacts in Sales Markets Impacts in Switzerland

. — Reduction in economic o
& growth — Increased demand for “green”

— Reduced purchasing power ~ EXPorts goods / services
— Changes in consumption — Increased demand for
preferences investments for adaption

Figure2 Impact channelsf climate change on supply chains and sales markets

More specificallyve look at(seeFigure3 below):

1 Impacts transmitted through supply chain€limate hazards in foreign countries damage critical pro-
duction factors in various sectors, leading to a reduced supply of goods and services. This causes sup-
ply chain disruptions, which make it difficult for Swiss industriespecially those with fewealterna-
tivest to procure essential inputeesulting inindirect production lossesThe project also analyzes
challenges related to securing the supply of certain critical goods.
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1 Impacts transmitted through sales market#t the same time, climateelated disruptions in foreign
markets lead to a decline in demand for Swiss exports. Affected companies abroad reduce their pur-
chases from Swiss firms due to their own production losses, resulting in inpicetictionlosses for
Swiss industries caused by decreased 3ales

Consequently, Swiss industries suffer indirect production losses, both due to difficulties in obtaining nec-
essary inputge.g., if a company is unable to procure essential inputs from supplier in a tEglmyna

tropical cyclongand reduced sales in global markétsg., if a foreign company, hit by a tropical cyclone,
reduces itgurchases from a Swiss company doi@ decline in its own production capagityhe results

will be discussed iBectionb.

Hazards
Supply Swiss Industries:

Countries Rselrllucled —oe Chain —oe — Challenges in

abroad PRy Disruptions Imports procuring required

% inputs
- Damaged Direct -
Sectors hit . Indirect
by hazard facctlors_of ~®> Production Production Losses
production Losses abroad in Switzerland

E é
Sales Swiss Industries:
Reduced o o Reduced sales in
Demand _Markf_-t Expeats international sales
Disruptions markets

Figure3: Impact channels of supply chain and sales market impacts

Below, we outline the research questions addressed in the faljectivesand corresponding key ques-
tions and researcljuestions ofour examination on the impacts of climate change on Switzerland.

Climate Impacts oSwisdnternationally Entwined Production Chains
Objective:Examine how global climate impadtem acutehazardsare affecting and will affect Switzer-
land's internationally entwined production chains up to 2060.

Key QuestionHowdoesglobal climate change impact Switzerland's internationally entwined production
chains today and in the future?

Research Questions

1  Which Swiss supply and production chains are vulnerable to global climate change impacts
abroad?

1 What impact chains lead to indirect effects of global climate change in Switzerland?

1 How do indirect impacts and associated opportunities and risks differ by sectors, industries, and
groups of countries?

1 What scenarios of national structural development and international interdependence are ex-
pected?

2 Swiss industries may, in principle, compensate for reduced demand in one export market by redirecting sales to alterriattge Thés
substitution effect is not accounted for in the model applied in this study. However, given the likely difficulpyidiy witching to new
markets, production losses are expected to prevail at least in the short term.
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LYL) Oda 2F /fAYFGS [/ KIFy3aS 2y {6AdGl SNIIYRQa L
Objective:Examine how global climate impacts from achtzardsare affecting and will affect Switzer-
land'ssales marketsip to 2060.

Key Questionl 2 ¢ R2S& 3t 2061t OtAYF({S OKIy3IS AYLI OG {s6Aidl S
Research Questions:

1 Which important international sales markets for Switzerland are directly or indirectly affected by
climate change?

1 How can impact chains of global climate change on international sales meskstsd tothe
Swiss economy be described?

1 How do indirect impacts and associated opportunities and risks differ by sectors, industries,
groups of countries, and geographical regions (coastal and mountain areas)?

Impacts of Rising Sea Levels on the Global Ecoaomhgwitzerland
Objective:Analyzehow rising sea levels could affect the global economy and indirectly impact Switzerland
up to 2060.

Key QuestionWhat is the impact of rising sea levels on the global economy and the timeline for these
effects?

Research Questions:

 Istherealongi SNY STFSOG 2y GKS 3Jf20lf SO02y2YeQa LISNF:
T 126 INB {gAGT SNIIYyRQa 1S@ GNIRAY3 LI NIYSNB I FF
1 What global shifts in production and sales are expected?

Interdependenciedetween Security of Supptg Switzerlandand Global Climate Change
Objective:Investigate the dependency between the security of supply for raw materials, food, and phar-
maceutical products and global climate change.

Key QuestionHow is the security of supply (quantity/quality) for fqgharmaceutical productand raw
materialsinterlinked with global climate change up to 2060?

Research Questions:

AAAAA

f Whatlongd SN Of AYI GS OKIy3asS AYLI OGa +FNB SELSOGSR i
food, pharmaceutical products, and raw materials?
1 How significant are future changes and extreme events expected to be?

To address the research questions across the modules, we examine economic productivity and losses
across various sectors, countries, and climate hazard types (see description below).
The project covers the followingimatevariables and datéseeAppendix BSection 9.16):

Tropical Cyclones / Typhoons
EuropeanWinter storms

River Flood
AgriculturalHazardgRelative Crop Yiefd)
Sealevel Rise

= =4 4 —a -4

In the main assessment of supply chain and sales market impacts (see Se&iér3and5.4), tropical
cyclones/typhoons, European winter storms, and river floods are considered. Sea level rise is analyzed
separately in Sectioh.5, as its modelling approach differs from that of the other hazards and therefore

3 Agricultural hazard inables the impacts of precipitation, temperature and irrigation on crop yi€hemetric
analysedh & awSft I GAGDS / NRL) , ASf R¢
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cannot be assessed in combination. The same applies to agricliaratds whichare examined sepa-

rately in Sectiorb.7.

The project covers

the economic productivéilyd productivity lossesarising fromthe supplyand sales

market impactof the followingoverarchingmainsectors:

1 Manufacturing

1 Service

1 Forestry

9 Agriculture
9 Utilities

1 Mining

Subsectors are mapped to the main sectors based omihié-regionalinput-output (MRIO)able(MRIO
table, discussed iBection4.4and subsectors are mentioned iAppendix B, Sectiod.5) of the World In-
put-Output Databas&VIOD(Timmer, Dietzenbacher, Los, Stehrer, & de Vries, 204bich in turn uses
the InternationalStandard Industrial Classificatii$1C) Revision(@nited Nations, 2008asoutlinedin
Tablel. We also outline the focus sectars better understand the specific impacts of the Raw Materials
and Pharmaceutical and Fo&ectors

How these sectors are represented in the modelling chain is outlined belBedition4d Methodological

Approach

Tablel: Main sectors,

focus sectors, and subsectors.

Main sector Corresponding WIOHsub)sectors

Agriculture Crop and animal production, hunting and related service activities
Forestry Forestry and logging

Mining Mining and quarrying

Manufacturing

Manufacture of food products, beverages and tobacco products

Manufacture of textiles, wearing apparel and leather products

T Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of
straw and plaiting materials

fManufacture of paper and paper products

T Printing and reproduction of recorded media

fManufacture of coke and refined petroleum products

fManufacture of chemicals and chemical products

fManufacture of basic pharmaceutical products and pharmaceutical preparations

' Manufacture of rubber and plastic products

Manufacture of other normetallic mineral products

fManufacture of basic metals

T Manufacture of fabricated metal products, except machinery and equipment

fManufacture of computer, electronic and optical products

T Manufacture of electrical equipment

T Manufacture of machinery and equipment n.e.c.

fManufacture of motor vehicles, trailers and setrdilers

fManufacture of other transport equipment

T Manufacture of furniture; other manufacturing

T Repair and installation of machinery and equipment

{ Construction

Utilities 1 Electricity, gas, steam and air conditioning supply
' Water collection, treatment and supply
Sewerage; waste collection, treatment and disposal activities; materials recovery; remediation activ|
and other waste management services
Services fWholesale and retail trade and repair of motor vehicles and motorcycles

fWholesale trade, except of motor vehicles and motorcycles
T Retail trade, except of motor vehicles and motorcycles
fLand transport and transport via pipelines,

'Water transport

T Air transport
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fWarehousing and support activities for transportation

fPostal and courier activities

T Accommodation and food service activities

T Publishing activities

1 Motion picture, video and televisioprogramproduction, sound recording and music publishing activiti
programming and broadcasting activities

{ Telecommunications

' Computer programming, consultancy and related activities; information service activities

T Financial service activities, except insurance and pension funding

fInsurance, reinsurance and pension funding, except compulsory social security

T Activities auxiliary to financial services and insurance activities

T Real estate activities

fLegal and accounting activities; activities of head offices; management consultancy activities

T Architectural and engineering activities; technical testing and analysis

7 Scientific research and development

T Advertising and market research

1 Other professional, scientific and technical activities; veterinary activities

T Administrative and support service activities

T Public administration and defence; compulsory social security

M Education

fTHuman health and social work activities

T Other service activities

Focus sectors 1
Pharmaceuticals 1 Manufacture of basic pharmaceutical products and pharmaceutical preparation
Raw Materials o Manufacturing chemicals and chemical products
o Manufacture of basic metals
0
Food fManufacture of food products, beverages and tobacco products

The model cover 190 countries across the entire warkebr the full lisbf countries seeTable20. More
details on how the model takes these countries into accountitined inSectiord Methodological Ap-
proach

The projecQ t@mporalscope is constrained lytlobaldatasetson hazardshat are scientifically robust
and availablgublicly as well as within the CLIMADA model framewgdchhazard dataet covers differ-
ent referenceand futureperiods,which are outling in Table2. The chosen reference and future periods
are selected based on availability and alignment with the N@1P&cts frameworkin the NCG8npacts
frameworkthe future period is 2060 (20462074) and the reference period is 199881¢ 2010). Refer-
ence periods, future periods were chosen for this analysis based on cpasessblealignment with the
NCCSmpacts framework.

Climate change enters the modelling chain through its impact on changegandintensities and fre-
quenciesWeemployedi KS Lt/ / Q& & NBLINB a Sy G(RAPIcenSriosak)yedBTad NI G A 2y
ble 2 Sincesocioeconomic development is out of scope of this projesingscenarios that represent the

physical climate system onlyaslequate.

Table2: Temporal scope and climate change scenarios.

Hazard Reference period Future periodand scenarig
Tropicalcyclones 19802020 2060 RCP2.6 and RCP8.5
Riverflood 19802000 20502070 RCP2.6 and RCP8.5
Europearnwindstorms 19802010 20702100 RCP2.6 and RCP8.5
Agricultuial hazardgrelative crop | 19712001 20452060 RCP2.6 and REP
yield)

Because setevel rise is modelled through tropical cyclone storm surge impacts, the same time periods
and scenarios as fone tropical cyclone hazarapply.
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4 Methodological Approach

¢KS YSUK2R2ft23AO0Ff F2dzyRIGA2Y 2F GKS LINRP2SOG Aa RS
i A 2 Podaubid redundancy and for the sake of brevity, we do not describe in detail how CLIMADA works

anddo notdescribell SNya OSyYy (i NJ t (2 /dhazard, BxpoQuie, WihezabilitydeyohdY S & 2 NJ

a short definition We focus on key additions to existing functionalities as well as on methods employed

outside of CLIMADA to compleméimé CLIMADAased perspectives on the research questions. In the fol-

lowing, we limit the discussion to terms and concepts required to understand the modelled ippHa:

dix B Technical Documentationontains a more thorough technical documentation.

4.1 Introduction
The most importanmethodologicaframeworkto y 4 6 SNJ § KS LINR 2SO0 Qa NBaSk NOK
MADAplatform. The platform is used for bottiirect and indirect impact calculation

f SANBOG AYLI OG OFf Odzf F A2y NBFE ASaAintehsfitiesarjdirea ! 5! Q&
guencies ohazards(includingscenario$, to geographically mapalue at risk for each semt
globally throughexposures, andto relate hazard intensities tonpacton exposedvaluesviaim-
pact functionsL YLJ Ol Fdzy OliAz2zya NS /[La!5!Qa ¢l& 2F SY
whichin turn refers tohow susceptible to damage an exposed valu&lie exposures are the ge-
ographical distribution of the assets of interest and their associated value.
f Thecalculationof indirect impacs on Switzerlandelieson/ [ L a! 5! Q for giisalRatdef S
nomicinput-output analysis Inputoutput analysis is methodto model the interdependency
between sectors o&n economy. For this, it uses-salledinput-output tablesthat tabulate all
transactions betweesedors participating in a given econonof A Y i SNSad® Ly (GKS LINR
this is theglobaleconomy Input-output tablesthat represent the global econongre called
global multiregional inputoutput tables, in short globallRIOtables. Most MRIO tables are in
fact multicountrytables.In CLIMADARNput-output analysiss adapted to allow the usdo
modelhow direct impacts from natural disasters propagate through the global ecomaimy
SwitzerlandLooking at sectors of the Swiss economy, the model estimates how direct impacts
abroad affect Swiss sectors due to their dependency on directly affected countries. The impacts
GKFG aNBIFOKE {gAld1 SNI YR (KN dzinkired ifo@dsS SO2y 2 YA (
Input-output analysis antRIOs are described in the followiSgction4.4. Direct and indirect impact
modeling and their related termsre described in mordetail inSections4.4and4.5.

2 KSy 6S NBFTSNI (2 GKS LINRP2SO0Qa CALIMEDA mddim@chdirfdi dzLJ 2 F /
shown in

Figure4.

For some aspects of the reseh questions, weomplementthe work with methodsbeyondthe CLI-
MADAmodeling chaing to providesupportingcontext to the modelled resudt toaddresdssues thathe
modeling chaincannot answesatisfactorily or toshed light on poteritlly interesting case studies.

One such extensiois therelevance assessmerdescribe in Section4.2, conducted in the first phase of
the project.The aim of lhe analysisvasto assess which industries in which countries are particularly vul-
nerable to climate changand relevant fothe Swiss economyfhiswas usedo prioritize what kind of
exposure and vulnerability data should be collected.

To make the results moietuitively comprehensiblewe structured them into an economic impaictdex,
described irection4.6. The mpact incextransforms thequantitative results intampact scors which
aregroupedinto three categories§g y 2 A YLI OGé¢ X aYSRAdzY JAYLI OGé> | yR GK
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To complement the CLIMABased approach tsmodelimpacts ofsealevel rise, wamplementeda
semiquantitativemethodto estimatesealevel rise impacts outside of CLIMADAe methods de-
scribed inSection4.7.

Climate . Multi-regional
Scenarios | Input-Output
(MRIO)Table

Y

: Indirect Economic
Relevance | | Direct Impact > —»
Assessment Impacts Impact Index

| _F_'ropagates Vo
directimpacts

. onk tors | | .
| Lnkeysectors i through globally |

On key sectors

of the global entwined of the Swiss
econom - econom
Y production Y
chains

Exposure

FiguredY / [ La! 5! Y2RSttAy3d OKIAY O06AGKAY oONBgYy oO02NRSNDL +Fa Ad A
elling chain is complemented with work outside CLIMADA, such as the relevance assessment and an economic impact index
that facilitate

4.2 Relevance Assessment
We combine multregional inputoutput (MRIO) models with countigpecific climate vulnerability indica-
tors to get insights on climate vulnerability in the supply chains and sales markets of Swiss industries. The
aim of this analysis is to assess, whiatustries in which countries are relevant for Swiss industries and at
the same time particularly vulnerable to climate chanigdi Qa A YLR NI Fyd (2 y20Ss GKI
ment does not apply the CLIMADA model, but applies a different methoddlbig/analysisias per-
formed to further inform thedata collection andCLIMADAnodeling

Swiss supply chains

Ly 2NRSNJ G2 SadAYlFIdS GKS SO2y2YAO0 NBfSGFyOoS 2F 02 d:
the output induced globally by Swiss final demand is estimated by applying aroinipuit-analysis

based on the OECD ICIO and EXIOBASE (for mois detait MRIOs set4). The extent of disruption

G2 {6Araa adzli e OKIFIAYya A& aKlkLISR y2i 2dzad o0& | 02d:
tation potential. In the long run, robust adaptation can significantly mitigate the damage from extreme

events.

Exposure of countries to climate change and their adaptation potential is estimated with data from the

ND GAIN database, which is published by the University of Notre Dame (Chemgtmlp 0 @ 9 OK O2 dzy
score is composed of two dimensions of adaptatiamnerability and readiness. Each dimension of adap-

tation is quantified based oseveraldifferent indicators. The dimensions can be described as follows:

T Vulnerabilityy S adzNBa |+ O2dzy iNE Q& SELIR&dINBI aSyaridirdai
effects of climate change across six sectors which are most impacted by climate change (food,
water, health, ecosystem services, human habitat, and infrastructure). Forpbeaim thefood
sector, changes in agricultural yield, the dependence on imported food and the prevalence of un-
dernourishment are considered.

f Readinesy Sl adzNSa | O2dzyiNEQa FoAfAdGe (G2 tSOSNF3IS A
actions. It reflects how prepared a nation is to implement adaptation measures based on its eco-
nomic (enabling environment for investment in adaptation), governance {gallitregulatory and
institutional capacity to manage climate risks) and social (social conditions that support adaptive
capacity such as education or social inequality) readiness.
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Given the importance of both dimensions to assess the potential disruptions to Swiss supply chains, we
use the aggregated GAIN index, which combines vulnerability and readiness. We also perform the calcula-
tions with the vulnerability index alone to sedtfs changes the conclusions.

The approach includes the following calculation steps:

1. Starting point is Swiss final demand for domestic and impopechary, intermediate and final
products.

2. Calculation of the global output by country and industry, which is induced by
Swiss final demand.

3. Combination of the output data with the countgpecific NBGAIN indicators

Swiss sales markets

This analysis aims to assess which countries and industries abroad are most likely to cause losses for Swit-
zerland through climatémpactsto sales marketsTo assess thishe global outpugeneratedby further

processing oBwiss goods and servicgwiss is calculated.

The analysis is carried out with the OECD ICIO. The following steps are performed:

1. Starting point is the value addédf Swiss goods and services

2. Calculation of the global output by country and industry, which uses the Swiss value added

3. Combination of the output data with the countgpecific NBGAIN indicators
Steps 1 and 2 show how Swiss goods and services are used gliraifcdirectly through direct exports
and indirectly through further processimgi 2 A RSYy i ATFTeé {6AGT SNI I yRQa Yz2ai
markets. Step 3 then assesses whether thesenkaskets are not only economically relevant but also vul-
nerable to climate change.

4.3 Direct impact with CLIMADA: from hazard to sectoral production

losses
In the following, we describe the direct impact modelling in more detail.

Hazards
For this study we use several global hazard datasets to model the impact of extreme events. The datasets
differ in their origin, resolution, and assumptions. Below we summarize the key characteristics of each.

Tropical Cyclone Wind

9 Based on a synthetic global dataset of tropical storm tracks and wind fields

T /2Y0AySa KAAG2NRO S@Syia o6AlGK adraAradaolrt aAydz

years of storms per scenario).
1 Wind fields are calculated using a standard parametric wind model (Holland, 2008) at ~4 km reso-
lution.

River Flood

9 Uses global river flood simulations from the ISIMIP project, processed in CLIMADA.

1 Event sets cover ~920 simulated years, with flood depth and area fraction data at ~4 km resolu-
tion.

1 Floods are climat@riven, ensuring realistic correlations across countries (e.g., regional flood
years).

4Value added means the extra economic value that a company or industry ccgatesontribution to the final value of a product or service
after subtracting the costs of inputs (such as raw materials or intermediate gddgdspntrastfoutputé or dproduction valué refers to the
total value of all goods and services produced, without subtracting input costs. In the following af@lyapters), we measure impacts in
terms of production losses, which are closely related to value added.
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Agriculturalhazard (RelativeCrop Yield)

1 Based on global crop yield simulations from ISIMIP2b (Citi#&n). The crop simulations are
driven by precipitation and temperature dynamics.

1 Covers 166 years of simulated yields for maize, rice, soybean, and wheat, at ~4 km resolution.

91 Provides yield deviations relative to the letegm mean (impacts can be negative = yield gain).

European Winter Storms

1 Event sets cover ~3,030 simulated years of European storm activity.

1 Based on ERAS reanalysis (1&8010) and CMIP6 climate models, btasrected to match ob-
served wind gusts.

1 Resolution is ~20 km at European latitudes.

Exposures and direct impact

Since the project is concerned with impact from climate hazaréstmomic sectorghe exposures must
NBLINBaSyid (KS&aS aSO02NAR YR GKSANI Faaz20Al SR @I f dzS
nomic output in monetary value.

To illustrate two different approaches to creating exposures, we discuss the exposures for the mining and

the manufacturing sectors here. Appendix B, Sec@igrExposures: developments and limitatipasten-

sively documents the implemented improvements as well as associated limitations of all exposures.

Exposure for mining sectoForthe modelling pipeline, we used a dataset tmaaps global mining areas

by visually analyzing satellite images of reported mining locations from a global mining database (see
Technical Appendix B, Secti®ril). The value associated with the mines is based on the total annual out-

put of the mining sector in each country which is then attributed to the mines in proportion to their re-
AaLSOGAPS aral So ¢KS GIFtdzSa F2N S| Okakeafodthe WRE G201 €
MRIO table described in Sectidrl.

Exposure for manufacturing sectowhile the mining sector is represented by actual mining locations,

other sectors; including the manufacturing sectgrcannot be explicitly represented on a global level.

We instead use the distribution of another metric tragproximatesi K S & S O (iggdgi@ghical O (i dzI f
spread For the manufacturing sector, this is based on the global distributiemigsions of various air

pollutants associatedith manufacturing activity, assuming that areas of high pollutant emissions are ar-

Stra gAGK F fFNHSNI LINBaSyO0S 2F G(KS YIydzZFFOlGdz2NAy3 as
uted in space in proportion to the amount of emissions. A visuatizaif the manufacturing exposure is

shown inFigureSFehler! Verweisquelle konnte nicht gefunden werden.
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Manufacturing Exposure with MRIO values scaled by total Manufacturing production in M.USD
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Figure5: Exposure dataset for the manufacturing sector represented as a global map. ValuemdlierisUSD and are

based on total annual production of the manufacturing sector.

¢CKS O fdzSa F2NJ SFOK aSoOdz2NRna dGz2aG1rt Fyydz t 2 dziLddzi
scribed in SectioA.4.

Since the exposures are based on sectoral output, the modelling chain translates a hazard intensity into a
percentage decrease in sectoral output. This decrease is the measure of direct impact in this project. It is
hence akin to @roduction lossCombined with the monetary value of annual sectoral output, as given by
the MRIO table, the direct impact of a given hazard on a given sector in a given country thus equals the
gl f dzS 2F { Kelizetl Sufpiit AUeId nterylptigns caused by thazard.

As mentioned, translating hazard intensity into direct impact is done using impact functions, which are
described in the following section.

Impact functions

Quantitatively relating hazard intensity to a degree of impact on exposed assets requires that one defines
this relationship mathematically in the form of a function. This function yields for all possible hazard in-
tensities a corresponding impact, usualya percentage of the asset value lost due to the impact. These
functions are called impact functions, and they embody\bkerabilityof the asset to the hazarga

more vulnerable asset sustains more damage for a given hazard intensity than a less vulnerable asset. If

by Faasi Aa laadiySR G2 08 y20 Odf ySNrotsS G2 | KEI
regardless® (1 KS KI T | MgRrebalepikty ain Exgndple 6f & dimple impact function for a wind
hazard.
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Figure6: An example for an impact function, relating the intensity of a wind hazard to an assumed impact on exposed as-

sets. The intensity of wind hazards is typically reflected by windspeedsuredn meters per second. We see that this

function assumes that assets do not sustain any damage up to windspeabewif50m/s. Impact is given in percent,

meaning that a 10% impact equates to 10% of the asset value being lost.

a4 RAaO0OdzaaSR [0602@0S3s Ay GKS /[La!5! Y2RSttAy3a OKIAY
building value, but annual sectoral output. To account for this, we adapted and improved the CLIMADA

impact functions to ensure that they relate hazantensity tobusiness interruptianFor this, we devised

two sets of impact functions: The first set to relate hazard intensity to assumed physical asset damage,

the second set to relate physical asset damage to assumed business interruption (we could also call it
GLINRRAzOUA2Y 2dzil 3Sé 0@

Since we know the annual output of sectors from the inputput data, we can relate a period of busi-
ness interruption to a monetary value of lost production. A {yalr interruption would represent a 50%
AYLI Ol GKFEG AaX | fudlgrdductoivalyesr’s 2F GKS aSO0G2NRa Fyy

The refined approach to damage functions and its methodological foundation is described in more detail
in Appendix BSectior®.17 Impact functions (Vulnerability)

Scenarios and time horizons

Future climate projections and scenarios

To assess future risks of natural hazards, the Intergovernmental Panel on Climate Change (IPCC) and other
bodies (e.g. Task Force on ClimRigated Financial Disclosures, TFCD) suggest analyzing future climate

risks with the support of climate change seens.

The Representative Concentration Pathways (RCPs) are greenhouse gas concentration trajectories

I R2LJGSR o0& UGUKS Lt/ / ® C2dzNJ LI GKglé&a ¢gSNB dzaSR F2N O
sessment Report (AR5) in 2014. These scenarios are usstin@atechanges irglobal surface tempera-

ture and, subsequently, changes in climate, including clirhatsrds.

It is important to note that climate change scenarios are neither forecasts nor predictions. Rather, they
are projected changes in climate and sequences of weather events that might occur under the assump-
tion of a given emission pathway. The emission sderigself isnot associatedvith a specific probability.
Therefore, climate change should be exploestioss severamission pathways.

In Table 3we describe the Representative Concentration Pathways (RCPs) and their corresponding esti-
mated surface temperaturancreases b2100. How the scenarios are applied in this project is outlined in
Section9.4.

Table3: Description and Temperature increase of until 2100 for different Representative Concentration Pathways (van

Vuuren, Edmonds, Kainuma, Riahi, & Weyant, 2011) and (Intergovernmental Panel on Climate ChR@fe S®Rarios,
2024).
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Scenarios

Description

Representation Con-
centration Pathways

Global Surface Temperature
Anomalies 204&; 2065 (rela-
tive to 1986¢ 2005 reference

(RCP) period)

RPC2.6 K ONRAYy3ISY(d YAGAIFIGAZ2Y 0.4~16°C

RCP4.5 Intermediate scenario 09~20°C

RCP6.0 Intermediate scenario (higher warming than 0.8~18°C
RCPA4.5)

RCP8.5 Very high warming scenario 14~26°C

Time horizons
The impactsalculated with the modah this researchgoverthe three categoriesToday, Future 1 and
Future 2, which are computed based on the time horizonssaeshariosThe nomenclature of the catego-
ries are used in this reporiNote, that the time horizons and scenarios can differ per haaarshown in

Table2.
Tabled shows theimpactcategories alongside timkorizons and scenarios.
Category Timehorizon Scenario
Today Reference Period Historical Data
Future 1 2060 RCP 2.6
Future 2 2060 RCR.5
Calibration

Calibration was done on the level of the impact functions that connect hazard intenslisetiimpacts

Data on the link between direct impacts and business interruption or production losses remains limited
and varied, which makes precise calibration challendimgiead, we relied on literature research and ex-
pert judgement to validate the latter. This section outlines the calibration of direct impacts.

We chose a Bayesian optimisatiapproach for calibration, that is, calibration is a parameter search

6 KSNB

GKS LI N} YSGiSNDa

RSFTAYAY3

0KS AYLI OG Fdzy OlAzy

servationsFigure7 summarizes the approach. Observations are taken from the emergency events data-

base EMDAT(Damien Delforge, 2025)
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Figure7: Schematic representation of the Bayesian optimization algorithm used to calibrate direct impacts.
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4.4 Concept ofnput-output analysis and muHiegional inputoutput

tables(MRIOS)

Input-output (I0)analysisnathematicallyjcomputeshow I
other for producing their outputlts starting points alwaysinput-output tablesthat statically describe
the value of the transactianhappeing between allsectorsof the economy

IAPSy secotsyahand dh&ach

GlobalMRIO tablesvork the same way, but thego not onlyrepresenteconomic transactions between
sectors within a single country but als@nsactiondetweensectorsbelonging to different countries;
that is, they represent both domestic transacticersdinternational trade.

There are several global MRIOs availdbieugh various academic institutions. Each ofrtheoves a dif-
ferent numberof countriesand different sectorsimportantly, they do alreflect theentire global econ-
omy; they onlychoose toslice it in different ways.

We used different MRIOs for different purposes in the project.

For the relevance analysis describe@aation4.2, two MRIOs were used: the OECD lsteuntry input

YR GKS 9-Lh.!'{9 awlLh
data for sixtynine countries (inclone rest of the world region) and forfjve industries. EXIOBA&&N-

tains data for fortyeight countries (incffive rest of the world regions) and two hundred product groups.
Thus, the OECD database has the advantage of having more countries, while EXIOBASE has more product
groups. Generally, the higher the country a@ndustry resolution of an MRIO, the better the depiction of
supply chains and their vulnerability towards climate hazards.

2dzi Lidzi Gl of S

0h9/5 L/ LhoV

For the calculations within the CLIMADA modelling chainysecethedata from the year 2011 of th2016
¢ [the Gréningel GrowtbapdiDeveIGp@ént 2 LIS R

release of thaN2 NI

R

L y LJdzii

h dz(i LJdzi
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Centre(Timmer, Dietzenbacher, Los, Stehrer, & de Vries, 2GD6¢hoosinga MRIO for thenodelling
chain we had to weigh considerations of secod country scope with computational efficien&/10D is
sufficientlybroad in scope for the projeeindsufficiently compacto integrate in themodellingchain
without overtaxingavailable computational resources.

Inputcoutput tables capture the direct transactions between sectors and thus depict their immediate in-
terdependencies. The analytical value of inpautput analysis, however, lies in its ability to trace not only
these direct linkages but also the indiret#pendencies that propagate through multiple stages of pro-
duction. This allows for a more comprehensive understanding of how shocks in one sector can ripple
through and affect the broader economic system via complex ggautput flows.How its principles are
used inmodellingthe (indirect) impacts ohatural disasterss outlined inSection4.5Indirect impacts: in-
put-output analysis and the propagation of impacts

For an examphkased primer on inpubutput tables andanalysis see the short guide in Technical Appen-
dix B,Sectiorn9.26llustrative example of inptutput tables

4.5 Indirect impactsinput-output analysis and the propagation oh-

pacts
We relyon economicinput-output analysis to moddiow direct impactsabroadpropagateinto the Swiss
economy Input-output analysiss anestablished methodo calculateindirect impacts of disastef$or a
review, see e.gOkuyama & Santg2014): In the following we roughlydescribe the approaches in quali-
tative termsand howtheyNB f | §S (2 G KS LINE.Z& 0O mdea-deptiEdis@issiNiek |j dzSa d A
refer totechnicalappendixB, Section9.25

The two approaches are uséunirepresentl KS RATFTFSNBYy(d LISNELISOGAGSE 2F (K¢
in Module 1 and Module 2: Module 1 is concerned with a disruptiosugaplyto Swss sectos, Module 2

with disruptionto demandfrom Swiss sector@mpact on sales marketsjhe main difference between

the two approaches are the assumptions made about the economic systenddseyibe; the mathemat-

ics that drive the two variants are very similar.

Impact on supply to Switzerlari¥lodule 1)

Main assumption For the supply perspective, CLIMADg&sa variant ofinput-output analysis thaas-
sumes an economyhose productivitys limited bythe supply of goodsEach sector producesxactlyas
much as it can, given the input it receivga changein inputto a sectodirectlyleads toan equivalent
changein its output; demand does not matteiSupply fully constrains the economy.

Representation of impacbn Switzerlandwe start withdirect impactabroadasdescribed above: a re-
duction in annual output of all directly affected sectoFbis reduced output leads to lesgut in all sec-

tors dependingn the sectoraffected, which in turn leads to a decrease in their output too. This decrease
in output again leads to less inpfdr all dependent sectors, reducing their output too. This pattern then
simply repeats itselfThe indirect impact to Swiss sectors is then simply the reduction of their output due
to receiving less input from sectors they depengregardless of whether the decreased output of the
supplying sectors is caused by direct impacts or by themselves receiving less input.

Qpply-limited input-output analysiss often referred to asshoshinput-output analysisn reference to its
originator (Ghosh, 1958)ts workings are described in more detailippendix BS&ction9.28

Impact on sales markets of Switzerland (Module 2)

Main assumption:For the demand perspectiveCcLIMADA uses a variant of infutput analysis that as-
sumesan economyvhose productivitys limited (or rather drivenby demandor goodsand servicesEach
sector producegxactlyas much as other sectors and consumers demand fr@ma ithange in demand
leads toan equivalent change in gput; supply does not matterBvery sector can readily increase its out-
put if demand increaseshere are no material constraints.
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Representation of impact on Switzerlan#e againstart with thedirect impact as described above: a re-
duction inannual ouput of all affected sectorsThen,from the demandperspective, there is aassump-

tion madeat the start the reduced output of the affected sector is assumed to lead to an equivalent de-
ONBIasS Ay GKI G aSimnatheRskctoR ShisiredirtioT ig démanioimnlsziplying

sectors leads toraequivalentdecrease in theioutput. Becauseheir output decreases, they demand less
from their supplying sectors, which again leads to a decreasetpubim them.This pattern then simply
repeats itselfThe indirect impact to Swiss sectors is then simply the reduction of their output due to lower
demandfrom the sectors they supply tb & N5 O S A @ A négardiés$ abith2thek thdécreasedie-

mandis caused by direct impacts the receving sectoror bythem also experiencing less demand for

their output.

Demanddriven inputoutput analysis is often referred to &gontiefinput-output analysis in reference to
its originator(Leontief, 1986)Its workings are described in more detaiAippendix BSection9.27).

Model Metrics

Based omrmodelledannual production lossesve construct two model metric® represent impacts as a
full risk factor whiclconsiderdooth the magnitude and the likelihood of the underlying climate hazards.
Tableb describeghe model metricaverage annual production lgghe metric100-year return period pro-
duction loss

Table5: Average annual production loss.

Variable Description Unit

Average Annual Production Loss The average annual production lasmnalsobe described as thannu- | USD
(AAPL) ally expectedoroduction losslt is the production losthat is statisti-
cally expected to occuevery yeargiven theK I T | uddeyiaagrela-
tionship between probability of occurrence and intensltyany given
year, the actuaproduction lossnay be higher or lowein our model-
ling chain, the AARikefers to thecountry and sector of shock occur-
rence, i.e. where direct impactscur.

Relative Average Annual Production| Analogougo AAPL, buthe loss igjiven as a percentage of the corre-
Loss (rAAPL) AL YRAY3 &S50 podiktian. Thenietrid is thugisgrdzl f| percentage
centage

Indirect Average Annual Production | Analogougo AAPL bulboking at theindirect impacts obtaineéh

Loss (IAAPL) Switzerlanddue to direct impacts abroad. It is a Swiss se@ttatisti-
cally expected annual production loss due to its dependencies on §
tors abroad that are exposed to the climate hazard.

usD

Indirect Relative Average Annual Pr{ Analogous tdAAPL, but the indirect loss is given as a percentage g

duction Loss (irAAPL) i KS 02 NNB & LibyilRrdnyaEprodutiéni 2 NI & percentage

Table6: 100year return period production loss.

Variable Description Unit
100-Year Return Period Production | An event with a return period of 100 years is an ewefrd certain Usb
Loss (PL100) magnitudethat is statistically expected to occur once every 100 yed
Put differently, such an event has in any given year a probability tg
cur of 1%. It is possible that it nevertheless appears more than on
any given 10§ear period. The PL100tke production losshat is as-
sociatedwith an event with a return period of 100 yeatsis a more
extremeloss estimate because a 19@ar return period event is by
definition more intense thamore frequent events. Like the AAPL, tl
PL100 AAPL refers to the country and sector of shock occurrence,
where direct impacts are obtained.

Relative 100vear Return Period Pro{ Analogous to PL100, but the loss is given as a percentage of the ¢
duction Loss (rPL100) ALRYRAYy3 aSOiG2Nna G204t I yydz { percentage
centage.

5 The assumption being that because the sector produces less, it requires less input from all sectors it degehdsen
duction in demand for inputs is exactly proportional to its reduction in output and the same for all supplying sectors
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Indirect 100Year Return Period Pro-| Analogous to PI0Obut looking at the indirect impacts obtainéa

duction Loss (iPL100) SwitzerlandR dzS G2 RANBOG AYLI OGa I+ ol
tion loss due to its dependencies on sectors abroad that are expog USD
to aclimate hazardvith a return period of 100 years

Indirect relative 100y ear Return Pe- | Analogous to iPL100, but the indirect loss is given as a percentagg
riod Production Loss (irPL100) GKS O2NNBalLRyRAy3a &aS0G2NDna 2 percentage

4.6 Economic Impadindicator
Toenablethe interpretationof the modellingresultswe constructan Economicimpactindicator. The in-
dicator translates the extent of production losses/ O2 YO AY |l G A2y & Aadisttd cli-O2 dzy G NBE Q
mate changento a scale from 0 to 10 and thus allows an intuitive interpretation of the result$eanild
tates thecomparison between countrieendsectors as well aassesghangeover time A score of 10
thereby reflectsa severe riskf substantialproduction losses in Switzerlamelsulting fromclimate haz-
ards inanothercountry.

The followingsectiondescribeghe approach tocalculate thendicatoron the country-level Note, how-
ever, that theindicatoronly describes the relative potential economic impact (i.e. high or low impact of
one country relatively speaking to otheountrieg.

Step 1:We use thandirectaverage annual production laess(iAAPLwhich havebeen calculated for each
of the hazards (tropical cyclones, river floods and European winter sthre@ch exposure sector in
every impacted countrfor every scenario (Today, Future 1, FuturénZbsolute terms (in M USD). We
then aggregate theskssesacross the exposure sectors for all combinations of country, hazard, and sce-
nario’.

Step 2 Due to the wide range and rigiskewed distribution oggregatedroduction lossegmostcoun-
try-hazardscenariocombinationshave littleor noimpact, onlya fewwith very high impacts wecatego-
rizethem based on theneanvalue. Valuebelow the mean aréabeled Tow impact" andthose above
the meanarelabeled 'high impact' Toobtaina basempact scordor each countryhazardscenariocom-
bination, wethen calculate the quintiles separately for thiew A Y LJ-afdibhéghA Y LJIc@egéryand
assign values from 1 to 18ggregate lossedf O are treated separately and assigned a value dhsap-
proachis moreinsightfulthan usingdecilesdirectly, as it ensures highmpactcases are more distinctly
categorized despite the skewed distribution

Table7 Overview of Impact Score Calculation

Impact Impact Category Rule for score Quintile Impact Score
Impact = 0 No impact Assign value of 0 - 0
. Q1 1
Assign values from 1 Q2 >
. to 5 based on quin-
Impact below mean Low impact . Q3 3
tiles of all values be- 7 7
low mean (and > 0) Q
Q5 5
Mean of all impact values
1 6
Assign values from 6 Q
- Q2 7
Lo to 10 based on quin-
Impact above mean High impact . Q3 8
tiles of all values 2 )
above mean Q
Q5 10

6 For the economic impact indicator, we exclude the haz@edgiculturalhazardg and ésealevel rise¢ as they cannot be
combined due to differences in the modelling approgsbeSectiors 3.4and4.7).

7 For example: Before aggregation, losses are shown separately for each sector affected by tropical cyclones in China (like
manufacturing or agriculture) in Future 2. After aggregation, the losses are combined and reported as total losses from trop-
ical cyclmes in China across all sectors in Future 2
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Step 3:To calculate theountry-levelimpactscoreg the values of the average annual production losses are
aggregateceven moreacross all hazarde obtainthe total lossfor each countryin each scenarib After-
wards thesevalues areagain assigned reliminaryscore from 0 to 10 according to the same procedure
as outlined in step 2.

Step 4:As described, the risk 8wisgndustriesfrom alroad {nternationalmarketg depends not onlpn

the potential production losssbut also on thaeadinessof the supplying demandingcountryto adapt

to new climatic conditions. Tioaclude thiswe adjust the calculated score with the N&BAINreadiness
measure(seesection4.2for a description of this indicator). For this, we rescalergmdiness/aluefrom
0-1rangeto a 010 scale. Thefingl 9 02y 2 YA O LYLI Ol LYRAOF(G2NE A& (GKSy
scaledreadinessvalue with a weight of 20¥%maximum possible subtraction is therefor®) fftom the Eco-
nomic Impact Score from StepRorinstance if a country hasan EconomidmpactScoreof 10, indicating
very high potentialosses andareadinesf 1.5, indicating a strongdaptive potential its Economiclm-
pactindicatorwould be8.5. As a result, the Economic Impdaticator isalways lower than thé&conomic
ImpactScore,andabiggerdifference between the twaneasures indicatea higheradaptation potential

4.7 Methodological Approackealevel Rise
We use two different approaches to estimatsks from sealevel rise.

Approach 1:Semiquantitative approach based ofVorld Resources Institute's Aqueduct coastal flood
risk dataset

We create information on locations at risk of coastal flooding due teesesl rise by combininthe sec-
toral exposure datautlined in sectiort.3 of the key sectorsnfanufacturingservice,utilities, mining, ag-
riculture andforestry) with the World Resources Institute's Aqueduct coastal flood risk daf&setma, et
al., 2023)

This dataset contains information on the X@@ar return period flood risk for today and 2050 undlee

climate change scenario RCP&ril 4.5 Aqueduct provides high resolution 1-9@ar coastal flooding

depth maps for each of these scenarios. For each country we calculate the exposure at risk by overlaying
the gridded sectoral exposure data with the gridded flood hazard data and taking the maximum flood
depth at each exposure grid cell. An exposure locasa risk of flooding if the 10§ear flood depth is

more than 0.The total exposure at risk for each country is the total value of all the exposure grid cells in a
countryor a sectotthat are considered to have some flood rikis important to note that this approach

and methodology does not follow thepproach outlined in the chapters above.

By looking at the difference between future exposure at risk and current exposure at risk, we obtain the
increase in exposure at risk due to desel rise. This i@measure of sedevel rise risk.

The exposures of the sectors and countides compared witlthe output induced globally by Swiss final
demand that was also leveraged for the reference analysis.

Approach 2:Using the CLIMADA modelling chain to assess changes in tropical cysfome surge im-
pacts due to sea level rise

The CLIMADAased approach restricts the modelling of dewel rise to its effects on storm surges gener-
ated by tropical cyclones. Tropical cyclone storm surges are simulated for the North Atlantic, East Pacific,
West Pacific, North Indian, South Indiand South Pacific basins. Consistent with the treatment of tropi-

cal cyclone wind events, CLIMADA employs a probabilistic framework for storm surge modelling, using

8 For example: Before aggregation, losses reported as total losses from tropical cyclones in China in Future 2. After aggrega-
tion, the losses are combined across all hazards and reported asas$ak in China in Future 2.

9 Note, however, that in practice none of the countries assessed for adaptive readiness achieved the maximum score of 1.
The highest score observed was 0.75, which corresponds to a maximum deduction of 1.5 from the Economic Impact Indicator.
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data derived from synthetic tropical cyclone tracks and wind fields, which are also applied in the other
modules of the project.

It should be noted that this approach does not captsterm surge risks associated with extratropical cy-
clones, leading to potential underestimation of risks in regions such as Europe. Nonetheless, historical evi-
dence suggests that surge impacts on the European continent have been relatively low during the latter
half of the twentieth century, largely due to the reinforcement of coastal defeneasures following ma-

jor storms. Coastal locations in other Matitude regions may similarly be susceptible to extratropical

storm surges, and thus the methodology may underestimate risks in these areas as well.

Within this module, climate change is assumed to influence only sea level, without altering the frequency
or intensity of tropical cyclones. This assumption was made to isolate the specific contribution of rising
sea levels from other compounding climatiéeets. Accordingly, the risk associated with-$e&el rise is
guantified as the difference between storm surge impacts under projectedesedirise and those under
current sea levels. As in the other modules, indirect impacts on Swiss sectors aesl dema these di-

rect impacts abroad, reflecting potential sectoral production losses arising from disruptions in interna-
tional supply chains.

For more detailssee Technical Appendix$gction9.21Seal evel Rise

4.8 Uncertainties andimitations
The analysis performed in this project is not able to capture all the impact channels described above.
Firstly, only impacts caused bguteclimate hazardsre modelled. This means that impacts caused by
chronic changes are not captured.€lhtter include for example, productivity losses caused by an overall
risein temperatureor sea levelsor crop losses due to changing cultivation conditions. Also, impacts
caused by potential tipping points are not included in thedel

Secondly, onlphysicaimpacts oneconomicproduction are modelledmpactsfrom other climate
changeeffects such aghanges in patterns ghigration and development eoperation, are excluded.
Furthermore,secondorder economic effects fromeduced returns, default on loanand increased tran-
sition or insurance risks are not included.

Furtherlimitations arise due to the use of an inpatitput model which assumes fixed trade patterns.
Therefore, a specifid dzLJLJods fdaduction due to a hazard transmits proportionally along the sup-
ply chainHowever companies are at least partly able to substitute suppli€te use of a static input
output tablealso prescribes that nsociceconomic scenarioare consideredor more generally noo-

tion of economic developmeiitthe assumedrade flows are the same meferenceand future pespec-
tives. This means, that for the modeling approach, we use the MRIO table data (ba&ts5a011)
throughout all time horizons. For this reason, we do not include any inflation rétes.

Thismeans thatK S LINRe&&¢h gu@stiontiat ask forpotential shifts in economic patterns due to
climate change cannot be answered quéatively with the CLIMADAnodellingchain.

The applied methodology in this study focuses primarily on individual climate hazards and their direct, iso-
lated effects on specific industries. While this approach provides detailed sectoral insights, it inherently
simplifies the complex and systemic negwof climaterelated risks. Climate hazards are increasingly char-
acterized by higher frequency, greater intensity, and spatial concurrence, with multiple events potentially
occurring simultaneously in different regions. Such conditions can generate tasedfécts across sup-

ply chains, markets, and sectors, which cannot be fully captured when risks are treated as discrete, inde-
pendent events. Consequently, conventional risk management strategies, such as diversifying supply
chains or geographically digiuting production, may be insufficient to mitigate the compounded effects

of concurrent hazards.

¢ KAE YSSRyQiG 0SS | RA&LFRGI yil 38 2onkhe éfSced 8flimaté chahgeSeaving e LINE 2 S O(
economy unchaineéolates thee effectsEmbeddingscenarios of economic development wolhdroduce majoraddi-
tional uncertaintiesand non-climate relatedchanges of risk that could mask the effects froimate change.
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Notably, the approach does incorporate projections of changing return periods for extreme events,

thereby reflecting anticipated increases in the frequency and intensity of hazardous events under future

climate scenarios. Nevertheless, even with these stdpents, the cumulative and systemic implications

of multiple, interacting hazardsparticularly in key supplier regiongemain challenging to quantify. As a

result, indirect and longerm consequences for Swiss production, competitiveness, and accesbb gl

markets may still be underestimate@ihe modelling chain also offers an only limited perspective on secu-

rity of supply. Due to the high level of industry aggregation, we cannot capture climate impacts on the di-

rect supply of specific products such as essential medicines or foodstuffs terfwitz For example, in

LIKF NXYI OSdziAOFrta 6S OFy Y2RSt (KS SyGANB aSOG2NJ ayl
LINBLI NF GA2ya¢s O2@0SNAy3 ff YSRAOAYSAa YR | OGAOS &
mate hazards affect essentiddugs specifically. Moreover, some products may bexported for further

processing. We will therefore complement the model with analyses of essential goods imports to Switzer-

land and additional qualitative assessments.

Uncertaintiesare also associatedith all Exposuressince they only approximate the trggeographical
distribution and production valueof the economic sectorthey representLimitations of the curreny
used Exposures are outlined in the degditiescriptions in Appendi®, Section9.7 Exposures: develop-
ments and limitations
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5 Resultsimpacts of global climate changen Swit-
zerland

5.1 Notes on Interpretation
Before presenting the structure of the results and the key metrics used, we briefly introduce the findings
of the relevance assessment conducted for Swiss supply chains and sales markets. A detailed overview of
the analysis is provided AppendixB Section9.2.

Assessment of supply chaisisows that European and other OECD countries generally have high eco-
nomic relevance but low climate vulnerability. In contrast, Asian and South American countries tend to
show higher climate vulnerability but lower economic relevance for the Swiss ecoihuiigystands out

with both high climate vulnerability and relatively high economic relevance. Among Asian countries, China
has the greatest economic relevance for Switzerland and a medium level of climate vulnerability.

sector level, countries with high climate vulnerability are particularly relevant in the agricultural and min-
ing sectors, while their relevance is lower in the utilities and service sectors.

The assessment of sales markets reveals cotlaetrgl resultdike those in the supply chain analysis. How-

SOSNE G GKS aSOG2N) t S@St I | iRtarfaffofadBes harkels, thé SN SYS
Services and Industry sectors are the most economically significant, including in elirseable coun-

tries. In contrastagriculture,forestry,mining, andutilities are far less relevant. This suggests that Swiss

exports ofgoods and services are primarily utilized in théustry andservice sectors of other countries.

The following paragraphs describe the structure of the presented results and provide guidance on inter-
preting the metrics and understanding the magnitude of the findiggz:tion5.2 outlines thesupply
chainimpactsof climate hazarden the Swissconomyoverall, whileSection5.3focuses orsales market
impacts.Section5.4 examinessectorspecific effectsfollowed by a conclusioan the supply chain and

sales market impactSealevel rise impacts are addressed separatel@éations.5. The case study in
Section5.6 provides a more detailed focus climate hazardmpactstransmittedfrom one country im-
portant for the Swiss supply chains as well as sales market, in thifeas€hinaSection5.7 concludes

with implications for Swissupply security, focusing on food and agriculture, pharmaceuticals, and raw
materials.

To facilitate the interpretation of the resultshis section aims to provide guidance, both in terms of the
metrics used and the assessment of the magnitude of the losses.

Interpretation of the metrics

Asoutlined in Sectior4.5, the modelestimatesindirect production lossesesulting fromclimate hazards
abroad whichare transmitted to Switzerlandiasupply chains and sales markdtsthe interpretation of
the main resultstheseindirect losses are ngiresentedexplicitly. Instead, they areonverted iro an
EconomiclmpactIndicator (seeSection4.6). Thisapproachhelpsmanage thecomplexities, uncertainties
and limitations of the modelling process (s&tion4.8), while providing a clearandaccessible@verview
of potentialeconomic impacts oBwitzerlandand how they might change in the futuvgthout placing
undue focus on exact monetary values

In addition to this indicatebased approach, supplementary analyses present the indirect average annual
production losses both in absolute and relative terms. The following considerations are essential for inter-
preting these results:

- AnnualAveragesvs. Extreme Events: Average annual lossgsovide a usefuineasure of the average
risk the Swiss economy fadeem climate hazardelated disruptions abroadHoweveractual cli-
mate hazards, such agropicalcyclones or river floods typically impact affected countries in full
within a single year, rather than gradually over tirBmnsequentlyindirectlossesn Swiss industries
alsooccurwithin one yearAs a result, such losses occur less frequently but tend to be significantly
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more severe in the years when they do happen, compared to the annual avefagsised light on
this, additionalanalysison extreme event losseas providedin Sectionss.2and5.3.

- Aggregate Industry asses vslndividual CompanyLosses Thefigures presentedeflect aggregate
lossesacrosdifferent Swiss industrie$n practice,however, not all companies withia specifidn-

dustryare equallyaffected.The impact of a givedimateeventRS LISy Ra KSIF @At & 2y AyR.

specific supply chains and sales markets. Consequently, some companies may experience significant
losses even if the industiyide impact appears minoA notable example is Stadler Rail, which rec-
orded a 10% revenue loss in 2024 (respectively a shift of this revenue to the following years) due to
three climaterelated disruptions withira singlebusiness yearboth in Switzerland and abroad
(Stadler Rail, 2025).

- SingleHazard vs Multi-Hazardimpacts:Due to methodological constraints, the results consitier
effects of single hazards independently, without accounting forptbesibilitythat events occurringt
the same timdnteract and amplify each otheFor example, if the manufacturing sector in China is
hit by a tropical cyclone while, at the same time, the service sector in Germany is affected by a river

Ft22RX (KS f2aasSa Ay DSNXIyeéQa ASNBAOS aSOl2N) O2

manufactured goods. The overall damage from both events together would therefore likely exceed
the sum of their isolated impacts.

Magnitude of the results

This sectiorprovidesbackgroundor assessing the magnitude thfe indirect productioriossegresented

in the following sectionsTo contextualize these impacts, comparable examples of economic disrsiption
are used.

The indirect average annual production losses (IAAPL) transmitted to Switz@taiagfrom climate
hazards in other countrigpresented in tlis reportmight appear modest in magnitude. For instance,
even the highest annual iIAAPL figures typically amounntgseveralmillion USD per affected country or

industry.Furthermorewk Sy aSi Ay NBflF A2y G2 {gAlGI SNIIyRQa G2

Swiss industry, these losses usually correspond to less than (Mdr&over,the losses associated with

N} NBZ SEGNBYS SgSyida owt[mnno R2 y2i SEOSSR now:
To put these figures into perspectivdme comparisons on a global level highlight that even severe dis-
ruptions tend to accounbnly for minor fractions of GDPThe Swiss Re Institu{@025)estimates thatto-

tal global economic losses from major events in 28@wunts t0328 billion USD, of which 318 billion

USD are attributed to natural catastroptiesquivalent to 0.3% of global GDP. Within Europe, damages
are estimated at 33 billion USD (about 0.12% of GDO®)losses in thseestimates reflect direct losses,
including physical damage to infrastructure, buildings, and vehicles, as well as business interruptions di-
rectly linked to those damageAnother benchmark is the 2021 Suez Canal blockalgieh caused seri-

ous supply chain disruptions worldwide. Allig@@21)estimated that the daily losses from these disrup-
tions could reach up to 10 billion USD per day. Since the blockage lasted six days, total losses would
amount to approximately 60 billion USD, which corresponds to 0.06% of the global GDP of 97.9 trillion
USD(UNCTADSstat, 2025)

Against this backdrop, the estimated indirect losses for Switzerlahdugh measured at less than 0.2%
(extreme eventosse$ or 0.01%annual losse)f national GDP should not be dismissed as negligible.

This is especially true given that the Swiss Re Institute (2025) estimated direct losses from natural hazards
at only 0.3% of global GDP in 2024, while the results of this study focus on indirect losses transmitted
through international supply chains andles markets, which are typically smaller than direct damages
Theexamplegherefore provide a useful benchmark, showing tlrtmparablesignificant disruptive

events rarely exceed a fraction of a percent of GDP, whether at national or global scale.
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5.2 Climate impacts on internationally entwinetipplychains

Main insights:

I Global impacts of climate hazards already affect Swiss industries through their supply chain
day and are expected to rise, especially under severe climate change.

1 902y2YAO AYLI OGa OINEB 6ARStfe o0& NBIA2YZT F
relevance for Switzerland.

9 The highest potential economic losses transmitted through Swiss supply chains stem mainly
countries in Asia and Europe, as well as the US.

I Impacts in Germany and France cause by far the highest indirect production losses in Switz
African and South American countries play a minor role.

1 River floods and tropical cyclones are currently the main drivers of indirect losses in Switzer
with future increases mainly due to more frequent and intense river floods.

La {sAGT SNI I yareglaballi idaediibed, th®ikpagof chronic oracute climate change
eventscan be felt in Switzerland as weh.the upstream ofSwiss companiesis could lead talisrupted
supply chainsmeaninghat requiredinputscouldnot be available anymorer only at higher cost<on-
sequently, Swiss companies themselves may struggle to maintain production of their own goods and ser-

vices
Abroad Switzerland
Hazards
? Supply Swiss Industries:
Reduced - -
Countries Supply —"% ] Chal_n —o% - Challe!ﬁges in
Disruptions Imports procuring required
abroad :
? é inputs
. Damaged Direct i
Sectors hit X Indirect
by hazard factors_of —‘@9 Production Production Losses
production Losses abroad in Switzerland

t
Sal Swiss Industries:
ales .
Reduced o o — Reduced sales in
Demand .Mark?t Exports international sales
Disruptions markets

Figure8: Impact channelg Supply Chains

In the following, we wilinvestigatethe impact of the modelled climate hazarftem a country perspec-
tive, i.e.what the potential economidmpact on Switzerland @utput isif a country in the upstream sup-
ply chainis hit by climate hazardghighlighted inFigure8). The potential impact on Swissdustries i.e.
how the output in a Swisendustryisimpacted by the interruption of its supply chain due to glotiahate
hazardds discussed ithe followingsection

To adiresscomplexities, uncertainties and limitatio$ the modellingprocesgseeSction4.8) and in

order to provide a basic overview pbtential damages to the Swiss econarthe results are presented

usingthed 9 O 2 y 2 Y A Oicdto (s#teRdtion4.§f. Rheindicatorcombines the potential impaain

output in Switzerlandrom the various climate hazardgsA i K I Y S| & dzN®adifessdladapt O 2 dzy ( N
to changing climatic conditions arad the threatof extreme eventsThe potential impacisthereforere-

flected by the indirect annual average production losses (seeSdstiord.6 for further details on the

metrics).
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Impact Scores, Indicator and Magnitude of global impacts on Swiss supply chains
0KS NBadz da

In the following subectiors, g S

LINS A Sy

Period, followedby dFuture 1£ based on RCP 2.6 addC dzii diabisBd orREP 8.5cenariosThe resuls
for allcountries are summarized by mapg=orthe explicitly modelleccountries(i.e. thoselisted in the

Appendix B the results argresented in more detaih tables as they are moreeliable thanthe simu-
lated resultsfor the other countries

The tablesbelow provide an indiation of the magnitude ofndirectannualaverageproduction lossein
Switzerlangishown eitherbehind the respective scordosses aggregateat the hazard levél) or indica-
tor number {ossedurther aggregated across all hazaydsor example, countries with an Economic Im-
pact Indicator of auseon averageproduction losses of just under 70QBDannually(seeTable8). In
some casedjowever,the lossegange fromseveralmillion up to hundredsof millions ofdollarsper year
(economicimpactindicator 1Q. The hghestannual aerageimpact iscaused by river flood in Germany
with 158 Mio. USD(Future 3, whichcorresponds td®.01%2 ¥

valué?2,

{6AGT SNI I YRQA

Table8: Ranges of the indirect average annual production losses for Hazard Impact Scores.

2OSNI f €

Indirect Average Annual Production Lossgsr Hazard
Impact Score Mean Range (Min./Max.)
1 300 USD [0¢900USD
2 2@00USD [900¢ 6@00USDH
LowImpact 3 My Qnnn | {5 W T QqoncnQ WIin
4 66000 USD woT Qmmm QISH n
5 235M00 USD [118'000¢n y H QUISD n
MEAN 0.5 Mio. USD
6 0.6 Mio. USD [0.5¢ 0.7 Mio. USD
7 1.0 Mio. USD [0.7 ¢ 1.3Mio. USD
Highlmpact 8 1.7 Mio. USD [1.3¢ 2.2Mio. USD
9 3.3 Mio. USD [2.2¢5.0Mio. USD
10 19.7 Mio. USD [5.0¢ 158.2Mio. USD

Table9: Mean of the indirect average annual production losses for the overall Economic Impact Indicator.

Impact Score / Indirect AverageAnnual
Indicator Production LossesOverall
1 7000 USD
2 o 10D USD
LowImpact 3 MnTQnnn | {}
4 p o QUSD n
5 1.3 Mio. USD
MEAN 1.4 Mio. USD
6 2.2 Mio. USD
7 3.6 Mio. USD
Highlmpact 8 7.4 Mio. USD
9 33.9 Mio. USD
10 -

11 Note that the transitions between impact scores are not fully continuous due to discrete categorization and rounding,
which can result in slight overlaps or gaps between value ranges.

12Nonetheless, it is important to note, that extreme events can cause high losses to the Swiss economy in one year, for ex-
ample up to 2400 MioUSDn the case river floods in Germany. Even if this still ocdpants for 0.2% of Switzerland's total

gross production value, individual companies that procure goods or services from the affected region via their supply chain
may face major challenges and losses due to such events.
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ImpactsToday

As can be seeon the map(seeFigure9), the potential economic impaabf global climatic eventsn Swit-
zerlandvaries strongly across countriegepending orthe regional occurrence of certain climate hazards
and thevaryingrelevanceof countries to Swiss supply chains and/ce ffroduction value of their inputs.

It should be emphasizeithat ascore of 8 oabovesignalsa seriousrisk forsubstantial production losses
for Swisscompanies.

- No Risk

- Low Risk
- Low Risk
- Low Risk
- Low Risk
- Low Risk
- High Risk
- High Risk
- High Risk
- High Risk

EECCEECOOO
CENDNEWN = O

Figure9: Economic Impact IndicateiToday- Country Perspective (Reference Period)

In general the countries with higher potential econonma@ssegransmitted throughSwiss supply chains
are concentrated in Asiand Europe(especially neighboringountries) as well aghe US Overall, the Phil-
ippines andChina havehe highest potential to causgignificanteconomicmpacts from supply chain dis-
ruptions, closely followed by Germany, Pakistan, thedd8 IndiaHowever, when interpreting the re-
sults for individual countries, it is important keep in mindhat estimates for countries not explicitly
modelled such as the Philippines or Pakistaare less reliable and should be treated with caution com-
pared to those for explicitly modelled countries

Allthese countriesare highly exposed ta combination of two hazardg.g. river flood and European

winter stornsin the case of Germanyr river floods and tropical cyclongfor Ching. For the resulting

direct damage to be transmitteftom these countries to Switzerland, strosgpply chairinks between

Swiss companieagnd these countries must exigisshownin the relevance assessmefseeSectiord.2),

many of theidentified highrimpactcountrieshave a high economic relevaneeeaning theycontribute a

substantial parto{ ¢ A G T SNI I y R (eitheragidirdcifsuppli€b<K(tietA1yod in upstream production
stageqtier2and3){ LISOAFAOIff &> Ay (GSN¥XYa 2F GASNI mXI DSNX¥I ye
direct imports, followed by Italy at 10%, France and China each at 8%, ab&#&%(BAZG, 2024)

Interruptions due to climatic impacts in Africand South Americacountries play amallerrole in com-
parisort®. This igartially becaus¢hesecountries tend to be impacted bynly one of the hazards mod-
elled hereg river floods. However, in some cases (eNigerig, the impact from this hazard aloris still
comparatively highAdditionally, many of these countries have a lower economic relevance for Swiss in-
dustries.

Tablel0shows theEconomic Impact Scoresparatdy, as well as the overall Econontiapact Indcator

for all explicitly modelled countrie€ountries that were noéxplicitymodeled are omittedto focus on

the main impacts anlecause theiresults are less reliabl&@he table reflects the key points discussed
above. The extent to which countries are affected by different hazards varies significantly. Countries that

131t should be noted thatlimaticimpacts in certain African and South American countries may still have significant consequences for specific
Swiss industries. For example, studies have highlighted the vulnerability of Swiss imports such as coffee or cocoatelaiedatsrup-

tions ee Kohli et al., 2018). However, as this study examines impacts at a more aggregated level, suspessitaiependencies can only

be captured to a limited extent.
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contribute to substantial economic losses in Switzerland due to at least two hazards also tend to have the
highest overall potential economic impact on SwitzerlgBpecifically, the countriesssociated withhe

most severe risk for losses in Switzerlamd Germanynd China(indicator> 8. However, the totakco-
nomicimpactJ2 G SY G At A& Ffaz2z AyFtdzZSYyOSR o6& I O2dzyiNEQ&
pected economic losses. This differemseeflectedin the gap between the Economic Impact Score and

the Economic Impact Indicator. For instanegnydeveloped countries like Germany have a high readi-

ness to adapt, which lowers their Economic Impact Indicator from 10 to 8.6. In comh@stt emerging
marketsexperience only a slight reduction in potential impact due to their lorgadinessFor example,

IndisQ & A yigddGcedioglNaarginally, from 8 to 7.3.
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TablelQ: Economic Impact Indicator (Todayountry Perspective (only explicitly modelled countries included).

Country

Asia

China
Cyprus!*

India
Indonesia
Japan

Korea, Republic of
Taiwan, Province of China
Turkey
Europe
Austria
Belgium
Bulgaria
Croatia
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
Slovakia
Slovenia
Spain

Sweden
United Kingdom
North America
Canada
Mexico

United States
Oceania
Australia
South America
Brazil

River Flood
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14 Cyprus was modelled explicitly. However, no impacts were transmitted to Switzerldinerass no supply chain connec-

tion of the affected sectors
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Futurelmpacts

The followingwo maps(seeFigurel0andFigurell) show the results foall countriesfor amoderatesce-
nario (Future 1) and a scenario with severe (Future 2) climate chaggbally, the potential for high eco-
nomic impacs has increased overall in most countries comparethtosituationtoday. As expected, the
increase is stronger iascenario withsevereclimate changeRuture 2).Note that, since the supply chains
and the production values ateeld constant (sed.8), anyobservedchangesare due toshiftsin the fre-
guency and / ointensity of ahazardgandthus occuronly because of climate change.

It is strikingthat the indicator scoresfrom many European countries increasgibstantiallyg most strongly
for Belgium and Irelan¢t3in Future 2. This makes Belgiumtogether with Italy, France and Germaqy
one of the countries withthe highest potential impacts with a scoadove 8 Also worth mentioningare
Egypt and Sudamhich are shiftingrom being relatively lowpotentialimpact countriego high impact
countriesin Future 2with values of 7.3 and 8.4 similar increase can lbservedfor Canada, Thailand
and Bangladesfit2)and to a lesser exterfor other, mainly Asian and African countrié3verall, theob-
servedaggravations are almost exclusively causedrbinareasen the intensity of river floods, whereas
the damages fronEuropean winter storms and tropical cyclonesNBE O2 YLJ NI} of S (2

It is alsainterestingto note that, apart fromBrazi| there are nonoticeablechangesn the South American
countries This suggests thaven ina scenario wittsevereclimate changgthe correspondingmpact on
Swiss productionemairsrelatively low.
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Figurell: Economic Impact IndicatarFuture 2 (RCP 8.5)
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presents the Economic Impact Scores for individual hazards, as well as the overall Economic Impact Indi-
cator for all explicithmodelledcountries in Futurd.. Even in a scenario with moderate climate change,

the economic impacts transmitted to Switzerland are expected to increase noticddahighest poten-

tial impacts (indicator > 8) in this future scenario are transmitted to Switzerland from China, Germany,
France, Italy, the US and Indiae toa combination oboth a high economic relevance for Switzerland

and significant lossda these countriegrom climatic hazards

Notably, Ireland shows thiargestincreasein its Economic Impact Indicat¢t3.0), wherea8razil, Italy,

and Belgiunalso seesome of the highest increases (+2i@icatingsubstantially greater economic

losses for Swiss industribsked tothese countriesThisincreases primarily driven bythe increased in-
tensityandfrequency of river floodswith winter stormsplaying a lesser but still notable roleanwhile,

India and the U.S., which already had high impact indicators, see further increasesi(€li@height-

enedlossedrom tropicalcyclonesandriver floodsNB A Yy F 2 NOA Yy 3 (0 KS A NJs@ndsird OF NP
to globalclimaterelated disruptions

While somecountries experience a rise in their Economic Impact Indicatanysee little to no change

this scenarioThis applies to several European countries, sudchasdletherlands Spain, andhe UK as

well as to Australia, Mexico, and Japan. However, it is important to note that the impact of individual haz-

ards oftenincreasasF 2 NJ Ayaidl yOST WIFHLIyQa AYLI Ol &a02NB F2N NR
gated across all hazards, these irages are not substantial enough to significantly alter the overall Eco-

nomic Impact Indicator
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Tablell: Economic Impact Indicator (Future-Kountry Perspective.

Country

Asia

China

Cyprus

India

Indonesia

Japan

Korea, Republic of

Taiwan, Province of China

Turkey
Europe
Austria
Belgium
Bulgaria
Croatia
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
Slovakia
Slovenia
Spain
Sweden
United Kingdom
North America
Canada
Mexico

United States
Oceania
Australia
South America
Brazil
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presents the Economic Impact Scores for individual hazards, as well as the overall Economic Impact Indi-
cator for all explicitymodelledcountries in Future 2. This illustrates thata scenario with severe climate
change, the Economic Impact Indicaiocreasesven more for most aantries that already experienced

a risein Future 1.The highest potential impacts (indicator > 8) in this future scenario are transmitted to
Switzerland from China, Germany, France, Italy, Belgium and India.

Several countries that previously showed no increase in their impact indicator under moderate climate
change now experience a significant rise in this scenario. For instance, the UK's irgfiaatgefrom 5.6

to 7.6, while the Netherlands sees an increase from 3.6 to 5.6. However, some countries, such as Spain,
Norway, and Mexico, continue to exhibit a consistent impact, with no notable change in their indicators
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Tablel2: Economic Impact Indicator (Future-Zyountry Perspective.

Country

Asia

China

Cyprus

India
Indonesia
Japan

Korea, Republic of
Taiwan, Province of China
Turkey
Europe
Austria
Belgium
Bulgaria
Croatia
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
Slovakia
Slovenia
Spain

Sweden
United Kingdom
North America
Canada
Mexico

United States
Oceania
Australia
South America
Brazil
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Changes iindirect annual average production losses between Today dadure land Future2

To get a more detailed understanding of how t3aiiland is affected via itsupply chains from each coun-
try in the various climate scenarios, we take a closer look at the percentage dnahgendirectannual
average production losses in each future scenario compared to TAdagysitive change indicates an in-
crease in losses, while a negative change signifies a decheati®e percentage changes vary widely
acrosscountries,we have grouped them o ten categories.

Change to today

B less than -50%
-50% to 0%
0% to 50%
50% to 100%
100% to 150%
150% to 200%
200% to 300%
300% to 400%
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more than 500%
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300% to 400%
more than 500%
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Figurel3: Change of the indirect annual average production losses in Future 2 compared to Today

Generally, the indirect production losses increase more between Today and Future 2. For example, the
indirect production losses due to supply chain interruptions in Belgitanalready 3 to 4 times higher in
Future 1compared toToday, andmore than 6 times higher iRuture 2 Similarly, the indirect production

loss due to supply chain interruptions in India nearly doublésiimre 1compared toToday and in-

creases nearly 3 times Future 2

{6AGT SNIFYRQA AYRANBOUG LINRBRAzOG A 2y Tddayand $vdruttFeNN2 Y O S NI
or evenFuture 2scenarioln general, though, the impacf these countries onlieadsto very low indirect

production lossesoday, so thatevenminor changesn the Futurealready indicate a larger percentage

change. For example, Moroccarrently causes indirect losses of 10,000 USDaverage per year)

which are projected to decrease to 6,000 USButure 2 While this represents a reduction of nearly

50%, the absolute decline is only 4,000 USD, which is insignificant compared to other changes that reach
severalmillion USD.

This partly also holds true for some of the counttiest exhibit extremely large percentage increases
indirectlosses. For example, many African countries tend to have large percentage shahgéll have

49179



alow overalleconomic impact. For example, Namil@ads to Swisannual averag@roduction losses of

only about 100 USiaday, which are projected to rise to over 3,000 USD. Although this represents a 30
fold increase, the absolute loss remains negligiH®yvever, there areexceptions Especially in Future 2,
Switzerland experiences a sharp increase in production losses stemming from several economically rele-
vant European countries, including the neighboring counsigsh ag-rance (6 times higher), Germany (4
times higher)and Italy (3 times higherNotably,losses caused by Belgium gm@jected to bemore than

ten times higher in Future 2 thafoday, whilethosecausedy the UKare almost five times higher.

Impact Scoreshy Hazard

The mapselowillustratethat not all countries are affected veryhazard asEuropean winter storms
and tropical cyclones arby nature confined tospecificgeographical regiongurthermore they show
that different hazards havearying levels aimpact on Swiss industries.

Currently the impact ofEuropean winter stormis lower than hat of other hazardswith the highest im-
pact score reaching 9 in Germany and 7 in the UK and Ireland. The resultingrwesaverag@roduc-
tion lossof this hazardper countrydoes not excee@ Mio. USDwhichislow compared to thdotal Swiss
production valueof around 2trillion USD(in 2023) In contrast, topical cyclonetave agreaterimpact,
causingon average yearlgroduction losses diip to 13 Mio. USDn SwitzerlandThe highest impact
scores of 10 are recorded f@hina the Philippinesandthe US followed by Japaand Vietnanwith a
score of 9The most significantisruptions arecaused byiver floods whichaffect Swiss supply chains
across manygountries The most extreme impacts atensmitted fromGermany Franceand Pakistan
(impact scorel0), followed by Italy, China, and Russigp@ct scored). North Americaifhpact scoreB)
alsoleads to highmpacts The range oinducedproduction losse$rom river flood eventger country is
comparable tahose of tropical cycloneslowever, the total indirect annual average production loss from
all river flood events across all countries in Swiss supply chains is considerably -gatratest 90 Mio.
USD compared to almost 50 Mio. USD.

This situation is exacerbated in the two future scenarios.ifitieect losseper country caused by river
floods rises sharplyp to 70 Mio. USDn Future 1 andip to 160 Mio. USDn Future 2 while the damage
caused by European winter storms and tropical cyclones remains roughly thelsaime Future 2 sce-
nario, the number of countries reaching thmaximum score of 1dcreases fronthree in the reference
scenario toeleven additionallyincludingBelgium, ltaly, the UK, Russia, the US, China,, brdiaSudan

While the estimated monetary losses of these events may appear small, they nevertheless represent a
substantial risk to the Swiss economy. This is because, for methodological reasons, not all potential losses
are captured, and because losses that seem ihoNB f | G A @S (2 {6AGT SNI I YRQ&
for individual companies.
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Figurel4: Economic Impact Score by Hazaqrfoday, Future 1 and Future 2
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Extreme Events

So far, the focus has been on the annual average losses causkohéie hazardsver the simulated
years §eeTable2). However, it is equally important to consider the impact of single extreme events in
the specific years they occur. A singldremeevent can cause substantial losses, disruptirgsupply
chains of Swiss companies very sudgeamd thereby creating major challenges. The following section
provides insights intthe impacts of extremeventswith a return period of 100 yeatmnd their immedi-
ate consequences.

Figurel5illustrates the direct production loss€¢BL100, se8ectiond.5for the metric) of extreme events
in the affected country (éxis) and the resulting indirect production losgeBL100}ransmitted to the
Swiss economy through supply chains, expressed relative to Switzerland's total productiofXaalis}

River floods cause the highest direct losses in affected countriesewtittmeevents in Germany and

France expected to exceed 300 billion USD in a scenario with severe climate change. Other countries, such
as China, India, Canada, and the United States, also experience substantial direct losses, ranging between
100 and 150 billiotJSD. In contrast, other European countries face lower losses, typically between 25 and
75 billion USD. Tropical cyclones generally result in lower dirgzcts with the highest losses recorded

in Japan, China, and the United States, at around 100 billion USD. European winter storms lead to signifi-
cantly lower losses, usually below 2 billion USD.

These direct losses also impact the Swiss economy, particularly in countries with strong trade relations
FYR KAIK SO2y2YAO NBtSOFIyOS gAGKAY {6Aaa adzJJ &
partner, experiences the highest losses due terifloods which in turn lead to the most significamdli-
rectlosses for the Swiss economy, reaching 0.2% of total Swiss production value in the Future 2 scenario.
River floods also affect other key European trade partners, such as France, Belgium, Italy, and the UK,
where losses range between 0.01% and 0.1%. Otkieerme events result in even lower relative losses.
Tropical cyclones and European winter storms are less impactful, either because their direct losses are
comparatively low or because the affected countries have limited relevance within Swiss suppdy chain

It is again important to note that individual companies can still be severely affected by a single extreme
event. For instance, if a key supplier is impacted, businesses may be forced to halt production, seek alter-
native suppliers, and potentially incurghier costs.

River Flood European Winter Storm Tropical Cyclone
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Direct Production Loss abroad (M. USD)

Figurel5Direct and indirect productiorokses due t@xtremeevents(100yearreturn period)- Future 2

Gonclusiors

Global impacts of extreme events such as river floods, tropical cyclangé$€uropean winter storms are
already felt in Swiss industries today. The potential economic impact varies strongly across degions
pending on the hazards present in a specific country and its economic relevance for Switzerland.

52/179

OK



Countries with the highest potential economic losses transmitted through Swiss supply chains are primar-
ily located in Asia and Europe (especially neighboring countries), as well as the US. In contrast, African and
South American countries play a minor ralgh regard toSwiss supply chains and thus also with respect

with the transmissiorof climate impactgo the Swiss economyGermany and Franaand out, asm-

pacts thereaccount for the highest production losses in Switzerland due to river flodusreflectstheir

strong economic ties with Switzerland, as also indicated by their high share of imports.

Looking ahead, potential production losses in Switzerland are expected to rise for most countries, particu-
larly in a scenario of severe climate change. The countries with the highest economic impacasdores
therefore with a severe risk for substantial production losses in Switze(tnude >8) are:

1 Todayg Europe:GermanyAsia:Philippines, China, Pakistan

1 Future 1 Moderate climate changg- Europe: Italy, Germany and France; Asia: the Philippines,
China, Pakistan, India and \fiain

91 Future 2 (8vere climate change- Europe: Belgium, Italy, Germany and France; Asia: the Philip-
pines, China, Pakistan, India and Waeh; Africa: Sudan

River floodsand tropical cyclones alreadgsult insignificantindirect losses in Switzerlaridday, whereas
losses due to European winter stormae relatively low.The observed aggravations in the future scenar-
iosare almost exclusivelgriven by an increase in thatensity of river floods, while thdamagefrom Eu-
ropean winter storms and tropical cyclones remain rougtithe same level as today.
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5.3 Climate Impacts on SwiSales Markets

Main insights:

I Global impacts of climate hazards already affect Swiss industries through sales markets tod
are expected to rise, especially under severe climate change.

T 902y2YAO AYLI OGa OFNR gARSte& o0& NBIA2YyI F
relevance for Switzerland.

9 The highest potential economic losses transmitted through Sseites marketstem mainly from
countries in Asia, Europe and North America.

I Impacts in Germany and France cause by far the highest indirect production losses in Switz
African and South American countries play a minor role.

9 Out of the analysed climate hazardgar floods and tropical cyclones are currently the main dr
ers of indirect losses in Switzerland, with future increases mainly due to more frequent and i
tense river floods.

9 Projectedaverageannual production losses in Switzerland are slightly higher from sales mark
impacts than from supply chain disruptions.

Similar to theEconomic Impact Indicator for the upstream supply chains, we construditberomiclm-
pactindicator for the downstreanchairs, i.e., for the sales markets for $8 industriesin the same way.
Since the indicator ielative, based on the underlying data itself, the results ofupstream and down-
streamindicators cannot be numerically comparetl.is also important to note thathe impacts for the
supply chains and the sales markets were modelled separ&@elysequentlyproduction losses dbwiss
industriesdue to impacts in the supply chains were not considered in the calculation of the downstream
impacts

Abroad Switzerland

Hazards
? Supply Swiss Industries:
Countries R;ducled Chain —0—) — Difficulty in procuring
upply Disruptions Imports required inputs
abroad % %
. Damaged Direct i
Sectors hit . Indirect
by hazard factors_of —'@9 Production Production Losses
production Losses abroad in Switzerland

é
sal Swiss Industries:
Reduced ales — Reduced sales in
Demand 0 _Market Exoports international sales
Disruptions markets

Figurel6 Impact channelg Sales Markets

Scores, Indicator and Magnitude of global impacts on Swiss Sales Markets

In the following subectiors, 6 S g A f f LINBaSyd (GKS NXadzZ Ga o6& FANAID
0§KSY 2 TFl¢ & 6Hza 8z2RB 2 y& Gwizit dzNdBP ¢ HREPy&IA il SgBus@thye supply chairside,

the results herarefirst shown as mapfor all countriesand for the explicitly modelled countriesore
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detailedas tables. As can be seen frdiable13 and Tablel4, the potential indirectaverage annual pro-
duction lossedrom climatic disruptions in the sales market® overallslightly higher thathe impacts
due to disruptions in the supply chains.

Tablel3: Ranges of the indirect average annual production losses for Hazard Impact Scores.

Indirect averageannualproduction losses per hazard
Impact Score Mean Range (Min./Max.)
1 600 USD [0 ¢ 1®00USD
2 5000 USD [100¢ ™M m Q USDNn
Low Risk 3 29000 USD [Mm Q¢ 55 n 0SD
4 98000 USD [56Q n g 160Q n WSO
5 350000 USD [160'000¢ 610Q n WSD
MEAN c M1 QJSD n
6 760Q00USD [c o n Tt m QUWSDnN
7 1.3 Mio. USD [1.0¢ 1.6 Mio. USD
High Risk 8 2.2Mio. USD [1.6 ¢ 3.1 Mio. USD
9 5.1Mio. USD [3.2¢ 7.5Mio. USD
10 19.6 Mio. USD [8.4¢ 108.9Mio. USD

Tablel4: Mean of the indirect average annual production losses for the overall Economic Impact Indicator.

Impact Score / | Indirectaverageannual
Indicator production losses overall
1 M @@ USD
2 T n Q3IDn

Low Risk 3 250Qnnn | {5
4 860Qnnn | {5
5 1.9 Mio. USD

MEAN 1.8 Mio. USD
6 3.7Mio. USD
7 6.2Mio. USD

High Risk 8 11.9Mio. USD
9 31.0Mio. USD
10 -

Impacts Today

As was already noted for the supply chain impacts, the potential ecorsatés markeimpact for Swiss
industriesdue to global climatic eventdsovary strongly across countrigseeFigurel?). Overall the
neighboring countries, North America, as well as East and SoutHessido the highest potential im-
pactson Switzerland The greatesindirect losses in Switzerlandihich are already evident today, arise
from climate hazards affecting the Philippines, Japan, Germany, China, and Taiwan.

{SOSNIt 2F {6AG1 SNI I igcRdngits te@hhbriSgieduigties] thalUBited States, (i A 2 v &
China, and Japaare also among the most severely affectedchynate hazardsAs a result, disruptions in

these countries quickly translate into economic consequences for Swiss induBjriesntrastdevelop-

ing countries such as the Philippines, Vietnam, and India are also highly exposed to climate hazards but

are less significant for Swiss exports. However, they still pose a consideotdaitial lossfor sales mar-

kets due to their lower capacity to adapt to climate change comparesthier countries with similar im-

portance for Swiss exports

15 Note that the transitions between impact scores are not fully continuous due to discrete categorization and rounding,
which can result in slight overlaps or gaps between value ranges.
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For Swiss sales markeiisdirect average annuaroduction losses from sales markets disruptiong\f-
rica, as well as Central and South America, remain minor, as these regions have relatively low economic
relevance for Swiss industries.

0 - No Risk

1 - Low Risk
2 - Low Risk
3 - Low Risk
4 - Low Risk
5 - Low Risk
6 - High Risk
7 - High Risk
8 - High Risk
9 - High Risk

BEEOOEEOOO0

Figurel7: Economic Impact Indicator DownstreagiTodayg Country Perspective

shows the Economic Impact Scoseparatelyas well as the overall Economic Impact Indicator for all ex-
plicitly modelled countries. Countries that were not explicitly modelled are omitted here to focus on the
main impacts and because their results are less relidliie.table summarizes the key points discussed
above, highlighting the highest impact indicators for China, Japan, Taiwan, and Germany. In Germany, the
high impact is primarily driven by river floods, which reach the maximum score of 10. For Japan and Tai-
wan, tropical cyclones are the main drigewith both countries also reaching a score of 10. In China, both
river floods and tropical cyclones play significant spégach with an impact score of 9.
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Tablel5: Economic Impact Indicator (TodayEountry Perspective.

European Economic Economic
Winter Tropical Cy- Impact Impact
Country River Flood Storms clones Score Indicator
Asia
China B o
Cyprus - -
India s o
Indonesia _ 0
Japan 0
Korea, Republic of 0
Taiwan, Province of China _ 0
Turkey 2
Europe
Austria 6
Belgium 6
Bulgaria _ 1
Croatia _ 1
Czechia 7 _
Denmark L 5
Estonia 2 1
Finland 2 2
France 6
Germany ST s
Greece 2
Hungary 6 1
Ireland
Italy I
Latvia 1 1
Lithuania 2 2
Luxembourg
Netherlands 0
Norway
Poland B
Portugal R
Romania 1
Russian Federation 7 0
Slovakia 2
Slovenia 1
Spain 6
Sweden I
United Kingdom 6 7
North America
Canada _ 0
Mexico 0 .
United States _ 0 6.7
Oceania
Australia 0 26
South America
Brazil 7 0 0
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Future Impacts

The following two mapéseeFigurel8 andFigurel9) present the global results for a scenario with mod-
erate climate change (Future 1) and a scenario with severe climate change (FutdoéeXhat since
sales market channels and production values are assumed to remain constaBSe(se®v.8), any ob-
served changes are solely due to shifts in the frequency and/or intensity of climate hazards.

Overall the Economiclmpactindicatorhas increased in anycountries.A particularly notable rise as
already seen in the supply chain impagis observed in Egypt, Sudan, and Belgium, which shift from be-
ing relatively lowimpact countries to higtimpact ones in Future 2, with values exceeding@therin-
creases arevidentin several otheEuropean countriegicludingthe UK, Francgdtaly, Ireland, Portugal

and SwedenAdditionally, several African nations (e.g., Angola, Nigeria) and sdl8otith American
countries (e.g., Brazil, Argentina) now fall into the hiigk category.

The number of countriewith the highest impact indicatand therefore asignificant risk for severe pro-
duction losses in Switzerlamides from three in the reference period (the Philippines, Japan, and Ger-
many) to seven in Future 2, with Italy, China, the US, and France joining the list.

Overall, this increase jpotential economic lossestemming from global impacten Swiss sales markeis
almost entirely driven by a rise in the intensity of river flooglgen thoughHossesrom European winter
storms and tropical cyclones remain largely at current levels.
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Figurel9 Economic Impact IndicatayFuture 2 (RCP 8.5)
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presents the Economic Impact Scores for individual hazards, as well as the overall Economic Impact Indi-
cator for all explicitymodelledcountries in Future Scenario 1. Even in a scenario with moderate climate
change, the economic impacts transmitted to Switzerland incréaskalf of thecountries The highest

potential impacts (indicator >.8) in this future scenario are transmitted to Switzerland fr8ales mar-

kets inltaly, Germany, the US, France, Japan and India

The highest increadg-2.0)in the indicator value is recoedl for various European countrieeamely
France, Ireland, Sweden, Slovenia, Belgamd Italyas well as India and the LiSdicatingsubstantially
greater economic losses for Swiss industries linkeshtes markets ithese countries. This rise is primar-
ily driven by the increased intensity and frequency of river floods.

As mentioned, around half of theountriesshowno change irthe Economiclmpactindicator inthis sce-
nario, spanning all continentslowever, it is important to note that the impact of individual hazards often
increases. Foexample, Korea'Bnpact score for river floods rises frobrio 7. Yet, wherconsideringall

the hazardscombined these increases are nsignificantenough tonoticeably affecthe overall Eco-

nomic Impact Indicator.
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Tablel6: Economic Impact Indicator (Futureqlfountry Perspective.

Country

Asia

China

Cyprus

India

Indonesia

Japan

Korea, Republic of

Taiwan, Province of China

Turkey
Europe
Austria
Belgium
Bulgaria
Croatia
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
Slovakia
Slovenia
Spain
Sweden
United Kingdom
North America
Canada
Mexico

United States
Oceania
Australia
South America
Brazil
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presents the Economic Impact Scores for individual hazards, as well as the overall Economic Impact Indi-
cator for all explicitymodelledcountries in Future 2. This illustrates that in a scenario with severe climate
change, the Economic Impact Indicatocreasesven more for most countries that already experienced

an increase in Future The highesthangesompared to todayrein sales markets iBelgium(+4)and

the UK(+3) The highest potential impacts (indicator > 8) in this future scenario are transmitted to Swit-
zerland fromsales markets ittaly, France, Japan, Germany, the US, China, and India.

Several countries that previously showed no increase in their impact indicator under moderate climate
change now experience a slight rise (+1) in this scenario. This applies to Norway, Estonia, Luxembourg,
Greece, Russia, Australia, and China. Howevere smuntries, such as Austria, Denmark, and Mexico,
continue to show consistent impact levels with no notable change in their indicators, suggesting that haz-
ards do not intensify in future scenarios. In the case of Japan, Germany, and Taiwarpabeindicators

also show no change because these countries already reached the maximum possible score in the refer-
ence period. This means that their exposure and vulnerability to the hazards considered were already as-
sessed at the highest level in thadeline scenario, so even if future hazards intensify, the indicator can-
not increase further.
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Tablel7: Economic Impact Indicator (Future-Zyountry Perspective.

European Economic Economic
Winter Tropical Cy- Impact Impact
Country River Flood Storms clones Score Indicator
Asia
China . | 0|
Cyprus - - - - -
India o ST IS s s
Indonesia o VI VR G
Japan 6 o IEETHEN ST
Korea, Republic of 6 0 _— 6.6
Taiwan, Province of China _ 0 _
Turkey 6 2 0 5 4.1
Europe
Austria 7 0
Belgium N A
Bulgaria N 1 o sl 21
Croatia 2 1 0 2 1.0
Czechia 6 s o
Denmark INETTEEE o 25
Estonia N o sl s
Finland 2 2 0 2
France 6 0 | 10 |
Germany |10 Bk
Greece 2 0
Hungary 8 1 0 6
Ireland | [ 5 7
Italy 0
Latvia 1 2 0 1
Lithuania 2 2 0 1
Luxembourg 0
Netherlands 6 0
Norway 0
Poland [
Portugal 6 _ 0
Romania 1 0
Russian Federation _ 0 0
Slovakia 6 2 0
Slovenia 1 0
Spain [ [ 4
Sweden [ 5 [P 0
United Kingdom 7 0
North America
Canada 0
Mexico 0
United States 0
Oceania
Australia 0
South America
Brazil 9 0 0 7 6.3

62/179



Changes iindirect averageannual production losses between Today arflture land Future?2

The observed changes closely resemble those in upstream mdsleetSigure20 and Figure21). In general,
most countriescontributeto greaterindirectaverage annugbroduction losses in Switzerland under fu-
ture scenarios, with the impact being more pronounced in Future 2.

While some countries experience decreases, these reductions are negligible in abswhgelndirect
production lossesleclinedby less than Mio. USD, whereas increases can exceeMg&0 USD. Addition-
ally, since initial production losses in some of these countries were alreagdg\Jewminor changesan
causerelatively large percentage fluctuations.

The Future 2 scenario again shows particularly high increases for countries near the equator. In part, this
is due to the initially low losses, which amplify percentage changes. However, as previously noted, some
countries, suclas Angola andlligeria, experienca significant jump in th&conomiclmpactindicator.

A sharp rise is also evident in many European countries. Notably, France, Portugal, Belgium, the UK, and
Ireland see increases of more than fivefold, while Germany, Sweden, Poland, Estonia, and Slovakia experi-
ence increases of three to four times their preus levels.
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Figure21: Changen the indirect averageannualproduction losses iffuture 2compared toToday
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Impact Scoreby Hazard

Similar to theupstream supply chaiimpacts we can also analyze the impact of various hazards on a
global scale from downstream sales markgterspective(seeFigure22). The overall picturelosely resem-
bles thatof the supply chain side

The most severe impacts are observed in France and Germany (impact score: 10), followed by Canada,
Italy, China, and Pakistan (score: 9). The impact of tropical cyclones today is less pronounced, as they af-
fect fewer countries relevant to Swiss sales m&kin contrast, European winter storms do impact key
trading partners. Howeverthe resulting damages are relatively minor compared to river floods and tropi-
cal cyclonesn financial terms, river floods and tropical cyclones currently cangdieect average annual
production lossesf up to $25Mio. through sales markets, whereas European winter storms lead to

losses of up to $®lio.

Looking ahead, the potential economic impact of river floods is expected to intensify significantly, while
the effects of tropical cyclones and European winter storms are projected to remain stable. In Future 1,
river floodrelatedindirect average annual productidasses could reach up to $8dio., increasing to

over $100Mio. in Future 2. In this second scenario, the number of countries reaching the maximum im-
pact score of 10 rises from three in the reference scenario to fourteen, including Italy, the UK, Belgium,
Canada, the US, China, India, Bangladesh, Pakistan, Vietngh,dBg Sudan.
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River Flood European Winter Storm Tropical Cyclones

] 0-NoRisk
1 - Low Risk
2 - Low Risk
3 - Low Risk
B 4 - Low Risk
B 5-LowRisk
E 6 - High Risk
7 - High Risk
£l 8- High Risk
B 9 - High Risk
B 10 - High Risk

Figure22: Economic Impact Score by HazarBoday, Future 1 and Future 2
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Extreme Events

Figure23illustrates the direct production lossekie to extreme events with a 18@ear return period

(PL100, se8ectiord.5) in the affected country (éxis) and the resulting indirect production losses
(riPL100}ransmitted to the Swiss economy through sales markets, expressed relative to Switzerland's to-
tal production valugX-axis)

The overall picture closely resembles the impacts of supply chain disruptions, though the relative losses
are slightly lower. For instance, the highest relative loss from disruptions in sales markets occurs due to
river flooding in Germany, reaching 0.126&tnpared to 0.2% on the supply chain side.
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Figure23 Direct and indirect production lossésie toextreme events (10§ear return period} Future 2

Conclusions
The main insights on the climate impacts on Swiss sales markets are the following:

The global impacts of extreme weather evansuch as river floods, tropical cyclones, and European win-
ter stormg in sales market countries are already affecting Swiss industries today. The extent of the po-
tential economic impact varies significantly acrosgions, depending on the specific hazards present in a
country and its economic relevance for Switzerla@duntriesposing asevere risk ofransmitting sub-

stantial production lossethrough Swiss sales markets are primarily located in the neighboring countries,
North America, as well as East and South Asia. In contrast, African and South American countries tend to
play a minor role.

As is the case with supply chain disruptions, impacts in Germany and France account for the largest pro-
duction losses in Switzerland due to river flooding in sales markets. This underscores the critical im-
portance of these countries not only as supplieus &lso as key sales destinations for Swiss goods and
services.

Looking ahead, thaskfor substantial production losses in Switzerland is expected to increase for most
countries, with the rise being more pronounced under a scenario of severe climate chidmegeggrava-

tions projected in future scenarios are almost entirely driven by an increase in the intensity of river floods,
while damages associated with tropical cyclones and European winter storms are expected to remain at
roughly the samdevelas today.

The countries with the highest economic impact scores and therefore with a severe risk for substantial
production losses in Switzerland (score > 8) are:

1 Todayc Europe: Germany, Asia: Philippines, Japan
1 Moderate climate change Europe: Italy, Germany and France; Asia: the Philippines, Japan, India, Vi-
etnam; North America: the US
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1 Severe climate changeEurope: Italy, Germany and France; Asia: the Philippines, Japan, India, Vi-
etnam, Bangladesh, Pakistan, China; North America: the US; Africa: Egypt, Sudan

Overall, the projected annual production losses in Switzerland caused by impacts in sales markets slightly
exceed those transmitted through supplizains. Thisslikely due, at least in part, to the higher monetary
value of goods and services exported from Switzerland compared to timgeeted within supply chains.
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5.4 Climatelmpactson Swissndustries

Main insights:

I Climate hazards cause relatively small production losses at the industry level in Switzerland
individual firms can be severely affected.

1 Key sectors like wholesale trade, pharmaceuticalsMaehinery, Electrical and Metéhdustry
(MEM) industry, and construction are notably affected through both their supply chains and <
markets.

1 The SwisMEMindustry faces significant indirect losses, primarily due to its strong reliance o
German suppliers and global disruptions in manufacturing and service sectors.

I Legal and consulting services are mainly affected by sales market disruptions, especially in
many, France, and other advanced economies.

I To adress their individual risks, companies should diversify supply chains and sales market
duce singlesource dependencies, and conduct localized climate risk assessments of key par
and regions.

General impacts

The following figure illustrates which Swisdustriesare significantly affected by the modelled climate

hazards, both from disruptions in supply chains and sales markets.-&tis M¥presents the total annual

output of Swissndustries while the Xaxis shows théndirectaverage annual production loss of a specific

sector relative to its output. Additionally, the size of the circles indicates the absollitectaverage an-

nual productionloss.Industriespositioned high on the-xis are particularly relevant for the Swiss econ-

2Yes a (GKSe O2y(iNROdziS aA3ayATAOl yi-RdshighightsitkeS O2 dzy
extent to which specifilmdustriesare impacted by climate hazards through their supply chains (on the

left) or sales markets (on the right).

Overall, losseappearsmallg K Sy LJdzi Ay NBf Il A2y i éveninkaScedagoRvithd (0 NB Q a
severe climate change, nodustryexperiences a loss exceeding 0.1% (supply chain) or 0.15% (sales mar-

kets) of its total production value. Howevemte again thaextreme events can lead to higher losses in

specific years, and individual compangasface substantial impacts.

One noteworthy sector iwholesale trade (28)which plays an important role in the Swiss economy and
shows relevant impacts iooth its supply chain and sales market. Similarly, other key industries affected
by both channels include thgharmaceutical industry (113s well as th&wiss mechanical, electrical,

and metal (MEM) industrywhich consists of several dodustries(14-18) shown in the figure.

Industries facing high losses mainly through their supply chains includedtiéndustry (4)andagricul-
tural industry (Ox which together are important for the Swiss econamgndthe highly relevanton-
struction sector (26)The highest losses due to supply chain impacts are borne kgxtike industry (5)
which, however, has relatively low economic relevance.

Industries facing high losses mainly through their sales mankats significant economic relevance are
the two servicendustries financial services (4ndlegal and accounting activities; activities of head
offices; management consultancy activities (44)he highest relative losses are experienced by the
chemical industry (10), which, however, has a relatively low economic relevance.
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Supply Chain Impacts

Sales Markets Impacts
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No. Hector No. Sector No. Sector
0 Crop and animal production, hunting and related service activl9 Manufacture of motor vehicles, trailers and 38 Telecommunications
1 Forestry and logging 20 Manufacture of other transport equipment 39 Computer programming, consultancy and related activities; informati
service activities
2 Fishing and aquaculture 21 Manufacture of furniture; other manufacturing 40 Financial service activities, except insurance and pension funding
3 Mining and quarrying 22 Repair and installation of machinery and equipment 41 Insurance, reinsurance and pension funding, except compulsory soc
security
4 Manufacture of food products, beverages and tobacco produc23 Electricity, gas, steam and air conditioning supply 42 Activities auxiliary to financial services and insurance activities
5 Manufacture of textiles, wearing apparel and leather products24 Water collection, treatment and supply 43 Real estate activities
6 Manufacture of wood and of products of wood and cork, exce|25 Sewerage; waste collection, treatment and disposal activities; 44 Legal and accounting activities; activities of head offices; manageme
furniture; manufacture of articles of straw and plaiting materia ~ materials recovery; remediation activities and other waste consultancy activities
management services
7 _Manufacture of paper and paper products 26 Construction 45 Architectural and engineering activities; technical testing and analysi
8 Printing and reproduction of recorded media 27 Wholesale and retail trade and repair of motor vehicles and motorcy46 _Scientific research and development
9 Manufacture of coke and refined petroleum products 28 Wholesale trade, except of motor vehicles and motorcycles 47 Advertising and market research
10 Manufacture of chemicals and chemical products 29 Retail trade, except of motor vehicles and motorcycles 48 Other professional, scientific and technical activities; veterinary activ
11 Manufacture of basic pharmaceutical products and pharmace30 Land transport and transport via pipelines 49 Administrative and support service activities
cal preparations
12 Manufacture of rubber and plastic products 31 Water transport 50 Public administration and defence; compulsory social security
13 Manufacture of other nommetallic mineral products 32_Air transport 51 Education
14 Manufacture of basic metals 33 Warehousing and support activities for transportation 52 Human health and social work activities
15 Manufacture of fabricated metal products, except machinery ¢34 Postal and courier activities 53 Other service activities
equipment
16 Manufacture of computer, electronic and optical products 35 Accommodation and food service activities 54 Activities of households as employers; undifferentiated geatsl ser-
vicesproducing activities of households for own use
17 Manufacture of electrical equipment 36 Publishing activities 55 Activities of extraterritorial organizations and bodies
18 Manufacture of machinery and equipment n.e.c. 37 Motion picture, video and television programme production, sound r¢

cording and music publishing activities; programming and broadcast
activities

Given their importance for security of supply, the pharmaceutical industry as well as food and agricultural

production will be examined in greater detail$ections.7 . TheSwiss MEMndustries and théndustry
comprising legal, accounting and consulting activitiesll be briefly examined in thfllowing sub-chap-

ters.

Machinery Hectrical andMetal-Industry

The Swiss MEM (machinery, electrical, and metal) industry produces a diverse range of products, includ-
ing energy generation systems, machine tools, textile machinery, and medical devices. Its primary export

markets are the European UniagspeciallyGermany, as well as the US and China. In 2023, the Swiss
MEM industry exported goods worth approximately 70@iAFwhich is more than a quarter of

16 The financial services industry shows slightly higiveralllosses However, wechose not to analysi in detail asits

global scope and digital natureake the

results more difficutb interpret.
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{ 6AGT SNI I Yy R @uissmietn|i20X4)MafoEexipmdiodlucts encompass machinery, electrical
equipment,watchesand precision instrument8AZG, 2024)

On the import side, the MEM industry sources raw materials, $enshed products, and capital goads
Key imports includindpasicand fabricated metalchemical products, machinergs well as computers
and electronic products (based omvn analysis ofhe input-output table WIOD) and vehicles. The Euro-
pean Union, especially Germamg, well as Chinserve as a significant supplier for these imports.

Global impacts on the supply chain and sales markets

Figure24 and Figure25 illustrate the indirect averagannualproduction losses (%) in Switzerland's MEM

industry caused by disruptions in the supply chain and sales markets from the most relevant colintries.
should be notedhat, due to methodological reasons (s8ectiord.5), the losses are calculated based on
values from 2011. The impact of climate hazards in Germany is the most significant contributor to these
losses across all scenarios, highlighting the MEM industry's strong dependence on German suppliers. This
largely reflectD SN I y&@ Q& NRf S | &A-tedh cojnfodentsMEBchdz® aridlinrimediatd 3 K
goods that are essential for Swiss MEM companies. China and France also play a major role in overall pro-
duction lossesHowever,the impact ofFrance increases much more drastically ttzet of China.

Supply Chain Impacts:

Today Future 1 Future 2
Germany . Germany - Germany —
China l France l France - Exposure Sector
France I Italy I China | Agriculture
Pakistan ‘ China I Italy I Forestry
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Italy | Pakistan ‘ India | -
United States | India ‘ United States I g
Japan Philippines Russian Federation | . Sarvice
India | Viet Nam United Kingdom | Y
IatwEn, Z;ngﬁg Belgium | Pakistan |
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Indirect Annual Average Production Loss (in %)

Figure24 Supply chain impas ¢ MEM Industry

The most critically exposed sector for Swiss supply chasesvises, followed bynanufacturing. The

strong impactbn the service sector may be explained by timereasedligitalization and automation in

the MEM industry, which relies heavily on IT services, logistics, and engineering expertise from abroad. In
Asian countriesagriculture is particularly relevaht while in Pakistan, theining sector also plays a key

role, reflecting its role as a supplier of raw materials such as metals and minerals.

Sales Markets Impacts:

17 Overall, agricultural goods play a minor role in the MEM industry. Examples of agricdbtiradd inputs in-
clude bicbased plastics, plasiased lubricants, or cellulod®msed packaging materials, which may be used
directly in production or indirectlytirough suppliers.
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Figure25 Sales Market ImpactsMEM Industry

On the sales market side, disruptions in thanufacturing sector abroad have the greatest impact on the

a9a AYRdzaGNE QA LINE R dzOSerkic Wector 2ThisintakeX sedse ds the MEMRndustyy G K S
serves industrial clientwho integrate Swiss machinery and components into their own production pro-

cesses. In Asian countriegyriculture is once again an important factor, likely because Swiss MEM compa-

nies also supply specialized machinery for agricultural production.

Recommendations:

1 Generally, companies should explore their options to diversify their supply chain and sales markets to
reduce reliance on specific suppliers and clieatpecially if those will beignificantlyaffected by cli-
mate impacts

9 The industry should minimize singdeurce dependencies by building networks of alternative suppli-
ers, especially for critical inputs and raw materials

1 Regular risk assessments can help identify vulnerabilities in supply chains and sales markets, enabling
the development of contingency plans

1 Companies should engage key suppliers to obtain information on their specific risks and mitigation
strategies

T {AyOS NRal&d fA1S NAOSNI Fft22Ra NB KAIKEe 20 tAl
duction sites are essential. Even in higipact countries like Germany or France, not all locations are
equally affected; conversely, specific sup in lowrisk countries may face severe local threats (e.qg.
if their site is located next to a river)

1 If acompany relies on a few key clients, similar risk assessments should be carried out for them.

1 Where feasible, sales markets should be broadened across diverse regions and cowedpiesially
beyond those expected to face the highest production losses (Germany, France, China, the US, and
India)t to mitigate the impact of localized disruptions.

Legal and accounting activities; activities of head offices; management consultancy activities

¢KS AYyRdzaGNEB a[ S3AFf yR I 002dzyiAy3d FOGABGAGASAT I O
GAS&a¢ SyO2YLJ adasSa I OoNRBFR NIlXy3aS 2F LINBFSaairzylf as
sors; accounting and auditing services; cogte headquarters that manage and coordinate grdeypel

operations; as well as strategic and business management consultancy firms. These services are primarily
knowledge and expertisedriven. The industry is relevant for Switzerland as it contributemsal 5% of

the Swiss overall dput.

As aserviceindustry,its supply chain consists mostly of other services, whereas materials and products
make up only a small part (e.g., office equipment such as computers). The main export partners for the
Swiss service sector in general are primarily advanced economiestraitly business and financial sec-
tors such as EU countries, the US or the UK (SECO, 2024).
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Figure26 and Figure27 illustrate the indirect averagannualproduction losses (%) in the Swiss legal, ac-
counting, head office and management consulting industry caused by disruptions in the supply chain (top)
and sales markets (bottom) from the most relevant countriikethe situation of the MEMndustries,

impacts in Germany are the most significant contributor to these losses across all scenarios and both for
AYLI Ol =
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FranceBelgium and the Philippines also play a major role in overall production losses.

Supply Chain Impacts:
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Figure26 Supply chain impactd_egal and accounting activities; activities of head offices; management consultancy activities

On the supply chain side, it is almost exclusively the service sector in European countries that leads to
Swiss production losses. This makes sense, sagaoted abovethe legal, accounting and consulting
services industry mostly requires other sees to run their business and comparatively few materials and
products. The figure also shows that minor impacts are transmitted through the agricultural sector in

some Asian countries such as China and the Philippines.

Sales Markets Impacts:
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Figure27 Sales market impactd_egal and accounting activities; activities of head offices; management consultancy activities
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On the sales market side, disruptions in the service sector abroad, namely in Germany, France, the US, the
UK and Italy, and to a lesser degree the manufacturing sector in the same countries also have the greatest

AYLI O 2y

0 KS { ¢ A JossesAFgrizales maiitia AsiaiNcBuRtded ihe\ipacts on the

agricultural sector are again the cause for production los#gs.alsonoteworthy that the potential

losses due to sales market disruptions are generally higherttieaefrom supply chain disruptions.

Recommendations:
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Companies should explore opportunities to diversify their supply chains and sales markets to reduce
dependence on specific suppliers and clients

DA@GSY G(KS AYyRddZAGNEQ& KAIKSNI SELIZ&dzZNB (2 RAA&NHzLIG A
geted risk assessments of their key markets

To enhance resilience, market diversification strategies should aim to broaden the client base across a
wider range of countries and regions within countries

Companies that depend heavily on a few suppliers or clients should engage them to obtain infor-
mation on their specific risks and mitigation strategies. Alternatively, firms may conduct their own
locationspecific climate risk assessments of key partneigaio a comprehensive view of potential
vulnerabilities

As disruptions in Germany and France are expected to increase significantly, risk assessments and di-
versification strategies should account for these developments
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Conclusion on Climate Impacts on Swiss Supply Chains and Sales Markets

Climate hazardsuch as river floods, tropical cyclones, and European winter storms are already having no-
ticeable effects on Swiss industrieboth through global supply chains and international sales markets.

The potential economic impact varies significantly acros®nsgidepending on the type of climate haz-

ard present and the economic relevance of the affected country for Switzerland.

Countries in Europe, Asia, and the United States are particularly important transmission channels for
these impacts. Germany and France stand out as key examples, causing theihidjhexttproduction

losses in Switzerland both through supply disruptions and through their role as major sales markets. This
dzy RSNEO2NBa GKSANI OSyidNIf NRES Ay {6AGT SNIFYRQ&

Looking ahead, climateelated production losses in Switzerland are expected to rise consideraljye-

cially under scenarios of severe climate change. This increase is almost entirely driven by the growing in-
tensity of river floods, while losses linkedwinter storms and tropical cyclones are projected to remain

at roughly current levels.

Importantly, the expected losses differ significantly between industries and individual companies, de-
pending on the structure of their supply chains and sales markets. While the ndéeealesults show
average impacts, specific companies may face higiy economic losses in a single year if one or several
extreme events directly affect their key suppliers or customer markets. This highlights the need for firm
level risk assessments and tailored adaptation stratediasotable example is Stadler Rail, which rec-

orded a 10% revenue loss in 2024 (respectively a shift of this revenue to the following years) due to three
climaterelated disruptions happening within one business year both in Switzerland and abroad (Stadler
Rail, 2025).

In summary, climateelated risks to the Swiss economy are not just a{tamgh concernt they are al-
ready materializing today. Their importance is set to grow in the future.
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5.5 Sealevel Rise

Main insights:

9 The analysis highlights increasing indirect production losses transmitted to Switzerland due
level rise and tropical cyclone flooding, with more severe climate scenarios showing notably
higher risks, especially from countries like Mexico, Colonalnid,Morocco.

I Switzerlan@ major trading partners are predominantly coastal nations exposed to sea level
highly relevant partners such as China, Italy, and the United Kingdom face significant expos

1 The manufacturing and service sectors are most exposed to sea level rise risks, with these
also holding substantial economic importance for Swiss trade, while agriculture, forestry, util
and mining have lower combined exposure and relevance.

9 Overall, the intersection of Switzerla@drade dependencies and the projected increase in
coastal flood risks underlines the importance of considering sea level rise in future economir
supply chain resilience planning.

Projected GlobakEffects

Climate change is the primary driver of global-mael rise Climate change and sdevel rise is not linear.
Instead, as both temperatures and sea levels increase,ldaytoexponential growth in the incidence of
storms (and related storm surges), higher tides and flooding. Storms and high tides can also coincide, fur-
ther increasing the sea level for those perig8seedy, 2023)

According to the World Economic Forum dé@¥ctoria Masterson, 2025Jising sea levels caused by cli-
mate change are impacting 1 billion people worldwitike yea2024 saw an unexpectedly faste of sea
levels, which are already unprecedent&tientists were anticipating a rise of 0. but instead rec-
orded a rate of 0.5@m. Theprojected global mean sdavel riseisillustratedin Figure28.

Bangladesh, China, India and the Netherlandge identified by the UN in 2023 as being at high risk from

rising sea levels, with nearly 9&lo. people living in lowying coastal areas in acute dangaccording to

NASA, the East Coast and Gulf Coast of the United States, along with parts of Asia and various islands, face
a heightened risk from rising sea levels. However, it is not only the changing sea level that poses a threat.
NASA explains that séavel rise amplifies storm surges, causing them to reach higher water levels and
penetrate further inland.

Climateinducedsealevel rise islsoan increasing concerfior economic activity and devegbment across
the globe While coastal region§roductive capital andulnerability variestrongly, the destructive po-
tential impactsof sealevel riseamount toestimated0.5% of global GDBY 2080in a high seaevel rise
scenariocorresponding to 1.75m of global mean dewel rise(Pycroft, Abrell, & Ciscar, 201&ccording

to the International Monetary Fun@iMF) the global GDP in 2025 is approximated at 113.8 trillion USD.

In terms oftheir effects ondifferent sectors, ising sea levels pose significant threats to infrastructure

such as roads, bridges, and buildings, resulting in higher maintenance and repailnoostsing fre-

guency and severity of coastal floodimgensifieserosion andeadsto saltwater intrusion into freshwater
resources, jeopardizing drinking water supplies and reducing agricultural produdigitymunities that

rely on tourism, fishing and agriculture may face significant economic losses as rising seas threaten their
way of life.

According toA. G. Coshy.5% of global population lives within 10 kilometers of the coast. 29% live within
50 kilometers of the coasRising sea levels majsoforce the relocation of populations from lolying
regions, creating social and economic difficulties such as property loss, loss of income sources, and
greater strain on social support systems.
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Among the emerging complex issues related to-lesal rise is the question of maritime boundaries, as
YIye ol aStaySa | NB owaeSrk Zhs ciedeS legaluhcartiaintyy padiclarly t 2 ¢
regarding whether baselines should be fixed or ambulatdhe implications are significant: resource

rights depend on clearly defined maritime zones, and rising sea levels may lead to overlapping claims, in-
creasing the risk of disputes. Overall, $&2el rise and the resulting uncertainty around maritime bounda-
ries are becoming increasingly important factors in ESG and geopolitical risk assessbents L b (, Z
(Honniball, 2024)
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Figure28: Projected global mean sdavel rise until 2300 (IPCC, IPCC Special Report on the Ocean and Cryosphere in a Chang-
ing ClimategH-O. Putner, D.C. Roberts, V. MassBelmotte, P. Zhai, M. Tignor, E. Poloczanska, K. MintenBe@degria,
M. Nicolai, A

To sum upthe keyglobalimpactsof sealevel riseinclude infrastructure damagéargescale relocatiorof
communitiesdisputes over maritiméoundariesgcosystem disruptiorand economic losseklnder-
standing past sedevel rise and its historical context is essential for predicting future changes and devel-
oping effective adaptation strategiesmed at safeguarding atsk communities and preserving ecosys-
tems.

{ 6 A 01 SaafintryfrRAG Partnersxposure to sedevel rise

When implementinghe analysisaccording to thesemiquantitativeapproach referred to in sectiof.7,
we found aglobalaverage percentage of assets exposure value at risk téesehrise of 1.89% under
RCP4.5 and 1.96% under RCP8.5 (not countingoastal countries)This means, that 1.89% and 1.9%
respectively of theasset value in collectegkposure data for different industriés scope arexposed to
sealevel rise For this exposure datahis assumes zero tolerance for flooding: if the 4@@r flood depth
is larger than 0, the locatios at risk of flooding.

Switzerlandwill beindirectlyimpactedby sealevel risedue to its dependency on internationally coastal
production and supply chaindmong{ ¢ A (i 1 Stiddinlpafher Zountriesall but Austrishavecoast-
linesandare thereforeexposedo sealevel riserisks.

Figure29 shows the relationship betweeihe output induced by Swiss final demaadd sedevel rise

(SLREELIZ adzNB 2F {6A 0T SNX I Yy RQ& upderROP&.Brdjections fal208@i | y i NI F

76/179



12%

Viet Nam

10%

8%

6%

% Asset Value at Risk from SLR (RCP 8.5; 2050)

) China
4% Thailand United Kingdom
Belgium
Peru
Ireland United States
205 Sweden Japan Spain
India Italy
France Germany
0%
500 5'000 50'000 500'000

Output Induced by Swiss Final Demand [M USD]

Figure2dY 9ELIR &dzNB (2 {[w I yR O2dzy(iNE NBf SOl yO®h20@ NI { 6AGT SNI | yF

Most countries clustebetween0% and2%exposure Thecountries with>2%exposure to sedevel rise

(Vietnam, PeruBelgiumand Sweden are of limited importance to Switzerlarid comparisonwith all
exceptBelgiumranked outside thél5 most importanpartners.! Y2y 3 { A G1T SNI | yRQ& Y2 ali
economic partners, China, Italy, and the United Kingdom have the highest exposure.

Sectoral Exposure to Séavel Rise

Hgure30 shows the percentage #ssetValue atRisk from sedevel rise (SLR) under the RCP8.5 scenario
in 2050. It highlights the exposure of kgipbal productiorsectors to SLR and compares this with their
economic relevance, measured by output induced by Swiss final dermamdwesthe increased expo-
sure of the global manufacturirggector, which ishighly relevant for Swiss tradEurthermore 0.48% of

the servicesectoris exposednd ismore economically relevant to Switzerland thaanufacturing utili-

ties andminingare neither exposednor highlyrelevanteconomicallyEven thougtagricultureandfor-

estry sectors are sufficiently exposehleir economic relevance @nall comparedo manufacturing and
services.
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Fgure30shows the % Asset Value at Risk of Manufacturing, Service, Mining, Utilities, Agriculture + Forestry {reneSea
Rise (RCP8.5 Scenario in 2080)

We conclude that trade flowisi the manufacturing andervice sectos, as well azountry trading part-
ners such as the United Kingdom, China lalg, are materiaffor Switzerlandn the context ofsealevel
rise in 2050.

In terms of impacts on other sectors, while timsurance sector falls outside the scope of this work, it is
nonetheless important to acknowledge the significance of rising sea levels foelthiantindustry in
Switzerland. Rising sea levels may threaten real estate, infrastructure, and agricultural assets in coastal
regions, potentially leading to assgamageand increased insurance claims. Importantly, the role of in-
surers extends beyond being passive recipients of risk. They can actively contribute to climate resilience
by offering access to flood insurance, raising awareness through the disseminatidndzteasand model-

ing insights, collaborating with communities and authorities to develop adaptive strategies, and investing
in technologies that mitigate flood and climatelated risks. In this way, climatelated challenges can be
transformed into opportinities. (Au, 2024)

Impactsof sealevel riseon Swisd\ Y Rdza 0 NBE Qa adzlJL)X @ OKIF Ay a

The following analysis estimates the impact of-kmeel riseto Swiss production chairs focusing on

flooding caused by tropical cyclones, comparing the changes in prdagnisks with those projected for
2060 under two climate scenarios. Certaomsiderations antimitations should be notedA comparison

of Future 2 to Future 1 isolates the effect of additional warming or scenario intensification beyond what is
already captured in Future 1. This helps to understand the marginal impact of a more extreme scenario,
without conflating it with historical baselingonditions. Additionally, absolute values or changes relative

to today may include uncertainties in historical data or baseline damages, which can obscure the differ-
ences between scenario pathways. Finally, relative differences help to make regiorreidiéfie more
interpretable, as some countries or sectors already face high absolute damages today (or are already pro-
tected today). By comparing Future 2 to Future 1, the analysis emphasizes the proportional increase in
risk due to the scenario, rather thamst reporting absolute numbers that might be dominated by current
exposure Furthermore the analysis does not include storm surge from fi@pical systems (which are
important in regions like Europe), does not capture the full range of existing or future adaptation
measures like flood defences, and uses damage estimates that are not temlibvaeatworld financial

18 Agriculture andorestry are joined together as this is a combined sector in the OECD MRIO Table.
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losses. As such, the results are best used to understand relative patterns and trends in risk, rather than to
predict exact monetary impacts.

Figure31 andFigure32illustrate supply chain and sales market impacts respectively by showing how the
indirect average annual production losses in Future 2 (RCP 8.5) differ from those in Future 1 (RCP 2.6), ex-
pressed as a percentage change compared to today's values. Pualties indicate that losses in Future

2 are projected to increase stronger (relative to today) than in Future 1, while negative values indicate a
reduction in future losses.

The maps reveal that the losses associated with desezrise andiransmitted to Switzerland through

supply chains and sales markets are generally higher in a scenario with severe climate change (Future 2).
Impacts from Swiss sales markets and supply chains show a similar picture. The losses from countries such
as Mexio, Colombia, and Morocco are expected to increase the masgith the increase in Future 2

state being more than five times higher (+400%) compared to today, and significantly greater than the in-
crease projected in Future 1. Losses from other countriekjdiry Haiti, Myanmar, Ireland and Vanuatu

also show notable increases, ranging from thtedivefold. Additionally, the increase in losses transmit-

ted from other countries in Asia (e.g. China, Indonesia, Bangladesh), Europe (e.g. France, Sweden, Spain)
as well as Iran, can be up to twice as high.

In contrast, regions like North America and Australia exhibit substantially lower projected increases in Fu-
ture 2, whereas losses transmitted from some countries, such as India, Germany, or Norway, might even
be lower in Future 2 than in Future 1

Supply Chain:

Change between Future 2
and Future 1

B less than -50%
-50% to 0%
[J 0% to 50%

[J 50% to 100%
] 100% to 150%
= 150% to 200%
[ |
L
O

O

200% to 300%
300% to 400%
more than 400%
NA

Figure31: Change in the deviation of indirect average annual production losses from Today: Future 2 vs. Future 1 (Supply
Chain Impacts)

Sales Market:
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Figure32: Change in the deviation of indirect average annual production losses from Today: Future 2 vs. Future 1 (Sales
Market Impacts)
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5.6 In-depth case study: China

Main insights:

1 Chinais a key trading partnef Switzerland, with strong ties in sectors like electronics, machir
ery, textiles, chemicals, and pharmaceuticals; many Swiss firms are moderately to highly de
ent on Chinese supply chains.

9 China is highly exposed to climate hazards such as heatwaves, floods, and tropical cyclone:
while it has set longerm climate goalsincluding focusing on adaptation to climate chantge,
economy remains vulnerable.

I The Chinese agricultural sector is bytfad mostdirectly affectedsectorby the climate hazards
modelled in this project.

I Swiss manufacturing industries are the most exposed to the indirect effects of climate impac
Chinaboth through their supply chains as well as from the sales market perspective

1 Interms of supply chain disruptions, the Swiss textile and pharmaceutical industries face the
highest relative production losses

1 With regard to sales markets, the Swiss chemical and metal industries are most affected.

1 Production losses transmitted from China are expected to intensify in the fujuke? dz3 K/
ongoing adaptation efforts may help mitigate some of the resulting impacts on Swiss industr

Economic Relevance for Switzerland

/| KAyl Qa S02y2YAO0O NBfS@OFyOS Ay GKS ¢ 2 NI-Rrggstconzy RA & LJdz
omy based on GDP and has surpassed the United States based on purchasing power standards. The Swit-
zerlandChina free trade agreement has been in forgee 2014. China has become the third most im-
portant trading partner for Switzerlan¢Eidgendssisches Department flr auswartige Angelegenheiten
(EDA), 2021 pfter the EU und the US. For example, on the import side, China has established itself as an
important supplier for machinery and electronic goods, textiles and clothing, and chemical and pharmaceu-
tical productqEidgendssisches Department flr auswartige Angelegenheiten (EDA),Z&d#&)from these

direct imports, China is generally important for the Swiss supply chains, especially when it comes to critical
supply both for raw materials as well as intermediate goolls2023, more than half of the Swiss compa-

nies in the chemical and pharmaceutiealwell as the electroniésdustry consideredheir dependency on

Chinato be mediumor high(KOF Konjunkturforschungsstelle, 2028}he electronicsindustry, around 5%

of companies eveastimated their dependency to beery high AsChina is the second largest manufacturer

of pharmaceutical products, this high dependency on its companies might pose a challenge to the security
of supply for Switzerland.

Considering China's significance for both Swiss supply chains and sales markets, this chapter examines the
potential economic impact of climatelated hazards in China on SwitzerlaAd previously mentioned,

due to the limitations of the modelling approach, the results should be regarded as illustrating potential
impactsandnot betaken at face value. The Chinese economy has undergone tremendous changes in the

last decade as has the Swiss Chinese trade relationship, the 2014 FTA being one of them. On a domestic

f SPSt > F2NJI AyaidlyOSs [/ KAyl KI & 25§ ihddsyfié goficR stratégpin dal RS
2015 which aims at becoming the world leader inf§nS& Ay RdzAGNARSE& | yR SYyR [/ KAyl
tional technology(Institute for Security & Development Policy, 2018his kind of policy strategy alone

would have changed the economic interdependencies and supply chains in the given time frame.

/| KAYIFQa ! LIINRIFOK G2 [/ tAYFGS [/ KIFy3S

China is especially vulnerable to climate charadgo due to its large geographical spreBdr example,
average annual temperature increases in China have been higher than the global average, China is facing

19The ten key sectors araew information technology, numerical control tools, aerospace equipment-tagh ship, rail-
way equipment, energy saving, new materials, medical devices, agricultural machinery, power equipment.
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a high glacier retreat, sea levels rose 93 mm between 1980 and 2012. And China is additionally vulnerable
to heat waves, storms, floods and droughts. Heaigfall could create dam safety challenges, including
at the Three Gorges DafBandalow, et al., 2022)

Under these high climate risks, China has joined other countries in setting a net zero path (albeit based on
carbon neutrality}® which might be perceived as moderate in comparison, especially given the fact that

China is overall the largest emitter of carbon emissions. In 2020, China decided to aim to have the peak of

its carbon emissions before 2030 and achieve carbon neutraliQi60.Tol OKA S@S G(KSasS 3I21I ¢
energy system, which relies heavily on fossil fuels, needs to be completely transformed. Even more im-
portantly, China is pushing for climate change adaptation meag@gsherch, Lieberthal, & Hass, 2023)

¢CKS blradAz2ylrt /EAYFOGS /KFEy3S 'RELIWGIGAZ2Y {GNIGS3& wn
responding to climate change threats. The measures include-lrge infrastructure projects archange

of land-use patterns. Overall, it emphasizes food security and the importance of supply ¢Szindalow,

et al., 2022)

Direct Impacts in China

We begin by assessing the direct impact of climate hazards in China on its domestic production. The figure
below presents the average annual production losses resulting from either tropical cyclones or river floods
across six Chinese sectors shown forphesent and two future scenarios.

The data reveals that tropical cyclones cause significantly higher production losses than river floods but
predominantly affect only one sector: Agriculture. In contrast, $bevices andnanufacturing sectors are
impacted to a lesser extent and mainly by river floods.

When comparing the present with the two future scenarios, production losses increase across all sectors,
except for a slight reduction in th@anufacturing sector between Future 1 and Future 2. For instance, in
agriculture, the average annual production loss rises from 34 billion USD today to 40 billion USD in the
Future 2 scenario.

In total, the production loss today amounts to over 40 bn USD which corresponds to 0.2% of the total Chi-
yS&aS LINRPRAzOGAZ2Y 6HHQcny o0y !'{50®d Ly GKS Cdzidz2NB H 2
total Chinese production.

Today Future 1 Future 2

e _ = _ i - e

forestry 5 g 12
mining 56 102 mn
manufacturing l 3210 | 5'656 | 5285
service ‘ 3735 ‘ 5979 ’ 6453
utility 102 159 205

0 10'000 20'000 30000 40'000 50000 0 10'000 20000 30'000 40'000 50'000 [4] 10'000 20'000 30'000 40'000 50'000
Average Annual Productien Loss [Mio. USD]

Hazard River Flood - Tropical Cyclone

Figure33: Direct production losses in Chifa all scenarios, sectors and hazards that were analyzed

20 Net-zero and carbon neutrality are not the same. For example, carbon neutrality allows for offsetting emissions instead
of reducing them.
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¢CH1Ay3 | Ot2aSNIt221 G 2yS 2F [/ KAYylFIQa ONRGAOKE as
security of supply, the pharmaceutical industry, the direct damages (annual averages) from river flood

and tropical cyclones affecting pharmaceutical production sites increase rapidly between the situation
G¢2RI&¢ YR GKS (g2 OfAYIFGS &0 SugbrouhdZZ@higheycord-2 G K F dzi
pared to today. This direct production losdl likelyalso be felt in Switzerland given the dependence of

the Swiss pharmaceutical industry on China.

Indirect Impacts due to direct impacts in China
Next, we assess the indirect impacts, namelyitttérect averagennual production losses that Swiss in-
dustries face due to the direct impacts in China.

Figure34illustratesthe ten Swiss industrigbat experience théiighestindirect average annugroduction

lossescaused bysupply chain impactsesultingfrom climate hazardé China. In absolute terms, the phar-

YI OSdzi A0t &aSOG2N) ¥ 0Sa (KS KAIKSadG fz2aasSasz ylYSte
alrtS GNIRS¢ Oo6mMdm arAz2d ! {50 FYR aYlydzFl Qidz2NAy3 2F O
In relative terms, which sets the losses in relation to the total output of the respective Swiss industry,

the loss forthe sector impacted the mostt Y I y dzF I Ol dzNAy 3 2F GSEGAf S&ZT 6SI N
dzO (i léss thai®.01%of their annual production. Whereas this might not seem like a high impact, it is
important to note that these are annual average values and that extreme events can lead to significantly

higher impacts in a specific year which will be highligitbek.

In the future scenarios, the ten most affected Swiss industries remain almost unchanged. However, all the
industries face increased losses. For exampleirttieectaverage annual production lossiesthe pharma-
ceutical industryriseto USD 3.Mio. (Future 1) or 3.8Mio. USD (Future 2). The relative loss in the textile
industry rises to 0.01% (Future 1) and 0.011% (Future 2).

Totalindirect average annuadroduction losssacross all industries rangeom 15 Mio. USD today to 19
Mio. in a scenario with severe climate change, which corresponds to a loss of slightly over 0.001% of Swiss
total production output.
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Figure34: Absolute and relativendirect averagennual production losses in Swiss sectors due to supply chain impacts

Analysing the causes of the production losses in more detail reveals that for both the Swiss pharmaceutical
industry and the textile industry the losses are caused to almost two thirds by tropitahegand to one

third by river floods hitting the Chinese agricultural sector. This could indicate that important agricultural
ingredients required in the production of pharmaceutical products that Switzerland either produces itself
or imports from other ountries such as China are lost. When looking at the Chinese pharmaceutical indus-
try and its impact on the pharmaceutical industry in Switzerland, the actual production losses (< 0.05 Mio.
USD in each scenario) might seem comparatively small; howevendtease over time is comparable to

the direct production losses in China.
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