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Glossary 
Term Description 

Bayesian Optimisation Bayesian Optimization is a probabilistic model-based approach for optimiz-
ing functions. 

Climate hazards Climate hazards are weather- or climate-related physical events that have 
the potential to cause harm to people, ecosystems, infrastructure, or econo-
mies. 

CLIMADA modelling 
chain 

¢ƘŜ ǇǊƻƧŜŎǘΩǎ ǎǇŜŎƛŦƛŎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ /[La!5! ǇƭŀǘŦƻǊƳΦ Lǘ ƳŀƪŜǎ ǳǎŜ 
ƻŦ /[La!5!Ωǎ ƳƻŘǳƭŜǎ ŦƻǊ ŘƛǊŜŎǘ ŀƴŘ ƛƴŘƛǊŜŎǘ ƛƳǇŀŎǘ ŎŀƭŎǳƭŀǘƛƻƴΦ ¢ƘŜ Ƴŀƛƴ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ƻŦ ǘƘŜ ƳƻŘŜƭƭƛƴƎ ŎƘŀƛƴ ŎƻƴŎŜǊƴ /[La!5!Ωǎ ŜȄǇƻǎǳǊŜ ƳƻŘǳƭŜ 
and impact function module as well as a method for better calibration of di-
rect impacts. 

Domestic Products DƻƻŘǎ ǇǊƻŘǳŎŜŘ ǿƛǘƘƛƴ ŀ ŎƻǳƴǘǊȅΩǎ ōƻǊŘŜǊǎ 

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

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

Multi-Regional Input 

Output Tables (MRIOT) 

The MRIO (Multi-Regional Input-Output) tables provide a comprehensive 

view of economic interactions between different regions or countries. 

Impact Adverse tangible effects of climate change on human economic systems. 

(Direct) Impact Adverse tangible effects of weather and climate-related 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 cli-
mate stressors (such as wind, flood) and the resulting impact on an eco-
nomic system. 

Input Components, raw materials, or resources required to produce goods or ser-
vices. 

Production Chain A series of interconnected steps and processes through which components, 
raw materials or resources are transformed to finished products. 

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

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

Representative Concen-
tration Pathways 

Scenarios that describe different greenhouse gas concentration trajectories 
and their potential impacts on the climate system, used for climate model-
ling and research. 

Return Period A return period is the estimated interval of time between occurrences of a 
specific event, such as a flood or tropical cyclones, indicating the average fre-
quency 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 consistently 
available to meet societal needs. 

Shock Simulation of weather and climate-related extreme events and disturbance 

that disrupt normal operations, causing sudden changes in economic condi-

tions. 

Tipping Points Critical thresholds in climate systems, beyond which a small change can lead 

ǘƻ ŀ ŘǊŀƳŀǘƛŎ ŀƴŘ ǇƻǘŜƴǘƛŀƭƭȅ ƛǊǊŜǾŜǊǎƛōƭŜ ǎƘƛŦǘ ƛƴ ǘƘŜ ǎȅǎǘŜƳΩǎ ǎǘŀǘŜ ƻǊ behav-

ior. 

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

Value added Increase in value of a product or service at each stage of its production, cal-
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 harm 
from exposure to shock or hazards (used synonymously). 
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1 Executive Summary 
Climate change affects Switzerland not only directly, but also indirectly through its extensive international 

economic networks. As a highly globalized economy with limited domestic resources, Switzerland relies 

heavily on imports for essential goods, including 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 project commissioned, as part of the National Cen-

tre for Climate Services (NCCS) LƳǇŀŎǘǎ ǇǊƻƎǊŀƳƳŜ ƻƴ άDecision Support for Dealing with Climate Change 

in Switzerland: a cross-sectoral approach (NCCS-LƳǇŀŎǘǎύέ, which quantifies how climate hazards abroad 

affect the Swiss economy through disrupted supply chains and reduced demand in international sales 

markets (NCCS Global Impacts Website). The project delivers risk insights and 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 state-of-the-art impact modelling and input-output analysis, we assess current impacts and project 

future climate risks (river flood, tropical cyclones, european windstorms, agricultural hazards and sea level 

rise) up to 2060 under different climate scenarios. We employ an economic indicator-based 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 impacts, additional economic effects besides production losses 

along the value chain, and broader socio-economic dynamics. As climate risks are becoming more fre-

quent, more intense, and increasingly concurrent across regions, this narrow scope likely underestimates 

systemic and cascading impacts on Swiss industries, supply chains, and long-term competitiveness. 

 

1.1 Key Findings 
{ǿƛǘȊŜǊƭŀƴŘΩǎ ŜŎƻƴƻƳȅ ƛǎ ŀƭǊŜŀŘȅ ŜȄǇŜǊƛŜƴŎƛƴƎ ƳŜŀǎǳǊŀōƭŜ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ŦǊƻƳ ŀōǊƻŀŘΣ ŀ ǘǊŜƴŘ ǎŜǘ ǘƻ 

intensify as climate change progresses. Our 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 triple for certain sectors by 2060. While average annual losses at the industry 

level may appear modest and are typically below 0.1% of sectoral output, the effects on individual compa-

nies can be substantial. 

Economic impacts vary depending on the climate hazard and the ŎƻǳƴǘǊȅΩǎ economic importance for Swit-

zerland. Climate hazards abroad reduce the availability of inputs for Swiss industries, with annual average 

losses ranging from 90 Mio. CHF today to over 200 Mio. CHF in future severe climate scenarios. Reduced 

demand from climate-affected countries leads to slightly higher losses, reaching 250 Mio. CHF annually in 

worst-case scenarios. Manufacturing, wholesale trade, pharmaceuticals, and financial services face the 

highest absolute losses, while textiles and chemicals experience the greatest impacts relative to their an-

nual output 

Countries in Europe, North America, East Asia, and South Asia pose moderate to high risk for Switzerland, 

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 climate-related economic risks, with Germany and 

France leading due to their economic significance and vulnerability to river flooding. Floods in these coun-

tries cause the highest production losses in Switzerland, highlighting their critical roles as key suppliers 

and sales markets for Swiss goods and services. Additionally, China plays a critical role in the stability of 

Swiss supply chains and sales markets. This country is significantly affected by tropical cyclones that in-

creasingly disrupt trade flows and production. These impacts are expected to intensify even under 

https://www.nccs.admin.ch/nccs/en/home/climate-change-and-impacts/nccs-impacts/global-impacts.html
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moderate climate scenarios. !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ /ƘƛƴŀΩǎ ƛƴŎǊŜŀǎƛƴƎ ŜƳǇƘŀǎƛǎ ƻƴ ŎƭƛƳŀǘŜ ŀŘŀǇǘŀǘƛƻƴ ŎƻǳƭŘ 

ƘŜƭǇ ƳƛǘƛƎŀǘŜ ŦǳǘǳǊŜ ŘƛǎǊǳǇǘƛƻƴǎ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ ǊŜǎƛƭƛŜƴŎŜ ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎΦ 

Among the here analysed climate-related risks, river flooding currently has the most severe impacts. It 

accounts for the highest economic losses both now and in future scenarios with their intensity and fre-

quency projected to increase, particularly across Europe. For example, under severe climate scenarios, 

river floods in Germany alone could lead to extreme event losses of up to 2.4 billion CHF in a single year, 

ŀŦŦŜŎǘƛƴƎ лΦн҈ ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǘƻǘŀƭ ǇǊƻŘǳŎǘƛƻƴ ǾŀƭǳŜΦ In contrast to river floods, indirect impacts from 

tropical cyclones and European winter storms are expected to remain relatively stable over time. 

In terms of sea-level rise risk and flooding caused by tropical cyclones, Switzerland faces increasing indi-

rect production losses largely due to its dependence on supply chains from countries with coastlines 

worldwide. Key trading partners such as China, Italy, and the UK are particularly exposed to these risks, 

whereas many other partners face below average impactsΦ ²ƛǘƘƛƴ {ǿƛǘȊŜǊƭŀƴŘΩǎ ŜŎƻƴƻƳȅΣ ǘƘŜ ƳŀƴǳŦŀŎπ

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-

level ǊƛǎŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ƛƴǘƻ {ǿƛǘȊŜǊƭŀƴŘΩǎ ŦǳǘǳǊŜ ŜŎƻƴƻƳƛŎ ŀƴŘ ǎǳǇǇƭȅ ŎƘŀƛƴ ǊŜǎƛƭƛŜƴŎŜ ǎǘǊŀǘŜƎƛŜǎΦ 

Domestic and international droughts, along with extreme weather events, are making it increasingly diffi-

Ŏǳƭǘ ǘƻ ŜƴǎǳǊŜ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅΣ ŜǎǇŜŎƛŀƭƭȅ regarding pharmaceutical and agricultural in-

puts. Given that Switzerland has limited agricultural land per capita and imports more food by value than 

ƛǘ ŜȄǇƻǊǘǎΣ ŎƭƛƳŀǘŜ ƘŀȊŀǊŘǎ ƛƴ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ŎƻǳƭŘ ŦǳǊǘƘŜǊ ƧŜƻǇŀǊŘƛȊŜ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦƻƻŘ ǎŜŎǳǊƛǘȅΦ Simi-

larly, the pharmaceutical industry, which is central to the Swiss economy, relies heavily on imports. Vul-

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

of essential low-cost medicines. Climate-related hazards are likely to exacerbate these risks, with Ger-

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

Critical raw materials (CRMs), which are 34 materials, including lithium, cobalt and rare earth elements 

(EU list of Critical Raw Materials 2023), 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 exacerbate existing chal-

ƭŜƴƎŜǎ ƛƴ ǎŜŎǳǊƛƴƎ /waǎΦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǊŜǎǇƻƴǎŜ ǎǘǊŀǘŜƎȅ ŦƻŎǳǎŜǎ ƻƴ ƛƳǇǊƻǾŜŘ Ǌƛǎƪ ƳƻƴƛǘƻǊƛƴƎΣ ǎǘǊƻƴƎŜǊ 

international cooperation sustainable 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 affect vulnerable (e.g. lower-in-

come) Swiss households, reducing their resilience and increasing vulnerability. Low income Swiss house-

holds can be and are also more likely to be exposed to higher climate risk (e.g. urban heat) and have 

fewer resources to recover from climate shocks. Disaster recovery funding tends to favor wealthier com-

munities due to property-based 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 reduced access to essential medicines, further threatening social justice and deepening existing 

inequalities. 

 

1.2 Recommendations 
Swiss businesses must take proactive steps to build resilience against climate-related supply chain disrup-

tions. Companies should conduct regular climate risk assessments of their key suppliers and customers, 

focusing on specific production locations rather than relying on country-level assessments only. To reduce 

vulnerabilities, businesses should diversify their supply chains, decreasing dependencies on high-risk re-

gions where possible. Furthermore, companies should actively engage with their suppliers to understand 

and support their climate adaptation strategies. 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 raw materials (CRM). This includes promoting domestic production ca-

pacity for essential goods where feasible, such as urban agriculture and pharmaceutical components, and 

enhancing food system resilience through international partnerships, sustainable import strategies, and 

robust emergency preparedness. Finally, the management of CRMs can be enhanced by investing in circu-

lar economy solutions (including recycling, reuse, and the substitution of critical inputs) as well as by di-

versifying the countries from which these materials are imported. 

Switzerland should strengthen their engagement to support international climate adaptation efforts in 

key trading partner countries, especially emerging economies in Asia, recognizing that their resilience di-

rectly benefits Swiss economic security. This can be achieved by supporting climate adaptation financing 

through development cooperation or green investments, engaging multilaterally to strengthen interna-

tional rules on climate-resilient trade, critical supply chains, and disaster response, and investing in cli-

mate-resilient infrastructure abroad, particularly in partner ports, logistics hubs, and coastal production 

zones. 

To mitigate potential social inequalities within Switzerland exacerbated by indirect climate impacts, Swit-

zerland should implement targeted social policy measures. This could include designing social safety nets 

that account for climate-induced 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, healthcare, and essential medicines through targeted subsidies or public provision. 

Overall, the timely identification of emerging risks is essential for managing complex, globalized climate 

impacts. Switzerland can benefit from establishing a cross-sectoral climate risk assessment to monitor 

global impacts and assess their spillover effects on Swiss supply chains and markets. The use of climate 

scenario analysis is crucial to inform long-term policy and investment decisions. In addition, climate risks 

should be effectively integrated into country-level stress tests and national economic planning, as well as 

corporate climate-related financial disclosures according to the Swiss ordinance on climate disclosures 

(articles 964a-964c of the Swiss Code of Obligations and other European regulations (EU Taxonomy and 

Corporate Sustainability Reporting Directive (CSRD)). 

 

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 of selected acute physical climate hazards, excluding chronic impacts. Second-order economic ef-

fects and impacts related to migration, financial instability, or changes in development cooperation are 

also not considered. Uncertainties arise from static input-output model assumptions, limited supplier sub-

stitution, the exclusion of socio-economic developments, and approximations in the geographic and sec-

toral exposure data. Overall, due to the limitations of the modelling approach, the results should be re-

garded as illustrating potential impacts but not be taken at face value.  The 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 

insights at 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 overlooks potential 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 supply chain diversifi-

cation, may prove insufficient. Although the model accounts for anticipated shifts in the recurrence of 
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extreme events, the indirect and long-term 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 assessment and accounting for so-

cio-economic developments, and moving towards a dynamic input-output model setup. Future extensions 

could integrate multi-hazard modelling, dynamic socio-economic projections, and cross-sectoral interde-

pendencies to provide a more comprehensive assessment of systemic climate risk. Additionally, the im-

pact of climate change on Switzerland's financial sector could present an interesting avenue for analysis. 

To summarize, the global nature of climate change means that Switzerland cannot isolate itself 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 adaptation would ideally extend beyond direct impacts within Switzerland to effectively manage 

cross-border climate risks.  
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2 Report Structure 
The introduction (Chapter 3) explores 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 change influences 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, and broader issues like security, migration, and development cooperation are affected. 

Lǘ ƻǳǘƭƛƴŜǎ ǘƘŜ Ǝƭƻōŀƭ ƛƳǇŀŎǘǎ ǇǊƻƧŜŎǘΩǎ ǎŎƻǇŜΣ ōǊŜŀƪƛƴƎ Řƻǿƴ ǘƘŜ ǎǘǳŘȅ ƛƴǘƻ ŘƛǎǘƛƴŎǘ ƳƻŘǳƭŜǎΦ ¢ƘŜǎŜ ƛƴπ

clude the impacts on internationally entwined production chains, Switzerland'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. 

Section 4 describes the methodological approach. It details the direct impact calculation with CLIMADA, 

covering exposures, impact functions, scenarios, and calibration. CLIMADA is a free and open-source soft-

ware framework for climate risk assessment and adaptation option appraisal. The section also examines 

indirect impacts through input-output analysis and introduces the Economic Impact Indicator and the 

methodological approach to sea-level rise, while addressing uncertainties and limitations. 

Section 5 provides insights into the analysis of the impacts of global climate change on Switzerland based 

on the methodological chain introduced in Section 4, examining climate impacts on production chains, 

sales markets, sea-level 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: Appendix A outlines 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 functions, and input-output analysis. 
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3 Introduction 
This report was compiled as part of the project "Impacts of global climate change on Switzerland". The 

project is embedded in the programme ά5ŜŎƛǎƛƻƴ-making basis for dealing with climate change in Switzer-

land: Information on cross-sectoral topicsέ (NCCS-Impacts) of the National Centre for Climate Services 

(NCCS).  In the following, we present approaches and findings on how the Swiss production chains and 

sales markets may be impacted by extreme weather and climate-related events today and in the future. 

3.1 The Global Impacts of Climate Change 
Climate change has diverse global physical impacts such as increasing temperatures, changing precip-

itation patterns, rising sea levels, and more frequent and stronger extreme events, such as drought, 

wildfire, tropical cyclones and typhoons and windstorms. Furthermore, there is a risk of abrupt, non-

reversible changes due to tipping points with far-reaching, global consequences (Lenton, et al., 2023). 

All these hazards impact natural resources, infrastructure, livelihoods, economic activities as well as 

human, animal and ecosystem health (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 weather-related events may cause significant infrastructure damage and disrupt sup-

ply chains and economic activity, leading to substantial financial losses (Sun, Zhu, & Wang, 2024). Agricul-

ture is particularly vulnerable, as changing weather patterns and rising temperatures can reduce produc-

tivity, crop yields, and quality. In addition, extreme weather events can devastate entire harvests, 

threaten food security and drive-up prices (OECD, 2023). While developing countries are 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 as heatwaves, summer droughts, frost days and extreme precipitation (INFRAS, 

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 dengue fever (World Health 

Organization, 2024). Rising sea levels and increased flooding threaten coastal capital stocks - including in-

frastructure and facilities ς and undermine the economic activities of multiple sectors that depend on 

these assets, necessitating significant investment in adaptation measures (United Nations, 2023). The 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 investments; however, 

these costs are likely to be far lower than the economic costs of inaction (Benayad, et al., 2025). Further-

more, these investments also offer economic opportunities. The transition to a low-carbon economy can 

drive innovation and create jobs in renewable energy and energy efficiency sectors. (IRENA, 2023). How-

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 impacts (IPCC, 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 indirect impacts has gained increasing attention especially in countries 

that are less vulnerable to direct impacts and highly dependent on supply chains. The relevance of indirect 

impacts has, for example, been examined in Germany (Peter, et al., 2020) , the Netherlands (Vonk et al., 

2015), and the UK (Challinor et al., 2016).  
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The Sixth Assessment Report (AR6) of the Intergovernmental Panel on Climate Change (IPCC, 2022) identi-

fies ŦƻǳǊ ƳŀƧƻǊ άƎƭƻōŀƭ Ǌƛǎƪ ǇŀǘƘǿŀȅǎέ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǘƘŜ global economy is indirectly affected by climate 

change, namely ecosystems (e.g., through shifts in fish 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 include disruptions in the supply of certain food products, inter-

rupted supply chains due to floods, increasing productivity losses caused by heatwaves or vector-borne 

diseases such as malaria, and challenges faced by ports due to sea-level rise. 

Similarly, in a report from 2017, the European Environment Agency (EEA) identifies six pathways through 

which climate change indirectly affects Europe (see Figure 1). The EEA highlights that global price volatili-

ties and impacts on transportation networks are especially relevant. Furthermore, EEA notes that small, 

open countries like Switzerland face the highest risks from impacts on the trade of non-agricultural com-

modities, which, for example, threaten the supply of raw materials.  

 

Figure 1: Impact pathways according to EEA (2017) 

 

3.2 Impacts of Global Climate Change on the Swiss Economy 

Direct Impacts 
The climate in Switzerland has changed over recent decades, with noticeable impacts on both humans and 

the environment, which are expected to become more pronounced as the climate continues to change. 

Switzerland actively pursues policies to reduce greenhouse gas emissions to limit global temperature rise 

and mitigate the most dangerous effects 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 adaptability to climate change impacts 

(Köllner, et al., 2017).  

Indirect Impacts 
In addition to the effects within Switzerland, climate change abroad also impacts Switzerland. In a report 

published by the Swiss Federal Office for the Environment (FOEN) on climate-related risks and opportuni-

ties, (INFRAS, 2025) describe such climate-related risks stemming from impacts abroad. The study empha-

sizes that these climate risks are systemic risks, with impacts potentially propagating 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, spanning sectors such as energy and food supply, underscore the potential far-reaching conse-

quences of climate-related disruptions abroad. The study suggests that these impacts abroad may outweigh 

domestic effects, influencing economic sectors such as agriculture, energy supply, and financial services.  

These findings correspond with early research by Schwank et al.  (2007), who concluded that the interna-

tional impacts of climate change are likely to be at least as strong as the direct impacts within Switzerland. 

More specifically, they estimated that up to 3% of Swiss exports might be at risk. Given the high relevance 

of these international impacts, (INFRAS, 2025) emphasized that they should be considered in Switzerland's 

adaptation strategies, suggesting it could enhance the country's competitive advantage globally. 

In another study for FOEN, Kohli et al. (2018) identified and qualitatively examined the relevant chan-

nels through which direct and indirect impacts are transmitted to Switzerland. Except for impacts on 

security, migration and development co-operation, these impacts are primarily transmitted via imports 

and exports.  

3.3 Indirect Impacts Relevant to Switzerland 
The following section describes the main impacts on Switzerland due to climate change abroad, as identi-

fied in Kohli et al. (2018). These include effects on economic performance, food supply, energy supply, 

financial services, as well as security, migration and development co-operation. 

Impact on economic performance 

A countryΩǎ economic performance is affected by climate change through impacts on both imports and 

exports. Imports, for example, can be disrupted by extreme events that damage production facilities in 

supplier countries or cause interruption in international transport routes. In addition, higher tempera-

tures reduce the productivity of workers across suppliers. For Switzerland, this leads to delivery delays, 

higher procurement costs and thus to productivity losses. Furthermore, the availability, quality, and prices 

of imported goods may be adversely affected.  

Exports are affected due to changes in the international demand for Swiss goods and services. Specifically, 

climate change can ǿŜŀƪŜƴ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ƛƴ {ǿƛǘȊŜǊƭŀƴŘΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎŀƭŜǎ ƳŀǊƪŜǘǎ όŜǎǇŜŎƛŀƭƭȅ ƛƴ 

developing countries) thereby reducing purchasing power and lowering demand for Swiss goods. Addi-

tionally, the structure of demand may shift, with, for example, increasing demand for goods and services 

required for climate adaptation. This could represent an opportunity for the Swiss export industry, such as 

increased demand for insurance or goods for flood protection. 

Overall, vulnerability depends on the type of company, its specific supply chain, and the substitutability of 

the imported intermediate or final goods. Companies that import from or export to vulnerable countries 

face the highest risks. 

Impact on food supply 

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 precipitation and temperature, that alter cultivation conditions all over the world. 

Therefore, crop losses are to be expected as well as a decreased productivity of agricultural output, work-

ers and livestock. Food products imported from vulnerable 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 delivery delays, transport in-

terruptions as well as higher prices and reduced quality.  Thus, eƴǎǳǊƛƴƎ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅ 

becomes more challenging due to climate change1. This is highlighted by Ritzel & von Ow (2023) who 

 
1 While climate change is a relevant driver of challenges to SwitzerlandΩs security 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 frictions, armed conflicts, and 

elevated energy prices influencing supply risks. 
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identify increasing droughts - domestically and internationally - ŀǎ ŀ ƪŜȅ ŎƘŀƭƭŜƴƎŜ ŦƻǊ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǳǇǇƭȅ 

security, along with the threat that extreme weather poses to the availability of essential agricultural in-

puts like seeds and fertilizers. 

Impact on energy supply 

Switzerland relies heavily on imports to meet its energy needs. Specifically, around three quarters of its 

required energy (oil, gas, coal, nuclear fuel elements as well as electricity in winter) are imported with a 

substantial amount stemming from countries vulnerable to climate change. Extreme events can damage 

extraction and mining sites, refineries or transport routes, thereby disrupting the supply of fossil fuels 

which in turn can lead to higher prices as well as supply shortages. Additionally, as the Swiss power grid is 

strongly interlinked with European grids, local blackouts might occur if hazards interrupt the power supply 

abroad. 

Impact on financial services 

The financial sector is of high relevance for Switzerland and deeply interconnected on an international 

level. For instance, around half of the assets managed within Switzerland originate from abroad. Physical 

damages outside the country are caused by climate change, but also transition risks. For example, devalu-

ation of fossil fuel-related assets due to stricter climate policies or carbon pricing transmitted to the Swiss 

financial sector by reducing returns or increasing the risk of default on loans. More frequent extreme 

events affect the insurance industry by increasing both the demand for insurance products and the associ-

ated risks. The high relevance of climate change for Swiss financial services is also illustrated by the fact 

that the biggest banks and insurers are required to report on their climate risks since 2022  (FINMA, 

2021).  

Impact on security, migration and development co-operation 

Climate change can worsen people's living conditions and thus contribute to higher migration. At present, 

climate-related migration typically occurs within national borders (Swiss Agency for Development and 

Cooperation (SDC), 2024) and does therefore not yet have a significant impact on migration to Switzer-

land. However, with progressing climate change, migration is expected to rise substantially (Swiss Agency 

for Development and Cooperation (SDC), 2024). This 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, the 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 might increase the potential for conflicts and impact the overall security in those 

countries.  Consequently, the economic and political cooperation between Switzerland and an affected 

country could become more challenging. Additionally, the demand or need for Swiss development coop-

eration, diplomatic support or humanitarian aid is likely to increase.  

Conclusion 
/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀŦŦŜŎǘǎ {ǿƛǘȊŜǊƭŀƴŘΩǎ ŜŎƻƴƻƳȅ ǘƘǊƻǳƎƘ ŘƛǎǊǳǇǘƛƻƴǎ ƛƴ Ǝƭƻōŀƭ ǎǳǇǇƭȅ ŎƘŀƛƴǎΣ reduced inter-

national demand, and increased costs in critical sectors such as food, energy, and financial services. The 

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

companies linked to vulnerable countries. Additionally, climate-related instability abroad may increase 

demand for Swiss humanitarian and development cooperation, while also affecting national security and 

diplomatic relations. 5ǳŜ ǘƻ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǘǊƻƴƎ ŘŜǇŜƴŘŜƴŎȅ ƻƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǘǊŀŘŜΣ ǘƘŜǎŜ ƛƴŘƛǊŜŎǘ ƛƳπ

pacts are highly relevant and might be even more pronounced than the direct impacts felt in Switzerland. 

As highlighted in the Global Risks Report 2025 (World Economic Forum, 2025) experts from business, gov-

ernment, and academia consider climate-related 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 10-year horizon. 

3.4 Scope of Global Impacts Project  
The άDƭƻōŀƭ LƳǇŀŎǘǎέ project of NCCS-Impacts aims to analyse the adverse impacts of global climate 

ŎƘŀƴƎŜ ƻƴ {ǿƛǘȊŜǊƭŀƴŘΩǎ ŜŎƻƴƻƳƛŎ ǇŜǊŦƻǊƳŀƴŎŜΣ ŦƻƻŘΣ ŀƴŘ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭ ǎǳǇǇƭȅ ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ-related 

disruptions in production chains and international sales markets. 

The project envisions the following main 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 looks to provide research on different aspects related to Swiss production 

chains, including supply chains and sales markets.   

Impact Channels in Scope 
There are numerous channels through which climate change affects Switzerland. This project focuses spe-

cifically on economic impacts transmitted from abroad to the country via supply chains (upstream) and 

sales markets (downstream). Figure 2 highlights the aspects considered in this analysis (marked in green). 

With the exception of sea-level rise, the focus is on acute climate hazards. In terms of the implications on 

supply chains and sales markets, the emphasis is on production losses due to these physical risks/hazards. 

Regarding the impacts transmitted to Switzerland, we are analyzing production losses caused by a de-

crease in supplied goods and services from abroad, as well as by a reduction in demand from foreign mar-

kets. 

 

Figure 2 Impact channels of climate change on supply chains and sales markets. 

More specifically we look at (see Figure 3 below): 

¶ Impacts transmitted through supply chains: Climate 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 industriesτespecially those with fewer alterna-

tivesτto procure essential inputs resulting in indirect production losses. The project also analyzes 

challenges related to securing the supply of certain critical goods. 
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¶ Impacts transmitted through sales markets: At the same time, climate-related 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 indirect production losses for 

Swiss industries caused by decreased sales2. 

Consequently, Swiss industries suffer indirect production losses, both due to difficulties in obtaining nec-

essary inputs (e.g., if a company is unable to procure essential inputs from supplier in a region hit by a 

tropical cyclone) and reduced sales in global markets (e.g., if a foreign company, hit by a tropical cyclone, 

reduces its purchases from a Swiss company due to a decline in its own production capacity). The results 

will be discussed in Section 5. 

 

Figure 3: Impact channels of supply chain and sales market impacts 

Below, we outline the research questions addressed in the four objectives and corresponding key ques-

tions and research questions of our examination on the impacts of climate change on Switzerland. 

 Climate Impacts on Swiss Internationally Entwined Production Chains 
Objective: Examine how global climate impacts from acute hazards are affecting and will affect Switzer-

land's internationally entwined production chains up to 2060. 

Key Question: How does global climate change impact Switzerland's internationally entwined production 

chains today and in the future? 

Research Questions: 

¶ Which Swiss supply and production chains are vulnerable to global climate change impacts 

abroad? 

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

¶ How do indirect impacts and associated opportunities and risks differ by sectors, industries, and 

groups of countries? 

¶ 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 alternative markets. This 

substitution effect is not accounted for in the model applied in this study. However, given the likely difficulty of rapidly switching to new 

markets, production losses are expected to prevail at least in the short term. 
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LƳǇŀŎǘǎ ƻŦ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ƻƴ {ǿƛǘȊŜǊƭŀƴŘΩǎ LƴǘŜǊƴŀǘƛƻƴŀƭ {ŀƭŜǎ aŀǊƪŜǘǎ 
Objective: Examine how global climate impacts from acute hazards are affecting and will affect Switzer-

land's sales markets up to 2060. 

Key Question: Iƻǿ ŘƻŜǎ Ǝƭƻōŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƳǇŀŎǘ {ǿƛǘȊŜǊƭŀƴŘΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎŀƭŜǎ ƳŀǊƪŜǘǎΚ 

Research Questions: 

¶ Which important international sales markets for Switzerland are directly or indirectly affected by 

climate change? 

¶ How can impact chains of global climate change on international sales markets related to the 

Swiss economy be described? 

¶ 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 Economy and Switzerland 
Objective: Analyze how rising sea levels could affect the global economy and indirectly impact Switzerland 

up to 2060. 

Key Question: What is the impact of rising sea levels on the global economy and the timeline for these 

effects? 

Research Questions: 

¶ Is there a long-ǘŜǊƳ ŜŦŦŜŎǘ ƻƴ ǘƘŜ Ǝƭƻōŀƭ ŜŎƻƴƻƳȅΩǎ ǇŜǊŦƻǊƳŀƴŎŜΚ 

¶ Iƻǿ ŀǊŜ {ǿƛǘȊŜǊƭŀƴŘΩǎ ƪŜȅ ǘǊŀŘƛƴƎ ǇŀǊǘƴŜǊǎ ŀŦŦŜŎǘŜŘΚ 

¶ What global shifts in production and sales are expected? 

Interdependencies between Security of Supply to Switzerland and 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 Question: How is the security of supply (quantity/quality) for food, pharmaceutical products and raw 

materials interlinked with global climate change up to 2060? 

Research Questions: 

¶ What long-ǘŜǊƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƳǇŀŎǘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ŀŦŦŜŎǘ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎ ƻŦ 

food, pharmaceutical products, and raw materials? 

¶ 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 following climate variables and data (see Appendix B Section 9.16): 

¶ Tropical Cyclones / Typhoons 

¶ European Winter storms 

¶ River Floods 

¶ Agricultural Hazards (Relative Crop Yield)3 

¶ Sea-Level Rise 

In the main assessment of supply chain and sales market impacts (see Sections 5.2, 5.3 and 5.4), tropical 

cyclones/typhoons, European winter storms, and river floods are considered. Sea level rise is analyzed 

separately in Section 5.5, as its modelling approach differs from that of the other hazards and therefore 

 
3 Agricultural hazard includes the impacts of precipitation, temperature and irrigation on crop yield. The metric 
analysed ƛǎ άwŜƭŀǘƛǾŜ /ǊƻǇ ¸ƛŜƭŘέ. 
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cannot be assessed in combination. The same applies to agricultural hazards, which are examined sepa-

rately in Section 5.7. 

The project covers the economic productivity and productivity losses arising from the supply and sales 

market impacts of the following overarching main sectors: 

¶ Manufacturing 

¶ Service 

¶ Forestry 

¶ Agriculture 

¶ Utilities 

¶ Mining 

Subsectors are mapped to the main sectors based on the multi-regional input-output (MRIO) table (MRIO 

table, discussed in Section 4.4 and sub-sectors are mentioned in Appendix B, Section 9.5) of the World In-

put-Output Database WIOD (Timmer, Dietzenbacher, Los, Stehrer, & de Vries, 2015) , which in turn uses 

the International Standard Industrial Classification (ISIC) Revision 4 (United Nations, 2008), as outlined in 

Table 1. We also outline the focus sectors to better understand the specific impacts of the Raw Materials 

and Pharmaceutical and Food Sectors. 

 How these sectors are represented in the modelling chain is outlined below in Section 4 Methodological 

Approach.  

Table 1: Main sectors, focus sectors, and subsectors. 

Main sector Corresponding WIOD-(sub)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 

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

¶ Manufacture of paper and paper products 

¶ Printing and reproduction of recorded media 

¶ Manufacture of coke and refined petroleum products  

¶ Manufacture of chemicals and chemical products 

¶ Manufacture of basic pharmaceutical products and pharmaceutical preparations 

¶ Manufacture of rubber and plastic products 

¶ Manufacture of other non-metallic mineral products 

¶ Manufacture of basic metals 

¶ Manufacture of fabricated metal products, except machinery and equipment 

¶ Manufacture of computer, electronic and optical products 

¶ Manufacture of electrical equipment 

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

¶ Manufacture of motor vehicles, trailers and semi-trailers 

¶ Manufacture of other transport equipment 

¶ Manufacture of furniture; other manufacturing 

¶ Repair and installation of machinery and equipment 

¶ Construction 

Utilities 
 

¶ Electricity, gas, steam and air conditioning supply 

¶ Water collection, treatment and supply 

¶ Sewerage; waste collection, treatment and disposal activities; materials recovery; remediation activities 
and other waste management services  

Services ¶ Wholesale and retail trade and repair of motor vehicles and motorcycles 

¶ Wholesale trade, except of motor vehicles and motorcycles 

¶ Retail trade, except of motor vehicles and motorcycles 

¶ Land transport and transport via pipelines,  

¶ Water transport 

¶ Air transport 
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¶ Warehousing and support activities for transportation 

¶ Postal and courier activities 

¶ Accommodation and food service activities 

¶ Publishing activities 

¶ Motion picture, video and television program production, sound recording and music publishing activities; 
programming and broadcasting activities 

¶ Telecommunications 

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

¶ Financial service activities, except insurance and pension funding 

¶ Insurance, reinsurance and pension funding, except compulsory social security 

¶ Activities auxiliary to financial services and insurance activities 

¶ Real estate activities 

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

¶ Architectural and engineering activities; technical testing and analysis 

¶ Scientific research and development 

¶ Advertising and market research 

¶ Other professional, scientific and technical activities; veterinary activities 

¶ Administrative and support service activities 

¶ Public administration and defence; compulsory social security 

¶ Education 

¶ Human health and social work activities 

¶ Other service activities 

Focus sectors ¶  

Pharmaceuticals ¶ Manufacture of basic pharmaceutical products and pharmaceutical preparations 
 

Raw Materials o Manufacturing chemicals and chemical products 
o Manufacture of basic metals 
o  

Food ¶ Manufacture of food products, beverages and tobacco products 

 

The model covers 190 countries across the entire world. For the full list of countries, see Table 20. More 

details on how the model takes these countries into account is outlined in Section 4 Methodological Ap-

proach. 

The projectΩǎ temporal scope is constrained by global datasets on hazards that are scientifically robust 
and available publicly as well as within the CLIMADA model framework. Each hazard dataset covers differ-
ent reference and future periods, which are outlined in Table 2. The chosen reference and future periods 
are selected based on availability and alignment with the NCCS-Impacts framework. In the NCCS-Impacts 
framework the future period is 2060 (2045 ς 2074) and the reference period is 1995 (1981 ς 2010). Refer-
ence periods, future periods were chosen for this analysis based on closest possible alignment with the 
NCCS-Impacts framework. 

Climate change enters the modelling chain through its impact on changes in hazard intensities and fre-
quencies. We employed ǘƘŜ Lt//Ωǎ άǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ǇŀǘƘǿŀȅ (RCP) scenarios, as given in Ta-
ble 2. Since socioeconomic development is out of scope of this project, using scenarios that represent the 
physical climate system only is adequate. 

Table 2: Temporal scope and climate change scenarios. 

Hazard Reference period Future period and scenarios 

Tropical cyclones 1980-2020 2060, RCP2.6 and RCP8.5 

River flood 1980-2000 2050-2070, RCP2.6 and RCP8.5 

European windstorms 1980-2010 2070-2100, RCP2.6 and RCP8.5 

Agricultural hazards (relative crop 
yield) 

1971-2001 2045-2060, RCP2.6 and RCP6.0 

 

Because sea-level rise is modelled through tropical cyclone storm surge impacts, the same time periods 

and scenarios as for the tropical cyclone hazard apply.  
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4 Methodological Approach 
¢ƘŜ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŦƻǳƴŘŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ !ǇǇŜƴŘƛȄ ф όάtǊƻƎǊŀƳƳŜ 5ŜǎŎǊƛǇπ

ǘƛƻƴέύ. To avoid redundancy and for the sake of brevity, we do not describe in detail how CLIMADA works 

and do not describe ǘŜǊƳǎ ŎŜƴǘǊŀƭ ǘƻ /[La!5!Ωǎ Ǌƛǎƪ ŦǊŀƳŜǿƻǊƪ ς hazard, exposure, vulnerability ς beyond 

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

outside of CLIMADA to complement the CLIMADA-based perspectives on the research questions. In the fol-

lowing, we limit the discussion to terms and concepts required to understand the modelled results; Appen-

dix B: Technical Documentation contains a more thorough technical documentation. 

 

4.1 Introduction 
The most important methodological framework to ŀƴǎǿŜǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ƛǎ ǘƘŜ /[Lπ

MADA platform. The platform is used for both direct and indirect impact calculation:  

¶ 5ƛǊŜŎǘ ƛƳǇŀŎǘ ŎŀƭŎǳƭŀǘƛƻƴ ǊŜƭƛŜǎ ƻƴ /[La!5!Ωǎ ǘƘǊŜŜ ŎƻǊŜ ƳƻŘǳƭŜǎ ǘƻ ŎƻƳǇǳǘŜ intensities and fre-

quencies of hazards (including scenarios), to geographically map value at risk for each sector 

globally through exposures, and to relate hazard intensities to impact on exposed values via im-

pact functions. LƳǇŀŎǘ ŦǳƴŎǘƛƻƴǎ ŀǊŜ /[La!5!Ωǎ ǿŀȅ ƻŦ ŜƳōŜŘŘƛƴƎ ǘƘŜ ƴƻǘƛƻƴ ƻŦ ǾǳƭƴŜǊŀōƛƭƛǘȅΣ 

which in turn refers to how susceptible to damage an exposed value is. The exposures are the ge-

ographical distribution of the assets of interest and their associated value.   

¶ The calculation of indirect impacts on Switzerland relies on /[La!5!Ωǎ ƳƻŘǳƭŜ for global eco-

nomic input-output analysis. Input-output analysis is a method to model the interdependency 

between sectors of an economy. For this, it uses so-called input-output tables that tabulate all 

transactions between sectors participating in a given economy of ƛƴǘŜǊŜǎǘΦ Lƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŎŀǎŜΣ 

this is the global economy. Input-output tables that represent the global economy are called 

global multi-regional input-output tables, in short global MRIO tables. Most MRIO tables are in 

fact multi-country tables. In CLIMADA, input-output analysis is adapted to allow the user to 

model how direct impacts from natural disasters propagate through the global economy into 

Switzerland. Looking 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 

ǘƘŀǘ άǊŜŀŎƘέ {ǿƛǘȊŜǊƭŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜǎŜ ŜŎƻƴƻƳƛŎ ŘŜǇŜƴŘŜƴŎƛŜǎ ŀǊŜ ŎŀƭƭŜŘ indirect impacts. 

Input-output analysis and MRIOs are described in the following Section 4.4. Direct and indirect impact 

modelling and their related terms are described in more detail in Sections 4.4 and 4.5.  

²ƘŜƴ ǿŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǎǇŜŎƛŦƛŎ ǎŜǘǳǇ ƻŦ /[La!5!Σ ǿŜ ǎǇŜŀƪ ƻŦ ǘƘŜ CLIMADA modelling chain as 

shown in  

 

Figure 4.  

For some aspects of the research questions, we complement the work with methods beyond the CLI-

MADA modelling chain ς to provide supporting context to the modelled results, to address issues that the 

modelling chain cannot answer satisfactorily, or to shed light on potentially interesting case studies. 

One such extension is the relevance assessment, described in Section 4.2, conducted in the first phase of 

the project. The aim of the analysis was to assess which industries in which countries are particularly vul-

nerable to climate change and relevant for the Swiss economy. This was used to prioritize what kind of 

exposure and vulnerability data should be collected.   

To make the results more intuitively comprehensible, we structured them into an economic impact index, 

described in Section 4.6. The impact index transforms the quantitative results into impact scores which 

are grouped into three categories (άƴƻ ƛƳǇŀŎǘέΣ άƳŜŘƛǳƳ ƛƳǇŀŎǘέΣ ŀƴŘ άƘƛƎƘ ƛƳǇŀŎǘέ). 
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To complement the CLIMADA-based approach to model impacts of sea-level rise, we implemented a 
semi-quantitative method to estimate sea-level rise impacts outside of CLIMADA. The method is de-
scribed in Section 4.7. 

 

Figure 4Υ /[La!5! ƳƻŘŜƭƭƛƴƎ ŎƘŀƛƴ όǿƛǘƘƛƴ ōǊƻǿƴ ōƻǊŘŜǊύ ŀǎ ƛǘ ƛǎ ǳǎŜŘ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎΦ ¢ƘŜ ƳƻŘπ
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 multi-regional input-output (MRIO) models with country-specific 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, which industries in which countries are relevant for Swiss industries and at 

the same time particularly vulnerable to climate change. LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜΣ ǘƘŀǘ ǘƘŜ ǊŜƭŜǾŀƴŎŜ ŀǎǎŜǎǎπ

ment does not apply the CLIMADA model, but applies a different methodology. This analysis was per-

formed to further inform the data collection and CLIMADA modeling. 

Swiss supply chains 
Lƴ ƻǊŘŜǊ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ŜŎƻƴƻƳƛŎ ǊŜƭŜǾŀƴŎŜ ƻŦ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ƛƴŘǳǎǘǊƛŜǎ ŦƻǊ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎΣ 

the output induced globally by Swiss final demand is estimated by applying an input-output-analysis 

based on the OECD ICIO and EXIOBASE (for more details about MRIOs see 4.4).  The extent of disruption 

ǘƻ {ǿƛǎǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎ ƛǎ ǎƘŀǇŜŘ ƴƻǘ Ƨǳǎǘ ōȅ ŀ ŎƻǳƴǘǊȅΩǎ ŜȄǇƻǎǳǊŜ ǘƻ ŎƭƛƳŀǘŜ ƘŀȊŀǊŘǎΣ ōǳǘ ŀƭǎƻ ōȅ ƛǘǎ ŀŘŀǇπ

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 (Chen et al. нлмрύΦ 9ŀŎƘ ŎƻǳƴǘǊȅΩǎ 

score is composed of two dimensions of adaptation: vulnerability and readiness. Each dimension of adap-

tation is quantified based on several different indicators. The dimensions can be described as follows: 

¶ Vulnerability ƳŜŀǎǳǊŜǎ ŀ ŎƻǳƴǘǊȅΩǎ ŜȄǇƻǎǳǊŜΣ ǎŜƴǎƛǘƛǾƛǘȅΣ ŀƴŘ ŎŀǇŀŎƛǘȅ ǘƻ ŀŘŀǇǘ ǘƻ ǘƘŜ ƴŜƎŀǘƛǾŜ 

effects of climate change across six sectors which are most impacted by climate change (food, 

water, health, ecosystem services, human habitat, and infrastructure). For example, in the food 

sector, changes in agricultural yield, the dependence on imported food and the prevalence of un-

dernourishment are considered.  

¶ Readiness ƳŜŀǎǳǊŜǎ ŀ ŎƻǳƴǘǊȅΩǎ ŀōƛƭƛǘȅ ǘƻ ƭŜǾŜǊŀƎŜ ƛƴǾŜǎǘƳŜƴǘǎ ŀƴŘ ŎƻƴǾŜǊǘ ǘƘŜƳ ǘƻ ŀŘŀǇǘŀǘƛƻƴ 

actions. It reflects how prepared a nation is to implement adaptation measures based on its eco-

nomic (enabling environment for investment in adaptation), governance (political, regulatory 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 see if this changes the conclusions. 

The approach includes the following calculation steps: 

1. Starting point is Swiss final demand for domestic and imported primary, 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 country-specific ND-GAIN indicators 

Swiss sales markets 
This analysis aims to assess which countries and industries abroad are most likely to cause losses for Swit-

zerland through climate impacts to sales markets. To assess this, the global output generated by further 

processing of Swiss goods and services Swiss is calculated. 

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

1. Starting point is the value added4 of 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 country-specific ND-GAIN indicators 

Steps 1 and 2 show how Swiss goods and services are used abroad ς both directly through direct exports 

and indirectly through further processing ς ǘƻ ƛŘŜƴǘƛŦȅ {ǿƛǘȊŜǊƭŀƴŘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎŀƭŜǎ 

markets. Step 3 then assesses whether these key markets 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 

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

¶ /ƻƳōƛƴŜǎ ƘƛǎǘƻǊƛŎ ŜǾŜƴǘǎ ǿƛǘƘ ǎǘŀǘƛǎǘƛŎŀƭ ǎƛƳǳƭŀǘƛƻƴǎ ǘƻ ŎǊŜŀǘŜ ƭƻƴƎ ǎȅƴǘƘŜǘƛŎ άŜǾŜƴǘ ǎŜǘǎέ όϤснп 

years of storms per scenario). 

¶ Wind fields are calculated using a standard parametric wind model (Holland, 2008) at ~4 km reso-

lution. 

River Flood 

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

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

tion. 

¶ Floods are climate-driven, ensuring realistic correlations across countries (e.g., regional flood 

years). 

 

 
4 Value added means the extra economic value that a company or industry creates ς the contribution to the final value of a product or service 

after subtracting the costs of inputs (such as raw materials or intermediate goods). By contrast, άoutputέ or άproduction valueέ refers to the 

total value of all goods and services produced, without subtracting input costs. In the following analyses (Chapter 5), we measure impacts in 

terms of production losses, which are closely related to value added. 
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Agricultural hazards (Relative Crop Yield) 

¶ Based on global crop yield simulations from ISIMIP2b (CMIP5-driven). The crop simulations are 

driven by precipitation and temperature dynamics. 

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

¶ Provides yield deviations relative to the long-term mean (impacts can be negative = yield gain). 

European Winter Storms 

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

¶ Based on ERA5 reanalysis (1980ς2010) and CMIP6 climate models, bias-corrected to match ob-

served wind gusts. 

¶ Resolution is ~20 km at European latitudes. 

 

Exposures and direct impact 
Since the project is concerned with impact from climate hazards to economic sectors, the exposures must 

ǊŜǇǊŜǎŜƴǘ ǘƘŜǎŜ ǎŜŎǘƻǊǎ ŀƴŘ ǘƘŜƛǊ ŀǎǎƻŎƛŀǘŜŘ ǾŀƭǳŜΦ ¢ƘŜ ǾŀƭǳŜ ƛƴ ǘǳǊƴ Ƴǳǎǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎŜŎǘƻǊΩǎ ŜŎƻπ

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, Section 9.7 Exposures: developments and limitations, exten-

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

Exposure for mining sector: For the modelling pipeline, we used a dataset that maps global mining areas 

by visually analyzing satellite images of reported mining locations from a global mining database (see 

Technical Appendix B, Section 9.11). 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-

ǎǇŜŎǘƛǾŜ ǎƛȊŜΦ ¢ƘŜ ǾŀƭǳŜǎ ŦƻǊ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ǘƻǘŀƭ ŀƴƴǳŀƭ ƻǳǘǇǳǘ ƛƴ ŜŀŎƘ ŎƻǳƴǘǊȅ ŀǊŜ taken from the WIOD 

MRIO table described in Section 4.4.  

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

other sectors ς including the manufacturing sector ς cannot be explicitly represented on a global level. 

We instead use the distribution of another metric that approximates ǘƘŜ ǎŜŎǘƻǊΩǎ ŀŎǘǳŀƭ geographical 

spread. For the manufacturing sector, this is based on the global distribution of emissions of various air 

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

Ŝŀǎ ǿƛǘƘ ŀ ƭŀǊƎŜǊ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΦ ¢ƘŜ ǎŜŎǘƻǊΩǎ ǘƻǘŀƭ ŀƴƴǳŀƭ ƻǳǘǇǳǘ ƛǎ ǘƘŜƴ ŘƛǎǘǊƛōπ

uted in space in proportion to the amount of emissions. A visualization of the manufacturing exposure is 

shown in Figure 5Fehler! Verweisquelle konnte nicht gefunden werden.. 



 

27/179 

 

Figure 5: Exposure dataset for the manufacturing sector represented as a global map. Values are in millions USD and are 
based on total annual production of the manufacturing sector. 

¢ƘŜ ǾŀƭǳŜǎ ŦƻǊ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ǘƻǘŀƭ ŀƴƴǳŀƭ ƻǳǘǇǳǘ ƛƴ ŜŀŎƘ ŎƻǳƴǘǊȅ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ ²Lh5 awLh ǘŀōƭŜ ŘŜπ

scribed in Section 4.4.  

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 a production loss. Combined 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 

ǾŀƭǳŜ ƻŦ ǘƘŜ ǎŜŎǘƻǊΩǎ ƴƻƴ-realized output due to interruptions caused by the hazard. 

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, usually as a percentage of the asset value lost due to the impact. These 

functions are called impact functions, and they embody the vulnerability of the asset to the hazard ς a 

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

ŀƴ ŀǎǎŜǘ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ƴƻǘ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŀ ƘŀȊŀǊŘ ŀǘ ŀƭƭΣ ƛǘ ǿƻƴΩǘ ǎǳǎǘŀƛƴ ŀƴȅ ŘŀƳŀƎŜ ƛŦ ŜȄǇƻǎŜŘ ǘƻ ƛǘΣ 

regardless oŦ ǘƘŜ ƘŀȊŀǊŘΩǎ ƛƴǘŜƴǎƛǘȅΦ Figure 6 depicts an example of a simple impact function for a wind 

hazard. 
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Figure 6: 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 windspeed, measured in meters per second. We see that this 
function assumes that assets do not sustain any damage up to windspeeds of about 50 m/s. Impact is given in percent, 
meaning that a 10% impact equates to 10% of the asset value being lost. 

!ǎ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜΣ ƛƴ ǘƘŜ /[La!5! ƳƻŘŜƭƭƛƴƎ ŎƘŀƛƴΣ ǘƘŜ ŜȄǇƻǎǳǊŜΩǎ ŀǎǎŜǘ ǾŀƭǳŜǎ ǊŜǇǊŜǎŜƴǘ ƴƻǘ ǇƘȅǎƛŎŀƭ 

building value, but annual sectoral output. To account for this, we adapted and improved the CLIMADA 

impact functions to ensure that they relate hazard intensity to business interruption. For 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 

άǇǊƻŘǳŎǘƛƻƴ ƻǳǘŀƎŜέύΦ  

Since we know the annual output of sectors from the input-output data, we can relate a period of busi-

ness interruption to a monetary value of lost production. A half-year interruption would represent a 50% 

ƛƳǇŀŎǘΣ ǘƘŀǘ ƛǎΣ ŀ ƭƻǎǎ ƻŦ рл҈ ƻŦ ǘƘŜ ǎŜŎǘƻǊΩǎ ŀƴƴual production value. 

The refined approach to damage functions and its methodological foundation is described in more detail 

in Appendix B, Section 9.17 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 Climate-Related Financial Disclosures, TFCD) suggest analyzing future climate 

risks with the support of climate change scenarios. 

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

ŀŘƻǇǘŜŘ ōȅ ǘƘŜ Lt//Φ CƻǳǊ ǇŀǘƘǿŀȅǎ ǿŜǊŜ ǳǎŜŘ ŦƻǊ ŎƭƛƳŀǘŜ ƳƻŘŜƭƭƛƴƎ ŀƴŘ ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ Lt//Ωǎ CƛŦǘƘ !ǎπ

sessment Report (AR5) in 2014.  These scenarios are used to estimate changes in global surface tempera-

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

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 scenario itself is not associated with a specific probability. 

Therefore, climate change should be explored across several emission pathways.  

In Table 3 we describe the Representative Concentration Pathways (RCPs) and their corresponding esti-

mated surface temperature increases by 2100. How the scenarios are applied in this project is outlined in 

Section 9.4.  

Table 3: Description and Temperature increase of until 2100 for different Representative Concentration Pathways (van 
Vuuren, Edmonds, Kainuma, Riahi, & Weyant, 2011) and (Intergovernmental Panel on Climate Change SSP-RCP scenarios, 
2024). 
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Scenarios 

Representation Con-
centration Pathways 
(RCP) 

Description Global Surface Temperature 
Anomalies 2046 ς 2065 (rela-
tive to 1986 ς 2005 reference 
period) 

RPC2.6  ά{ǘǊƛƴƎŜƴǘ ƳƛǘƛƎŀǘƛƻƴέ ǎŎŜƴŀǊƛƻ 0.4 ~ 1.6° C 

RCP4.5 Intermediate scenario 0.9 ~ 2.0° C 

RCP6.0 Intermediate scenario (higher warming than 
RCP4.5) 

0.8 ~ 1.8 °C 

RCP8.5 Very high warming scenario 1.4 ~ 2.6 °C 

 
 

Time horizons 
The impacts calculated with the model in this research, cover the three categories Today, Future 1 and 

Future 2, which are computed based on the time horizons and scenarios. The nomenclature of the catego-

ries are used in this report. Note, that the time horizons and scenarios can differ per hazard as shown in 

Table 2.  

Table 4 shows the impact categories alongside time horizons and scenarios. 

Category Time horizon Scenario 

Today Reference Period Historical Data 

Future 1 2060 RCP 2.6 

Future 2 2060 RCP 8.5 

 

 

 

 

Calibration 
Calibration was done on the level of the impact functions that connect hazard intensity to direct impacts. 

Data on the link between direct impacts and business interruption or production losses remains limited 

and varied, which makes precise calibration challenging. Instead, 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 optimisation approach for calibration, that is, calibration is a parameter search 

ǿƘŜǊŜ ǘƘŜ ǇŀǊŀƳŜǘŜǊΩǎ ŘŜŦƛƴƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ŦǳƴŎǘƛƻƴǎ ŀǊŜ ƎǊŀŘǳŀƭƭȅ ŀŘƧǳǎǘŜŘ ǳƴǘƛƭ ǘƘŜȅ ōŜǎǘ ǊŜŎǊŜŀǘŜ ƻōπ

servations. Figure 7 summarizes the approach. Observations are taken from the emergency events data-

base EM-DAT (Damien Delforge, 2025). 
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Figure 7: Schematic representation of the Bayesian optimization algorithm used to calibrate direct impacts. 

 

4.4 Concept of input-output analysis and multi-regional input-output 

tables (MRIOs) 
Input-output (IO) analysis mathematically computes how ŀ ƎƛǾŜƴ ŜŎƻƴƻƳȅΩǎ sectors depend on each 

other for producing their output. Its starting point is always input-output tables that statically describe 

the value of the transactions happening between all sectors of the economy.  

Global MRIO tables work the same way, but they do not only represent economic transactions between 

sectors within a single country but also transactions between sectors belonging to different countries; 

that is, they represent both domestic transactions and international trade. 

There are several global MRIOs available through various academic institutions. Each of them covers a dif-

ferent number of countries and different sectors. Importantly, they do all reflect the entire global econ-

omy; they only choose to slice it in different ways. 

We used different MRIOs for different purposes in the project. 

For the relevance analysis described in Section 4.2, two MRIOs were used: the OECD Inter-country input-

ƻǳǘǇǳǘ ǘŀōƭŜ όh9/5 L/Lhύ ŀƴŘ ǘƘŜ 9·Lh.!{9 awLh όƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ά9·Lh.!{9έύΦ ¢ƘŜ h9/5 L/Lh Ŏƻƴǘŀƛƴǎ 

data for sixty-nine countries (incl. one rest of the world region) and forty-five industries. EXIOBASE con-

tains data for forty-eight countries (incl. five 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 and industry resolution of an MRIO, the better the depiction of 

supply chains and their vulnerability towards climate hazards. 

For the calculations within the CLIMADA modelling chain, we use the data from the year 2011 of the 2016 

release of the WƻǊƭŘ LƴǇǳǘ hǳǘǇǳǘ ¢ŀōƭŜ όά²Lh5έύ ŘŜǾŜƭƻǇŜŘ ŀǘ the Groningen Growth and Development 
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Centre (Timmer, Dietzenbacher, Los, Stehrer, & de Vries, 2015). For choosing a MRIO for the modelling 

chain we had to weigh considerations of sector and country scope with computational efficiency. WIOD is 

sufficiently broad in scope for the project and sufficiently compact to integrate in the modelling chain 

without overtaxing available computational resources. 

Inputςoutput tables capture the direct transactions between sectors and thus depict their immediate in-

terdependencies. The analytical value of inputςoutput analysis, however, lies in its ability to trace not only 

these direct linkages but also the indirect dependencies 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 inputςoutput flows. How its principles are 

used in modelling the (indirect) impacts of natural disasters is outlined in Section 4.5 Indirect impacts: in-

put-output analysis and the propagation of impacts. 

For an example-based primer on input-output tables and analysis, see the short guide in Technical Appen-

dix B, Section 9.26 Illustrative example of input-output tables.  

 

4.5 Indirect impacts: input-output analysis and the propagation of im-

pacts 
We rely on economic input-output analysis to model how direct impacts abroad propagate into the Swiss 

economy. Input-output analysis is an established method to calculate indirect impacts of disasters (for a 

review, see e.g. Okuyama & Santos (2014)): In the following, we roughly describe the approaches in quali-

tative terms and how they ǊŜƭŀǘŜ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ. For a more in-depth discussion we 

refer to technical appendix B, Section 9.25.  

The two approaches are used to represent ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ 

in Module 1 and Module 2: Module 1 is concerned with a disruption to supply to Swiss sectors, Module 2 

with disruption to demand from Swiss sectors (impact on sales markets). The main difference between 

the two approaches are the assumptions made about the economic system they describe; the mathemat-

ics that drive the two variants are very similar. 

Impact on supply to Switzerland (Module 1) 
Main assumption: For the supply perspective, CLIMADA uses a variant of input-output analysis that as-

sumes an economy whose productivity is limited by the supply of goods. Each sector produces exactly as 

much as it can, given the input it receives ς a change in input to a sector directly leads to an equivalent 

change in its output; demand does not matter. Supply fully constrains the economy. 

Representation of impact on Switzerland: we start with direct impact abroad as described above: a re-

duction in annual output of all directly affected sectors. This reduced output leads to less input in all sec-

tors depending on the sector affected, which in turn leads to a decrease in their output too. This decrease 

in output again leads to less input for all dependent sectors, reducing their output too. This pattern then 

simply repeats itself. The indirect impact to Swiss sectors is then simply the reduction of their output due 

to receiving less input from sectors they depend on, regardless of whether the decreased output of the 

supplying sectors is caused by direct impacts or by themselves receiving less input. 

Supply-limited input-output analysis is often referred to as Ghosh input-output analysis in reference to its 

originator  (Ghosh, 1958). Its workings are described in more detail in Appendix B, Section 9.28. 

Impact on sales markets of Switzerland (Module 2) 
Main assumption: For the demand perspective, CLIMADA uses a variant of input-output analysis that as-

sumes an economy whose productivity is limited (or rather driven) by demand for goods and services. Each 

sector produces exactly as much as other sectors and consumers demand from it ς a change in demand 

leads to an equivalent change in output; supply does not matter. Every sector can readily increase its out-

put if demand increases; there are no material constraints. 
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Representation of impact on Switzerland: we again start with the direct impact as described above: a re-

duction in annual output of all affected sectors. Then, from the demand-perspective, there is an assump-

tion made at the start: the reduced output of the affected sector is assumed to lead to an equivalent de-

ŎǊŜŀǎŜ ƛƴ ǘƘŀǘ ǎŜŎǘƻǊΩǎ ŘŜƳŀƴŘ ŦƻǊ ƛƴǇǳǘǎ from other sectors5. This reduction in demand from supplying 

sectors leads to an equivalent decrease in their output. Because their output decreases, they demand less 

from their supplying sectors, which again leads to a decrease in output in them. This pattern then simply 

repeats itself. The indirect impact to Swiss sectors is then simply the reduction of their output due to lower 

demand from the sectors they supply to όάǊŜŎŜƛǾƛƴƎ ǎŜŎǘƻǊǎέύ, regardless of whether this decreased de-

mand is caused by direct impacts to the receiving sectors or by them also experiencing less demand for 

their output. 

Demand-driven input-output analysis is often referred to as Leontief input-output analysis in reference to 

its originator (Leontief, 1986). Its workings are described in more detail in Appendix B, Section 9.27). 

Model Metrics 
Based on modelled annual production losses, we construct two model metrics to represent impacts as a 

full risk factor which considers both the magnitude and the likelihood of the underlying climate hazards. 

Table 5 describes the model metric average annual production loss, the metric 100-year return period pro-

duction loss. 

Table 5: Average annual production loss. 

Variable Description Unit 

Average Annual Production Loss 
(AAPL) 

The average annual production loss can also be described as the annu-
ally expected production loss. It is the production loss that is statisti-
cally expected to occur every year, given the ƘŀȊŀǊŘΩǎ underlying rela-
tionship between probability of occurrence and intensity. In any given 
year, the actual production loss may be higher or lower. In our model-
ling chain, the AAPL refers to the country and sector of shock occur-
rence, i.e. where direct impacts occur. 

USD 

Relative Average Annual Production 
Loss (rAAPL) 

Analogous to AAPL, but the loss is given as a percentage of the corre-
ǎǇƻƴŘƛƴƎ ǎŜŎǘƻǊΩǎ ǘƻǘŀƭ ŀƴƴǳŀƭ production. The metric is thus a per-
centage. 

percentage 

Indirect Average Annual Production 
Loss (iAAPL) 

Analogous to AAPL but looking at the indirect impacts obtained in 
Switzerland due to direct impacts abroad. It is a Swiss sectorΩs statisti-
cally expected annual production loss due to its dependencies on sec-
tors abroad that are exposed to the climate hazard. 

USD 

Indirect Relative Average Annual Pro-
duction Loss (irAAPL) 

Analogous to iAAPL, but the indirect loss is given as a percentage of 
ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŜŎǘƻǊΩǎ total annual production. 

percentage 

 

Table 6: 100-year return period production loss. 

Variable Description Unit 
100-Year Return Period Production 
Loss (PL100) 

An event with a return period of 100 years is an event of a certain 
magnitude that is statistically expected to occur once every 100 years. 
Put differently, such an event has in any given year a probability to oc-
cur of 1%. It is possible that it nevertheless appears more than once in 
any given 100-year period. The PL100 is the production loss that is as-
sociated with an event with a return period of 100 years. It is a more 
extreme loss estimate because a 100-year return period event is by 
definition more intense than more frequent events. Like the AAPL, the 
PL100 AAPL refers to the country and sector of shock occurrence, i.e. 
where direct impacts are obtained.  

USD 

Relative 100-Year Return Period Pro-
duction Loss (rPL100) 

Analogous to PL100, but the loss is given as a percentage of the corre-
ǎǇƻƴŘƛƴƎ ǎŜŎǘƻǊΩǎ ǘƻǘŀƭ ŀƴƴǳŀƭ ǇǊƻŘǳŎǘƛƻƴΦ ¢ƘŜ ƳŜǘǊƛŎ ƛǎ ǘƘǳǎ ŀ ǇŜǊπ
centage. 

percentage 

 
5 The assumption being that because the sector produces less, it requires less input from all sectors it depends on ς the re-
duction in demand for inputs is exactly proportional to its reduction in output and the same for all supplying sectors. 



 

33/179 

Indirect 100-Year Return Period Pro-
duction Loss (iPL100) 

Analogous to PL100 but looking at the indirect impacts obtained in 
Switzerland ŘǳŜ ǘƻ ŘƛǊŜŎǘ ƛƳǇŀŎǘǎ ŀōǊƻŀŘΦ Lǘ ƛǎ ŀ {ǿƛǎǎ ǎŜŎǘƻǊΩǎ ǇǊƻŘǳŎπ
tion loss due to its dependencies on sectors abroad that are exposed 
to a climate hazard with a return period of 100 years. 

USD 

Indirect relative 100-Year Return Pe-
riod Production Loss (irPL100) 

Analogous to iPL100, but the indirect loss is given as a percentage of 
ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŜŎǘƻǊΩǎ ǘƻǘŀƭ ŀƴƴǳŀƭ ǇǊƻŘǳŎǘƛƻƴΦ percentage 

4.6 Economic Impact Indicator 
To enable the interpretation of the modelling results we construct an Economic Impact Indicator. The in-

dicator translates the extent of production losses ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ŀ ŎƻǳƴǘǊȅΩǎ ŀōƛƭƛǘȅ ǘƻ adjust to cli-

mate change onto a scale from 0 to 10 and thus allows an intuitive interpretation of the results and facili-

tates the comparison between countries and sectors as well as assess changes over time. A score of 10 

thereby reflects a severe risk of substantial production losses in Switzerland resulting from climate haz-

ards in another country.   

The following section describes the approach to calculate the indicator on the country-level. Note, how-

ever, that the indicator only describes the relative potential economic impact (i.e. high or low impact of 

one country relatively speaking to other countries).  

Step 1: We use the indirect average annual production losses (iAAPL) which have been calculated for each 

of the hazards (tropical cyclones, river floods and European winter storms6), each exposure sector in 

every impacted country for every scenario (Today, Future 1, Future 2) in absolute terms (in M USD). We 

then aggregate these losses across the exposure sectors for all combinations of country, hazard, and sce-

nario7.  

Step 2: Due to the wide range and right-skewed distribution of aggregated production losses (most coun-

try-hazard-scenario combinations have little or no impact, only a few with very high impacts), we catego-

rize them based on the mean value. Values below the mean are labeled "low impact," and those above 

the mean are labeled "high impact." To obtain a base impact score for each country-hazard-scenario com-

bination, we then calculate the quintiles separately for the άlow ƛƳǇŀŎǘέ and άhigh ƛƳǇŀŎǘέ category and 

assign values from 1 to 10. Aggregate losses of 0 are treated separately and assigned a value of 0. This ap-

proach is more insightful than using deciles directly, as it ensures high-impact cases are more distinctly 

categorized despite the skewed distribution. 
 

Table 7 Overview of Impact Score Calculation 

Impact Impact Category Rule for score Quintile Impact Score 

Impact = 0 No impact Assign value of 0 - 0 

Impact below mean Low impact 

Assign values from 1 
to 5 based on quin-
tiles of all values be-
low mean (and > 0) 

Q1 1 

Q2 2 

Q3 3 

Q4 4 

Q5 5 

Mean of all impact values 

Impact above mean High impact 

Assign values from 6 
to 10 based on quin-
tiles of all values 
above mean 

Q1 6 

Q2 7 

Q3 8 

Q4 9 

Q5 10 

 

 
6  For the economic impact indicator, we exclude the hazards άagricultural hazardsέ and άsea-level rise,έ as they cannot be 

combined due to differences in the modelling approach (see Sections 3.4 and 4.7). 

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 cyclones in China across all sectors in Future 2.  
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Step 3: To calculate the country-level impact score, the values of the average annual production losses are 

aggregated even more across all hazards to obtain the total loss for each country in each scenario8. After-

wards these values are again assigned a preliminary score from 0 to 10 according to the same procedure 

as outlined in step 2. 

Step 4: As described, the risk to Swiss industries from abroad (international markets) depends not only on 

the potential production losses but also on the readiness of the supplying /  demanding country to adapt 

to new climatic conditions. To include this, we adjust the calculated score with the ND-GAIN readiness 

measure (see section 4.2 for a description of this indicator). For this, we rescale the readiness value from 

0- 1 range to a 0-10 scale. The final ά9ŎƻƴƻƳƛŎ LƳǇŀŎǘ LƴŘƛŎŀǘƻǊέ ƛǎ ǘƘŜƴ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǎǳōǘǊŀŎǘƛƴƎ ǘƘŜ ǊŜπ

scaled readiness value with a weight of 20% (maximum possible subtraction is therefore 29) from the Eco-

nomic Impact Score from Step 3. For instance, if a country has an Economic Impact Score of 10, indicating 

very high potential losses, and a readiness of 1.5, indicating a strong adaptive potential, its Economic Im-

pact Indicator would be 8.5. As a result, the Economic Impact Indicator is always lower than the Economic 

Impact Score, and a bigger difference between the two measures indicates a higher adaptation potential. 

 

4.7 Methodological Approach Sea-Level Rise 
We use two different approaches to estimate risks from sea-level rise. 

Approach 1: Semi-quantitative approach based on World Resources Institute's Aqueduct coastal flood 

risk dataset 

We create information on locations at risk of coastal flooding due to sea-level rise by combining the sec-

toral exposure data outlined in section 4.3 of the key sectors (manufacturing, service, utilities, mining, ag-

riculture and forestry) with the World Resources Institute's Aqueduct coastal flood risk dataset (Kuzma, et 

al., 2023). 

This dataset contains information on the 100-year return period flood risk for today and 2050 under the 

climate change scenario RCP8.5 and 4.5. Aqueduct provides high resolution 100-year 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 location is at risk of flooding if the 100-year 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 

country or a sector that are considered to have some flood risk. It is important to note that this approach 

and methodology does not follow the approach 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 sea-level rise. This is a measure of sea-level rise risk. 

The exposures of the sectors and countries are compared with the 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 cyclone storm surge im-

pacts due to sea level rise 

The CLIMADA-based approach restricts the modelling of sea-level 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 Indian, and 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 as total losses 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 capture storm 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 defence measures following ma-

jor storms. Coastal locations in other mid-latitude 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 climate effects. Accordingly, the risk associated with sea-level rise is 

quantified as the difference between storm surge impacts under projected sea-level rise and those under 

current sea levels. As in the other modules, indirect impacts on Swiss sectors are derived from these di-

rect impacts abroad, reflecting potential sectoral production losses arising from disruptions in interna-

tional supply chains. 

For more details, see Technical Appendix B, Section 9.21 Sea-Level Rise. 

4.8 Uncertainties and limitations  
The analysis performed in this project is not able to capture all the impact channels described above. 

Firstly, only impacts caused by acute climate hazards are modelled. This means that impacts caused by 

chronic changes are not captured. The latter include, for example, productivity losses caused by an overall 

rise in temperature or sea levels, or crop losses due to changing cultivation conditions. Also, impacts 

caused by potential tipping points are not included in the model. 

Secondly, only physical impacts on economic production are modelled. Impacts from other climate 

change effects, such as changes in patterns of migration and development co-operation, are excluded. 

Furthermore, second-order economic effects from reduced returns, default on loans, and increased tran-

sition or insurance risks are not included. 

Further limitations arise due to the use of an input-output model which assumes fixed trade patterns. 

Therefore, a specific ǎǳǇǇƭƛŜǊΩǎ loss of production due to a hazard transmits proportionally along the sup-

ply chain. However, companies are at least partly able to substitute suppliers. The use of a static input-

output table also prescribes that no socio-economic scenarios are considered (or more generally no no-

tion of economic development): the assumed trade flows are the same in reference and future perspec-

tives. This means, that for the modeling approach, we use the MRIO table data (based on US$ 2011) 

throughout all time horizons. For this reason, we do not include any inflation rates.  10  

This means that tƘŜ ǇǊƻƧŜŎǘΩǎ Ǌesearch questions that ask for potential shifts in economic patterns due to 

climate change cannot be answered quantitatively with the CLIMADA modelling chain. 

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 nature of climate-related 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 cascading effects 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 distributing production, may be insufficient to mitigate the compounded effects 

of concurrent hazards. 

 
10 ¢Ƙƛǎ ƴŜŜŘƴΩǘ ōŜ ŀ ŘƛǎŀŘǾŀƴǘŀƎŜΣ ƘƻǿŜǾŜǊΦ {ƛƴŎŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŦƻŎǳǎ ƛǎ ǇǳǊŜƭȅ on the effects of climate change, leaving the 
economy unchained isolates these effects. Embedding scenarios of economic development would introduce major addi-
tional uncertainties and non-climate related changes of risk that could mask the effects from climate change. 



 

36/179 

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 adjustments, the cumulative and systemic implications 

of multiple, interacting hazardsτparticularly in key supplier regionsτremain challenging to quantify. As a 

result, indirect and long-term consequences for Swiss production, competitiveness, and access to global 

markets may still be underestimated. The 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 to Switzerland. For example, in 

ǇƘŀǊƳŀŎŜǳǘƛŎŀƭǎ ǿŜ Ŏŀƴ ƳƻŘŜƭ ǘƘŜ ŜƴǘƛǊŜ ǎŜŎǘƻǊ άƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ōŀǎƛŎ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭ ǇǊƻŘǳŎǘǎ ŀƴŘ 

ǇǊŜǇŀǊŀǘƛƻƴǎέΣ ŎƻǾŜǊƛƴƎ ŀƭƭ ƳŜŘƛŎƛƴŜǎ ŀƴŘ ŀŎǘƛǾŜ ǎǳōǎǘŀƴŎŜǎΦ ¢Ƙƛǎ ŘƻŜǎ ƴƻǘ ŀƭƭƻǿ ǳǎ ǘƻ ŀǎǎŜǎǎ ǿƘŜǘƘŜǊ Ŏƭƛπ

mate hazards affect essential drugs specifically. Moreover, some products may be re-exported for further 

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

land and additional qualitative assessments. 

Uncertainties are also associated with all Exposures, since they only approximate the true geographical 

distribution and production value of the economic sectors they represent. Limitations of the currently 

used Exposures are outlined in the detailed descriptions in Appendix B, Section 9.7 Exposures: develop-

ments and limitations. 
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5 Results: Impacts of global climate change on 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 in Appendix B Section 9.2. 

Assessment of supply chains shows 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 economy. India stands 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. At the 

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 country-level results like those in the supply chain analysis. How-

ŜǾŜǊΣ ŀǘ ǘƘŜ ǎŜŎǘƻǊ ƭŜǾŜƭΣ ŀ ŘƛŦŦŜǊŜƴǘ ǇŀǘǘŜǊƴ ŜƳŜǊƎŜǎΦ CƻǊ {ǿƛǘȊŜǊƭŀƴŘΩǎ international sales markets, the 

Services and Industry sectors are the most economically significant, including in climate-vulnerable coun-

tries. In contrast, agriculture, forestry, mining, and utilities are far less relevant. This suggests that Swiss 

exports of goods and services are primarily utilized in the industry and service 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 findings. Section 5.2 outlines the supply 

chain impacts of climate hazards on the Swiss economy overall, while Section 5.3 focuses on sales market 

impacts. Section 5.4 examines sector-specific effects, followed by a conclusion on the supply chain and 

sales market impacts. Sea-level rise impacts are addressed separately in Section 5.5. The case study in 

Section 5.6 provides a more detailed focus on climate hazard impacts transmitted from one country im-

portant for the Swiss supply chains as well as sales market, in this case from China. Section 5.7 concludes 

with implications for Swiss supply security, focusing on food and agriculture, pharmaceuticals, and raw 

materials. 

To facilitate the interpretation of the results, this 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 
As outlined in Section 4.5, the model estimates indirect production losses resulting from climate hazards 

abroad, which are transmitted to Switzerland via supply chains and sales markets. In the interpretation of 

the main results, these indirect losses are not presented explicitly. Instead, they are converted into an 

Economic Impact Indicator (see Section 4.6). This approach helps manage the complexities, uncertainties 

and limitations of the modelling process (see Section 4.8), while providing a clear and accessible overview 

of potential economic impacts on Switzerland and how they might change in the future without placing 

undue focus on exact monetary values.  

In addition to this indicator-based 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: 

- Annual Averages vs. Extreme Events: Average annual losses provide a useful measure of the average 

risk the Swiss economy faces from climate hazard-related disruptions abroad. However, actual cli-

mate hazards ς such as tropical cyclones or river floods ς typically impact affected countries in full 

within a single year, rather than gradually over time. Consequently, indirect losses in Swiss industries 

also occur within one year. As 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 averages. To shed light on 

this, additional analysis on extreme event losses is provided in Sections 5.2 and 5.3.  

- Aggregate Industry Losses vs. Individual Company Losses: The figures presented reflect aggregate 

losses across different Swiss industries. In practice, however, not all companies within a specific in-

dustry are equally affected. The impact of a given climate event ŘŜǇŜƴŘǎ ƘŜŀǾƛƭȅ ƻƴ ƛƴŘƛǾƛŘǳŀƭ ŦƛǊƳǎΩ 

specific supply chains and sales markets. Consequently, some companies may experience significant 

losses even if the industry-wide impact appears minor. A 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 climate-related disruptions within a single business year - both in Switzerland and abroad 

(Stadler Rail, 2025). 

- Single-Hazard vs. Multi -Hazard Impacts: Due to methodological constraints, the results consider the 

effects of single hazards independently, without accounting for the possibility that events occurring at 

the same time interact and amplify each other. For 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 

ŦƭƻƻŘΣ ǘƘŜ ƭƻǎǎŜǎ ƛƴ DŜǊƳŀƴȅΩǎ ǎŜǊǾƛŎŜ ǎŜŎǘƻǊ ŎƻǳƭŘ ōŜ ƳŀƎƴƛŦƛŜŘ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ǊŜƭƛŀƴŎŜ ƻƴ /ƘƛƴŜǎŜ 

manufactured goods. The overall damage from both events together would therefore likely exceed 

the sum of their isolated impacts. 

 

Magnitude of the results 
This section provides background for assessing the magnitude of the indirect production losses presented 

in the following sections. To contextualize these impacts, comparable examples of economic disruptions 

are used. 

The indirect average annual production losses (iAAPL) transmitted to Switzerland (arising from climate 

hazards in other countries) presented in this report might appear modest in magnitude. For instance, 

even the highest annual iAAPL figures typically amount to only several million USD per affected country or 

industry. Furthermore, wƘŜƴ ǎŜǘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǘƻǘŀƭ ŜŎƻƴƻƳƛŎ ƻǳǘǇǳǘ ƻǊ ǘƘŀǘ ƻŦ ŀ ǎǇŜŎƛŦƛŎ 

Swiss industry, these losses usually correspond to less than 0.01%. Moreover, the losses associated with 

ǊŀǊŜΣ ŜȄǘǊŜƳŜ ŜǾŜƴǘǎ όwt[мллύ Řƻ ƴƻǘ ŜȄŎŜŜŘ лΦн҈ ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ƻǾŜǊŀƭƭ ǇǊƻŘǳŎǘƛƻƴ ǾŀƭǳŜΦ  

To put these figures into perspective, some comparisons on a global level highlight that even severe dis-

ruptions tend to account only for minor fractions of GDP. The Swiss Re Institute (2025) estimates that to-

tal global economic losses from major events in 2024 amounts to 328 billion USD, of which 318 billion 

USD are attributed to natural catastrophesτequivalent to 0.3% of global GDP. Within Europe, damages 

are estimated at 33 billion USD (about 0.12% of GDP). The losses in these estimates reflect direct losses, 

including physical damage to infrastructure, buildings, and vehicles, as well as business interruptions di-

rectly linked to those damages. Another benchmark is the 2021 Suez Canal blockage, which caused seri-

ous supply chain disruptions worldwide. Allianz (2021) 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 (UNCTADstat, 2025).  

Against this backdrop, the estimated indirect losses for Switzerlandτthough measured at less than 0.2% 

(extreme event losses) or 0.01% (annual losses) of national GDPτshould 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 and sales markets, which are typically smaller than direct damages. 

The examples therefore provide a useful benchmark, showing that comparable significant 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 entwined supply chains 

 

!ǎ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴs are globally intertwined, the impacts of chronic or acute climate change 

events can be felt in Switzerland as well. In the upstream of Swiss companies this could lead to disrupted 

supply chains, meaning that required inputs could not be available anymore or only at higher costs. Con-

sequently, Swiss companies themselves may struggle to maintain production of their own goods and ser-

vices.  

 

Figure 8: Impact channels ς Supply Chains 

In the following, we will investigate the impact of the modelled climate hazards from a country perspec-

tive, i.e. what the potential economic impact on SwitzerlandΩǎ output is if a country in the upstream sup-

ply chain is hit by climate hazards (highlighted in Figure 8). The potential impact on Swiss industries, i.e. 

how the output in a Swiss industry is impacted by the interruption of its supply chain due to global climate 

hazards is discussed in the following section.  

To address complexities, uncertainties and limitations of the modelling process (see Section 4.8) and in 

order to provide a basic overview of potential damages to the Swiss economy, the results are presented 

using the ά9ŎƻƴƻƳƛŎ LƳǇŀŎǘ LƴŘicatorέ (see Section 4.6). The indicator combines the potential impact on 

output in Switzerland from the various climate hazards ǿƛǘƘ ŀ ƳŜŀǎǳǊŜ ŦƻǊ ŀ ŎƻǳƴǘǊȅΩǎ readiness to adapt 

to changing climatic conditions and to the threat of extreme events. The potential impact is therefore re-

flected by the indirect annual average production losses (see also Section 4.6 for further details on the 

metrics). 

Main insights: 

¶ Global impacts of climate hazards already affect Swiss industries through their supply chains to-

day and are expected to rise, especially under severe climate change. 

¶ 9ŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎ ǾŀǊȅ ǿƛŘŜƭȅ ōȅ ǊŜƎƛƻƴΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ƭƻŎŀƭ ƘŀȊŀǊŘǎ ŀƴŘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳƛŎ 

relevance for Switzerland. 

¶ The highest potential economic losses transmitted through Swiss supply chains stem mainly from 

countries in Asia and Europe, as well as the US.  

¶ Impacts in Germany and France cause by far the highest indirect production losses in Switzerland; 

African and South American countries play a minor role. 

¶ River floods and tropical cyclones are currently the main drivers of indirect losses in Switzerland, 

with future increases mainly due to more frequent and intense river floods. 
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Impact Scores, Indicator and Magnitude of global impacts on Swiss supply chains  
In the following subsections, ǿŜ ǇǊŜǎŜƴǘ ǘƘŜ ǊŜǎǳƭǘǎ ōȅ ŦƛǊǎǘ ǇǊƻǾƛŘƛƴƎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ά¢oŘŀȅέ (Reference 

Period), followed by άFuture 1έ based on RCP 2.6 and άCǳǘǳǊŜ нέ based on RCP 8.5 scenarios. The results 

for all countries are summarized by maps. For the explicitly modelled countries (i.e.  those listed in the 

Appendix B), the results are presented in more detail in tables, as they are more reliable than the simu-

lated results for the other countries. 

The tables below provide an indication of the magnitude of indirect annual average production losses in 

Switzerland, shown either behind the respective score (losses aggregated at the hazard level11) or indica-

tor number (losses further aggregated across all hazards). For example, countries with an Economic Im-

pact Indicator of 1 cause on average production losses of just under 7000 USD annually (see Table 8). In 

some cases, however, the losses range from several million up to hundreds of millions of dollars per year 

(economic impact indicator 10). The highest annual average impact is caused by river flood in Germany 

with 158 Mio. USD (Future 2), which corresponds to 0.01% ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ƻǾŜǊŀƭƭ ƎǊƻǎǎ ǇǊƻŘǳŎǘƛƻƴ 

value12.  

Table 8:  Ranges of the indirect average annual production losses for Hazard Impact Scores. 

  Indirect Average Annual Production Losses per Hazard 

 Impact Score  Mean Range (Min./Max.) 

Low Impact 

1  300 USD  [0 ς 900 USD] 

2 2Ω800 USD [900 ς 6Ω400 USD]  

3  муΩллл ¦{5  ώтΩллл ς осΩллл USD] 

4  66Ω000 USD  ώотΩллл ς ммтΩллл USD] 

5  235Ω000 USD  [118'000 ς пунΩллл USD] 

MEAN  0.5 Mio. USD  

High Impact 

6  0.6 Mio. USD  [0.5 ς 0.7 Mio. USD] 

7 1.0 Mio. USD [0.7 ς 1.3 Mio. USD] 

8  1.7 Mio. USD   [1.3 ς 2.2 Mio. USD]  

9  3.3 Mio. USD  [2.2 ς 5.0 Mio. USD] 

10  19.7 Mio. USD  [5.0 ς 158.2 Mio. USD] 
 
 

 

Table 9: Mean of the indirect average annual production losses for the overall Economic Impact Indicator. 

 Impact Score / 
Indicator 

Indirect Average Annual  
Production Losses Overall 

Low Impact 

1 7Ω000 USD 

2 отΩ000 USD 

3 мптΩллл ¦{5 

4 рфлΩллл USD 

5 1.3 Mio. USD 

MEAN  1.4 Mio. USD 

High Impact 

6 2.2 Mio. USD 

7 3.6 Mio. USD 

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. 

12 Nonetheless, 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 Mio. USD in the case river floods in Germany. Even if this still only accounts 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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Impacts Today 
As can be seen on the map (see Figure 9), the potential economic impact of global climatic events on Swit-

zerland varies strongly across countries, depending on the regional occurrence of certain climate hazards 

and the varying relevance of countries to Swiss supply chains and/or the production value of their inputs.  

It should be emphasized that a score of 8 or above signals a serious risk for substantial production losses 

for Swiss companies. 

 

Figure 9: Economic Impact Indicator - Today - Country Perspective (Reference Period) 

In general, the countries with higher potential economic losses transmitted through Swiss supply chains 

are concentrated in Asia and Europe (especially neighboring countries), as well as the US. Overall, the Phil-

ippines and China have the highest potential to cause significant economic impacts from supply chain dis-

ruptions, closely followed by Germany, Pakistan, the US, and India. However, when interpreting the re-

sults for individual countries, it is important to keep in mind that estimates for countries not explicitly 

modelledτsuch as the Philippines or Pakistanτare less reliable and should be treated with caution com-

pared to those for explicitly modelled countries. 

All these countries are highly exposed to a combination of two hazards (e.g. river floods and European 

winter storms in the case of Germany, or river floods and tropical cyclones for China).  For the resulting 

direct damage to be transmitted from these countries to Switzerland, strong supply chain links between 

Swiss companies and these countries must exist. As shown in the relevance assessment (see Section 4.2), 

many of the identified high-impact countries have a high economic relevance, meaning they contribute a 

substantial part to {ǿƛǘȊŜǊƭŀƴŘΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎ, either as direct suppliers (tier 1) or in upstream production 

stages (tier 2 and 3). {ǇŜŎƛŦƛŎŀƭƭȅΣ ƛƴ ǘŜǊƳǎ ƻŦ ǘƛŜǊ мΣ DŜǊƳŀƴȅ ŀŎŎƻǳƴǘǎ ŦƻǊ ŀ ǉǳŀǊǘŜǊ ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǘƻǘŀƭ 

direct imports, followed by Italy at 10%, France and China each at 8%, and the US at 6% (BAZG, 2024). 

Interruptions due to climatic impacts in African and South American countries play a smaller role in com-

parison13. This is partially because these countries tend to be impacted by only one of the hazards mod-

elled here ς river floods. However, in some cases (e.g. Nigeria), the impact from this hazard alone is still 

comparatively high. Additionally, many of these countries have a lower economic relevance for Swiss in-

dustries. 

Table 10 shows the Economic Impact Scores separately, as well as the overall Economic Impact Indicator 

for all explicitly modelled countries. Countries that were not explicitly modelled are omitted to focus on 

the main impacts and because their results are less reliable. The table reflects the key points discussed 

above. The extent to which countries are affected by different hazards varies significantly. Countries that 

 
13 It should be noted that climatic impacts 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 cocoa to climate-related disrup-

tions (see Kohli et al., 2018). However, as this study examines impacts at a more aggregated level, such sector-specific dependencies 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 Switzerland. Specifically, the countries associated with the 

most severe risk for losses in Switzerland are Germany and China (indicator > 8). However, the total eco-

nomic impact ǇƻǘŜƴǘƛŀƭ ƛǎ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜŘ ōȅ ŀ ŎƻǳƴǘǊȅΩǎ ǊŜŀŘƛƴŜǎǎ ǘƻ ŀŘŀǇǘΣ ǿƘƛŎƘ Ŏŀƴ ƳƛǘƛƎŀǘŜ ǘƘŜ ŜȄπ

pected economic losses. This difference is reflected in the gap between the Economic Impact Score and 

the Economic Impact Indicator. For instance, many developed countries like Germany have a high readi-

ness to adapt, which lowers their Economic Impact Indicator from 10 to 8.6. In contrast, most emerging 

markets experience only a slight reduction in potential impact due to their lower readiness. For example, 

IndiaΩǎ ƛƴŘƛŎŀǘƻǊ is reduced only marginally, from 8 to 7.3. 
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Table 10: Economic Impact Indicator (Today) ς Country Perspective (only explicitly modelled countries included). 

Country  River Flood  

European 
Winter 
Storms  

Tropical Cy-
clones  

Economic 
Impact 
Score  

Economic 
Impact  

Indicator  

Asia            

China 9 0 10 10 8.9 

Cyprus14 - - - - - 

India 8 0 8 8 7.3 

Indonesia 3 0 5 4 3.2 

Japan 3 0 9 8 6.6 

Korea, Republic of 4 0 8 5 3.6 

Taiwan, Province of China 2 0 8 7 5.9 

Turkey 4 2 0 4 3.1 

Europe            

Austria 7 5 0 5 3.6 

Belgium 7 6 0 7 5.8 

Bulgaria 3 1 0 3 2.1 

Croatia 3 2 0 2 1.0 

Czechia 8 3 0 6 4.9 

Denmark 3 4 0 4 2.5 

Estonia 3 2 0 3 1.8 

Finland 3 2 0 2 0.5 

France 10 5 0 9 7.7 

Germany 10 9 0 10 8.6 

Greece 4 2 0 3 2.0 

Hungary 6 2 0 5 4.0 

Ireland 5 7 0 5 3.8 

Italy 9 4 0 8 7.0 

Latvia 1 2 0 2 0.8 

Lithuania 3 2 0 3 1.8 

Luxembourg 4 4 0 4 2.7 

Netherlands 0 6 0 5 3.6 

Norway 4 5 0 5 3.5 

Poland 7 4 0 5 3.9 

Portugal 3 3 0 3 1.8 

Romania 4 1 0 4 3.2 

Russian Federation 9 0 0 7 5.9 

Slovakia 5 2 0 4 3.0 

Slovenia 4 2 0 4 2.8 

Spain 6 4 0 5 3.9 

Sweden 5 4 0 4 2.5 

United Kingdom 6 7 0 7 5.6 

North America            

Canada 8 0 5 6 4.7 

Mexico 3 0 7 5 4.3 

United States 8 0 10 9 7.7 

Oceania            

Australia 4 0 5 4 2.6 

South America            

Brazil 8 0 0 6 5.3 

 
14 Cyprus was modelled explicitly. However, no impacts were transmitted to Switzerland as there is no supply chain connec-
tion of the affected sectors.  
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Future Impacts 
The following two maps (see Figure 10 and Figure 11) show the results for all countries for a moderate sce-

nario (Future 1) and a scenario with severe (Future 2) climate change.  Globally, the potential for high eco-

nomic impacts has increased overall in most countries compared to the situation today. As expected, the 

increase is stronger in a scenario with severe climate change (Future 2). Note that, since the supply chains 

and the production values are held constant (see 4.8), any observed changes are due to shifts in the fre-

quency and / or intensity of a hazards and thus occur only because of climate change. 

It is striking that the indicator scores from many European countries increase substantially ς most strongly 

for Belgium and Ireland (+3 in Future 2). This makes Belgium ς together with Italy, France and Germany ς 

one of the countries with the highest potential impacts with a score above 8. Also worth mentioning are 

Egypt and Sudan, which are shifting from being relatively low potential impact countries to high impact 

countries in Future 2 with values of 7.3 and 8.4. A similar increase can be observed for Canada, Thailand 

and Bangladesh (+2) and to a lesser extent for other, mainly Asian and African countries. Overall, the ob-

served aggravations are almost exclusively caused by an increase in the intensity of river floods, whereas 

the damages from European winter storms and tropical cyclones ŀǊŜ ŎƻƳǇŀǊŀōƭŜ ǘƻ ǘƻŘŀȅΩǎ ƭŜǾŜƭǎΦ 

It is also interesting to note that, apart from Brazil, there are no noticeable changes in the South American 

countries. This suggests that even in a scenario with severe climate change, the corresponding impact on 

Swiss production remains relatively low.   

 

Figure 10: Economic Impact Indicator ς Future 1 (RCP 2.6) 

Figure 11: Economic Impact Indicator ς Future 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 explicitly modelled countries in Future 1. Even in a scenario with moderate climate change, 

the economic impacts transmitted to Switzerland are expected to increase noticeably. The highest poten-

tial impacts (indicator > 8) in this future scenario are transmitted to Switzerland from China, Germany, 

France, Italy, the US and India due to a combination of both a high economic relevance for Switzerland 

and significant losses in these countries from climatic hazards. 

Notably, Ireland shows the largest increase in its Economic Impact Indicator (+3.0), whereas Brazil, Italy, 

and Belgium also see some of the highest increases (+2.0), indicating substantially greater economic 

losses for Swiss industries linked to these countries. This increase is primarily driven by the increased in-

tensity and frequency of river floods, with winter storms playing a lesser but still notable role. Meanwhile, 

India and the U.S., which already had high impact indicators, see further increases (+1.0) due to height-

ened losses from tropical cyclones and river floods, ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜƛǊ ŎǊƛǘƛŎŀƭ ǊƻƭŜ ƛƴ {ǿƛǘȊŜǊƭŀƴŘΩs exposure 

to global climate-related disruptions.  

While some countries experience a rise in their Economic Impact Indicator, many see little to no change in 

this scenario. This applies to several European countries, such as the Netherlands, Spain, and the UK, as 

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

ards often increasesτŦƻǊ ƛƴǎǘŀƴŎŜΣ WŀǇŀƴΩǎ ƛƳǇŀŎǘ ǎŎƻǊŜ ŦƻǊ ǊƛǾŜǊ ŦƭƻƻŘǎ ǊƛǎŜǎ ŦǊƻƳ о ǘƻ рΦ ¸ŜǘΣ ǿƘŜƴ ŀƎƎǊŜπ

gated across all hazards, these increases are not substantial enough to significantly alter the overall Eco-

nomic Impact Indicator.  
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Table 11: Economic Impact Indicator (Future 1) - Country Perspective. 

Country  River Flood  

European 
Winter 
Storms  

Tropical Cy-
clones  

Economic 
Impact 
Score  

Economic 
Impact  

Indicator  

Asia            

China 10 0 10 10 8.9 

Cyprus 0 0 0 0 0.0 

India 9 0 8 9 8.3 

Indonesia 5 0 5 5 4.2 

Japan 5 0 9 8 6.6 

Korea, Republic of 5 0 8 6 4.6 

Taiwan, Province of China 2 0 8 6 4.9 

Turkey 5 2 0 5 4.1 

Europe            

Austria 8 4 0 7 5.6 

Belgium 10 5 0 9 7.8 

Bulgaria 4 1 0 3 2.1 

Croatia 4 2 0 4 3.0 

Czechia 6 3 0 5 3.9 

Denmark 3 4 0 4 2.5 

Estonia 4 2 0 3 1.8 

Finland 2 2 0 2 0.5 

France 10 5 0 10 8.7 

Germany 10 8 0 10 8.6 

Greece 3 2 0 3 2.0 

Hungary 8 1 0 6 5.0 

Ireland 9 5 0 8 6.8 

Italy 10 4 0 10 9.0 

Latvia 1 2 0 2 0.8 

Lithuania 1 2 0 1 0.0 

Luxembourg 4 4 0 4 2.7 

Netherlands 0 6 0 5 3.6 

Norway 5 5 0 5 3.5 

Poland 8 3 0 6 4.9 

Portugal 5 3 0 4 2.8 

Romania 4 1 0 4 3.2 

Russian Federation 9 0 0 8 6.9 

Slovakia 6 2 0 5 4.0 

Slovenia 7 1 0 5 3.8 

Spain 7 4 0 5 3.9 

Sweden 7 4 0 5 3.5 

United Kingdom 8 6 0 7 5.6 

North America            

Canada 8 0 5 7 5.7 

Mexico 3 0 7 5 4.3 

United States 10 0 10 10 8.7 

Oceania            

Australia 4 0 5 4 2.6 

South America            

Brazil 9 0 0 8 7.3 
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 presents the Economic Impact Scores for individual hazards, as well as the overall Economic Impact Indi-

cator for all explicitly modelled countries in Future 2. This illustrates that in a scenario with severe climate 

change, the Economic Impact Indicator increases even more for most countries that already experienced 

a rise in 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 indicator changes from 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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Table 12: Economic Impact Indicator (Future 2) - Country Perspective. 

Country  River Flood  

European 
Winter 
Storms  

Tropical Cy-
clones  

Economic 
Impact 
Score  

Economic 
Impact  

Indicator  

Asia            

China 10 0 10 10 8.9 

Cyprus 0 0 0 0 0.0 

India 10 0 8 9 8.3 

Indonesia 7 0 5 5 4.2 

Japan 5 0 9 8 6.6 

Korea, Republic of 5 0 7 6 4.6 

Taiwan, Province of China 2 0 8 6 4.9 

Turkey 5 2 0 5 4.1 

Europe            

Austria 8 4 0 7 5.6 

Belgium 10 6 0 10 8.8 

Bulgaria 4 1 0 3 2.1 

Croatia 3 2 0 2 1.0 

Czechia 7 4 0 5 3.9 

Denmark 3 4 0 4 2.5 

Estonia 5 2 0 4 2.8 

Finland 3 2 0 3 1.5 

France 10 5 0 10 8.7 

Germany 10 9 0 10 8.6 

Greece 4 2 0 3 2.0 

Hungary 8 1 0 6 5.0 

Ireland 9 6 0 8 6.8 

Italy 10 4 0 10 9.0 

Latvia 1 2 0 2 0.8 

Lithuania 3 2 0 2 0.8 

Luxembourg 5 4 0 5 3.7 

Netherlands 7 6 0 7 5.6 

Norway 5 5 0 5 3.5 

Poland 9 3 0 7 5.9 

Portugal 6 3 0 5 3.8 

Romania 4 1 0 3 2.2 

Russian Federation 10 0 0 9 7.9 

Slovakia 6 2 0 5 4.0 

Slovenia 5 2 0 5 3.8 

Spain 7 4 0 5 3.9 

Sweden 8 4 0 6 4.5 

United Kingdom 10 7 0 9 7.6 

North America            

Canada 9 0 5 9 7.7 

Mexico 4 0 7 5 4.3 

United States 10 0 9 9 7.7 

Oceania            

Australia 5 0 5 5 3.6 

South America            

Brazil 9 0 0 8 7.3 
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Changes in indirect annual average production losses between Today and Future 1 and Future 2 

To get a more detailed understanding of how Switzerland is affected via its supply chains from each coun-

try in the various climate scenarios, we take a closer look at the percentage change in the indirect annual 

average production losses in each future scenario compared to Today. A positive change indicates an in-

crease in losses, while a negative change signifies a decrease. As the percentage changes vary widely 

across countries, we have grouped them into ten categories.  

 

Figure 12: Change of the indirect annual average production losses in Future 1 compared to Today 

 

Figure 13: 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 Belgium are already 3 to 4 times higher in 

Future 1 compared to Today, and more than 6 times higher in Future 2. Similarly, the indirect production 

loss due to supply chain interruptions in India nearly doubles in Future 1 compared to Today and in-

creases nearly 3 times in Future 2.  

{ǿƛǘȊŜǊƭŀƴŘΩǎ ƛƴŘƛǊŜŎǘ ǇǊƻŘǳŎǘƛƻƴ ƭƻǎǎŜǎ ŦǊƻƳ ŎŜǊǘŀƛƴ ŎƻǳƴǘǊƛŜǎ ŘŜŎǊŜŀǎŜ ōŜǘǿŜŜƴ Today and the Future 1 

or even Future 2 scenario. In general, though, the impact of these countries only leads to very low indirect 

production losses today, so that even minor changes in the Future already indicate a larger percentage 

change. For example, Morocco currently causes indirect losses of 10,000 USD (on average per year), 

which are projected to decrease to 6,000 USD in Future 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 

several million USD.  

This partly also holds true for some of the countries that exhibit extremely large percentage increases in 

indirect losses. For example, many African countries tend to have large percentage changes but still have 



 

50/179 

a low overall economic impact. For example, Namibia leads to Swiss annual average production losses of 

only about 100 USD today, which are projected to rise to over 3,000 USD. Although this represents a 30-

fold increase, the absolute loss remains negligible. However, there are exceptions. Especially in Future 2, 

Switzerland experiences a sharp increase in production losses stemming from several economically rele-

vant European countries, including the neighboring countries such as France (6 times higher), Germany (4 

times higher), and Italy (3 times higher). Notably, losses caused by Belgium are projected to be more than 

ten times higher in Future 2 than Today, while those caused by the UK are almost five times higher. 

Impact Scores by Hazard 

The maps below illustrate that not all countries are affected by every hazard, as European winter storms 

and tropical cyclones are, by nature, confined to specific geographical regions. Furthermore, they show 

that different hazards have varying levels of impact on Swiss industries.  

Currently, the impact of European winter storms is lower than that of other hazards, with the highest im-

pact score reaching 9 in Germany and 7 in the UK and Ireland. The resulting Swiss annual average produc-

tion loss of this hazard per country does not exceed 2 Mio. USD which is low compared to the total Swiss 

production value of around 2 trillion USD (in 2023). In contrast, tropical cyclones have a greater impact, 

causing on average yearly production losses of up to 13 Mio. USD in Switzerland. The highest impact 

scores of 10 are recorded for China, the Philippines, and the US, followed by Japan and Vietnam with a 

score of 9. The most significant disruptions are caused by river floods, which affect Swiss supply chains 

across many countries. The most extreme impacts are transmitted from Germany, France and Pakistan 

(impact score 10), followed by Italy, China, and Russia (impact score 9). North America (impact score 8) 

also leads to high impacts. The range of induced production losses from river flood events per country is 

comparable to those of tropical cyclones. However, the total indirect annual average production loss from 

all river flood events across all countries in Swiss supply chains is considerably greater - almost 90 Mio. 

USD compared to almost 50 Mio. USD. 

This situation is exacerbated in the two future scenarios. The indirect losses per country caused by river 

floods rises sharply up to 70 Mio. USD in Future 1 and up to 160 Mio. USD in Future 2, while the damage 

caused by European winter storms and tropical cyclones remains roughly the same. In the Future 2 sce-

nario, the number of countries reaching the maximum score of 10 increases from three in the reference 

scenario to eleven, additionally including Belgium, Italy, the UK, Russia, the US, China, India, and Sudan.  

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 minoǊ ǊŜƭŀǘƛǾŜ ǘƻ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǘƻǘŀƭ ƻǳǘǇǳǘ Ŏŀƴ ǎǘƛƭƭ ōŜ ǎŜǾŜǊŜ 

for individual companies. 
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River Flood European Winter Storm Tropical Cyclones  

Today    

   

 

Future 1    

   

 

 

Future 2    

   

 

 Figure 14: Economic Impact Score by Hazard ς Today, Future 1 and Future 2
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Extreme Events 
So far, the focus has been on the annual average losses caused by climate hazards over the simulated 

years (see Table 2). However, it is equally important to consider the impact of single extreme events in 

the specific years they occur. A single extreme event can cause substantial losses, disrupting the supply 

chains of Swiss companies very suddenly and thereby creating major challenges. The following section 

provides insights into the impacts of extreme events with a return period of 100 years and their immedi-

ate consequences. 

Figure 15 illustrates the direct production losses (PL100, see Section 4.5 for the metric) of extreme events 

in the affected country (Y-axis) and the resulting indirect production losses (riPL100) transmitted to the 

Swiss economy through supply chains, expressed relative to Switzerland's total production value (X-axis). 

River floods cause the highest direct losses in affected countries, with extreme events 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 billion USD. In contrast, other European countries face lower losses, typically between 25 and 

75 billion USD. Tropical cyclones generally result in lower direct impacts, 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 

ŀƴŘ ƘƛƎƘ ŜŎƻƴƻƳƛŎ ǊŜƭŜǾŀƴŎŜ ǿƛǘƘƛƴ {ǿƛǎǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎΦ DŜǊƳŀƴȅΣ {ǿƛǘȊŜǊƭŀƴŘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƛƳǇƻǊǘ 

partner, experiences the highest losses due to river floods which in turn lead to the most significant indi-

rect losses 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%. Other extreme 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 supply chains. 

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 incur higher costs. 

 

Figure 15 Direct and indirect production losses due to extreme events (100-year return period) - Future 2  

Conclusions 
Global impacts of extreme events such as river floods, tropical cyclones, and European winter storms are 

already felt in Swiss industries today. The potential economic impact varies strongly across regions, de-

pending on the hazards present in a specific country and its economic relevance for Switzerland.  
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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 role with regard to Swiss supply chains and thus also with respect 

with the transmission of climate impacts to the Swiss economy. Germany and France stand out, as im-

pacts there account for the highest production losses in Switzerland due to river floods. This reflects their 

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 impact scores and 

therefore with a severe risk for substantial production losses in Switzerland (score > 8) are: 

¶ Today ς Europe: Germany, Asia: Philippines, China, Pakistan 

¶ Future 1 (Moderate climate change) - Europe: Italy, Germany and France; Asia: the Philippines, 

China, Pakistan, India and Vietnam 

¶ Future 2 (Severe climate change) - Europe: Belgium, Italy, Germany and France; Asia: the Philip-

pines, China, Pakistan, India and Vietnam; Africa: Sudan 

River floods and tropical cyclones already result in significant indirect losses in Switzerland today, whereas 

losses due to European winter storms are relatively low. The observed aggravations in the future scenar-

ios are almost exclusively driven by an increase in the intensity of river floods, while the damage from Eu-

ropean winter storms and tropical cyclones remain roughly at the same level as today.     
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5.3 Climate Impacts on Swiss Sales Markets 

 

Similar to the Economic Impact Indicator for the upstream supply chains, we construct the Economic Im-

pact Indicator for the downstream chains, i.e., for the sales markets for Swiss industries, in the same way. 

Since the indicator is relative, based on the underlying data itself, the results of the upstream and down-

stream indicators cannot be numerically compared. It is also important to note that the impacts for the 

supply chains and the sales markets were modelled separately. Consequently, production losses of Swiss 

industries due to impacts in the supply chains were not considered in the calculation of the downstream 

impacts. 

 

Figure 16 Impact channels ς Sales Markets 

Scores, Indicator and Magnitude of global impacts on Swiss Sales Markets  
In the following subsections, ǿŜ ǿƛƭƭ ǇǊŜǎŜƴǘ ǘƘŜ ǊŜǎǳƭǘǎ ōȅ ŦƛǊǎǘ ǇǊƻǾƛŘƛƴƎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ά¢ƻŘŀȅέ ŀƴŘ 

ǘƘŜƴ ƻŦ άCǳǘǳǊŜ 1έ ōŀǎŜŘ ƻƴ w/t нΦс ŀƴŘ άCǳǘǳǊŜ нέ ōŀǎŜŘ ƻƴ RCP 8.5. Analogous to the supply chain side, 

the results here are first shown as maps for all countries and for the explicitly modelled countries more 

Main insights: 

¶ Global impacts of climate hazards already affect Swiss industries through sales markets today and 

are expected to rise, especially under severe climate change. 

¶ 9ŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎ ǾŀǊȅ ǿƛŘŜƭȅ ōȅ ǊŜƎƛƻƴΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ƭƻŎŀƭ ƘŀȊŀǊŘǎ ŀƴŘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳƛŎ 

relevance for Switzerland. 

¶ The highest potential economic losses transmitted through Swiss sales markets stem mainly from 

countries in Asia, Europe and North America.  

¶ Impacts in Germany and France cause by far the highest indirect production losses in Switzerland; 

African and South American countries play a minor role. 

¶ Out of the analysed climate hazards river floods and tropical cyclones are currently the main driv-

ers of indirect losses in Switzerland, with future increases mainly due to more frequent and in-

tense river floods. 

¶ Projected average annual production losses in Switzerland are slightly higher from sales market 

impacts than from supply chain disruptions. 
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detailed as tables. As can be seen from Table 1315 and Table 14, the potential indirect average annual pro-

duction losses from climatic disruptions in the sales markets are overall slightly higher than the impacts 

due to disruptions in the supply chains. 

Table 13: Ranges of the indirect average annual production losses for Hazard Impact Scores. 

  Indirect average annual production losses per hazard 

 Impact Score  Mean Range (Min./Max.) 

Low Risk 

1  600 USD  [0 ς 1Ω600 USD] 

2 5Ω000 USD [1Ω600 ς ммΩслл USD]  

3  29Ω000 USD  [ммΩслл ς 55Ωллл USD] 

4  98Ω000 USD  [56Ωллл ς 160Ωллл USD] 

5  350Ω000 USD  [160'000 ς 610Ωллл USD] 

MEAN  смлΩллл USD  

High Risk 

6  760Ω000 USD  [солΩллл ς фтлΩллл] USD 

7 1.3 Mio. USD [1.0 ς 1.6 Mio. USD] 

8  2.2 Mio. USD   [1.6 ς 3.1 Mio. USD]  

9  5.1 Mio. USD  [3.2 ς 7.5 Mio. USD] 

10  19.6 Mio. USD  [8.4 ς 108.9 Mio. USD] 
 

Table 14: Mean of the indirect average annual production losses for the overall Economic Impact Indicator. 

 Impact Score / 
Indicator 

Indirect average annual  
production losses overall 

Low Risk 

1 моΩ000 USD 

2 тпΩллл USD 

3 250Ωллл ¦{5 

4 860Ωллл ¦{5 

5 1.9 Mio. USD 

MEAN  1.8 Mio. USD 

High Risk 

6 3.7 Mio. USD 

7 6.2 Mio. USD 

8 11.9 Mio. USD 

9 31.0 Mio. USD 

10 - 

 

Impacts Today 
As was already noted for the supply chain impacts, the potential economic sales market impacts for Swiss 

industries due to global climatic events also vary strongly across countries (see Figure 17). Overall, the 

neighboring countries, North America, as well as East and South Asia, lead to the highest potential im-

pacts on Switzerland. The greatest indirect losses in Switzerland, which are already evident today, arise 

from climate hazards affecting the Philippines, Japan, Germany, China, and Taiwan.  

{ŜǾŜǊŀƭ ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ ǘƻǇ ŜȄǇƻǊǘ ŘŜǎǘƛƴŀǘƛƻƴǎ, including its neighboring countries, the United States, 

China, and Japan, are also among the most severely affected by climate hazards. As a result, disruptions in 

these countries quickly translate into economic consequences for Swiss industries. By contrast, develop-

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 considerable potential loss for sales mar-

kets due to their lower capacity to adapt to climate change compared to other 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 markets, indirect average annual production losses from sales markets disruptions in Af-

rica, as well as Central and South America, remain minor, as these regions have relatively low economic 

relevance for Swiss industries. 

 

Figure 17: Economic Impact Indicator Downstream ς Today ς Country Perspective 

 

 shows the Economic Impact Scores separately, as 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 reliable. The 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 drivers, with both countries also reaching a score of 10. In China, both 

river floods and tropical cyclones play significant roles, each with an impact score of 9.  
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Table 15: Economic Impact Indicator (Today) ς Country Perspective. 

Country  River Flood  

European 
Winter 
Storms  

Tropical Cy-
clones  

Economic 
Impact 
Score  

Economic 
Impact  

Indicator  

Asia            

China 9 0 9 9 7.9 

Cyprus - - - - - 

India 8 0 8 7 6.3 

Indonesia 3 0 4 3 2.2 

Japan 4 0 10 10 8.6 

Korea, Republic of 5 0 9 8 6.6 

Taiwan, Province of China 3 0 10 9 7.9 

Turkey 5 2 0 4 3.1 

Europe            

Austria 6 4 0 5 3.6 

Belgium 6 5 0 5 3.8 

Bulgaria 3 1 0 3 2.1 

Croatia 3 1 0 2 1.0 

Czechia 7 3 0 5 3.9 

Denmark 3 5 0 4 2.5 

Estonia 2 1 0 2 0.8 

Finland 2 2 0 2 0.5 

France 10 6 0 8 6.7 

Germany 10 8 0 10 8.6 

Greece 4 2 0 3 2.0 

Hungary 6 1 0 5 4.0 

Ireland 4 5 0 5 3.8 

Italy 9 4 0 8 7.0 

Latvia 1 1 0 1 0.0 

Lithuania 2 2 0 2 0.8 

Luxembourg 4 4 0 4 2.7 

Netherlands 0 5 0 5 3.6 

Norway 4 4 0 4 2.5 

Poland 5 3 0 4 2.9 

Portugal 4 3 0 3 1.8 

Romania 4 1 0 3 2.2 

Russian Federation 7 0 0 5 3.9 

Slovakia 5 2 0 4 3.0 

Slovenia 4 1 0 3 1.8 

Spain 6 4 0 5 3.9 

Sweden 4 3 0 3 1.5 

United Kingdom 6 7 0 6 4.6 

North America            

Canada 9 0 5 7 5.7 

Mexico 4 0 7 5 4.3 

United States 8 0 9 8 6.7 

Oceania            

Australia 4 0 5 4 2.6 

South America            

Brazil 7 0 0 5 4.3 
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Future Impacts 
The following two maps (see Figure 18 and Figure 19) present the global results for a scenario with mod-

erate climate change (Future 1) and a scenario with severe climate change (Future 2). Note that, since 

sales market channels and production values are assumed to remain constant (see Section 4.8), any ob-

served changes are solely due to shifts in the frequency and/or intensity of climate hazards. 

Overall, the Economic Impact Indicator has increased in many countries. A particularly notable rise ς as 

already seen in the supply chain impacts ς is observed in Egypt, Sudan, and Belgium, which shift from be-

ing relatively low-impact countries to high-impact ones in Future 2, with values exceeding 8. Further in-

creases are evident in several other European countries including the UK, France, Italy, Ireland, Portugal, 

and Sweden. Additionally, several African nations (e.g., Angola, Nigeria) and selected South American 

countries (e.g., Brazil, Argentina) now fall into the high-risk category. 

The number of countries with the highest impact indicator and therefore a significant risk for severe pro-

duction losses in Switzerland rises 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 in potential economic losses stemming from global impacts on Swiss sales markets is 

almost entirely driven by a rise in the intensity of river floods, even though losses from European winter 

storms and tropical cyclones remain largely at current levels. 

 

Figure 18 Economic Impact Indicator ς Future 1 (RCP 2.6) 

 

Figure 19 Economic Impact Indicator ς Future 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 explicitly modelled countries in Future Scenario 1. Even in a scenario with moderate climate 

change, the economic impacts transmitted to Switzerland increase for half of the countries. The highest 

potential impacts (indicator > 8.0) in this future scenario are transmitted to Switzerland from Sales mar-

kets in Italy, Germany, the US, France, Japan and India. 

The highest increase (+2.0) in the indicator value is recorded for various European countries, namely 

France, Ireland, Sweden, Slovenia, Belgium, and Italy as well as India and the US, indicating substantially 

greater economic losses for Swiss industries linked to sales markets in these countries. This rise is primar-

ily driven by the increased intensity and frequency of river floods.  

As mentioned, around half of the countries show no change in the Economic Impact Indicator in this sce-

nario, spanning all continents. However, it is important to note that the impact of individual hazards often 

increases. For example, Korea's impact score for river floods rises from 5 to 7. Yet, when considering all 

the hazards combined, these increases are not significant enough to noticeably affect the overall Eco-

nomic Impact Indicator.  
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Table 16: Economic Impact Indicator (Future 1) ς Country Perspective. 

Country  River Flood  

European 
Winter 
Storms  

Tropical Cy-
clones  

Economic 
Impact 
Score  

Economic 
Impact  

Indicator  

Asia            

China 10 0 9 9 7.9 

Cyprus - - - - - 

India 10 0 8 9 8.3 

Indonesia 4 0 4 4 3.2 

Japan 5 0 10 10 8.6 

Korea, Republic of 7 0 9 8 6.6 

Taiwan, Province of China 3 0 10 9 7.9 

Turkey 6 2 0 5 4.1 

Europe            

Austria 7 4 0 5 3.6 

Belgium 9 5 0 7 5.8 

Bulgaria 4 1 0 3 2.1 

Croatia 4 1 0 3 2.0 

Czechia 6 3 0 5 3.9 

Denmark 3 4 0 4 2.5 

Estonia 3 1 0 2 0.8 

Finland 2 2 0 2 0.5 

France 10 5 0 10 8.7 

Germany 10 7 0 10 8.6 

Greece 4 2 0 3 2.0 

Hungary 8 1 0 6 5.0 

Ireland 8 5 0 7 5.8 

Italy 10 4 0 10 9.0 

Latvia 1 1 0 1 0.0 

Lithuania 1 1 0 1 0.0 

Luxembourg 4 4 0 4 2.7 

Netherlands 0 5 0 4 2.6 

Norway 5 4 0 4 2.5 

Poland 7 3 0 5 3.9 

Portugal 5 3 0 4 2.8 

Romania 4 1 0 3 2.2 

Russian Federation 8 0 0 5 3.9 

Slovakia 6 1 0 5 4.0 

Slovenia 5 1 0 5 3.8 

Spain 8 4 0 6 4.9 

Sweden 5 3 0 5 3.5 

United Kingdom 8 6 0 7 5.6 

North America            

Canada 9 0 5 8 6.7 

Mexico 4 0 7 5 4.3 

United States 10 0 9 10 8.7 

Oceania            

Australia 5 0 5 4 2.6 

South America            

Brazil 8 0 0 6 5.3 
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 presents the Economic Impact Scores for individual hazards, as well as the overall Economic Impact Indi-

cator for all explicitly modelled countries in Future 2. This illustrates that in a scenario with severe climate 

change, the Economic Impact Indicator increases even more for most countries that already experienced 

an increase in Future 1. The highest changes compared to today are in sales markets in Belgium (+4) and 

the UK (+3). The highest potential impacts (indicator > 8) in this future scenario are transmitted to Swit-

zerland from sales markets in Italy, 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. However, some countries, 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 Taiwan, the impact indicators 

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 the baseline scenario, so even if future hazards intensify, the indicator can-

not increase further. 
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Table 17: Economic Impact Indicator (Future 2) - Country Perspective. 

Country  River Flood  

European 
Winter 
Storms  

Tropical Cy-
clones  

Economic 
Impact 
Score  

Economic 
Impact  

Indicator  

Asia            

China 10 0 9 10 8.9 

Cyprus - - - - - 

India 10 0 8 9 8.3 

Indonesia 5 0 4 4 3.2 

Japan 6 0 10 10 8.6 

Korea, Republic of 6 0 9 8 6.6 

Taiwan, Province of China 3 0 10 9 7.9 

Turkey 6 2 0 5 4.1 

Europe            

Austria 7 4 0 5 3.6 

Belgium 10 5 0 9 7.8 

Bulgaria 3 1 0 3 2.1 

Croatia 2 1 0 2 1.0 

Czechia 6 3 0 5 3.9 

Denmark 3 5 0 4 2.5 

Estonia 3 2 0 3 1.8 

Finland 2 2 0 2 0.5 

France 10 6 0 10 8.7 

Germany 10 8 0 10 8.6 

Greece 4 2 0 4 3.0 

Hungary 8 1 0 6 5.0 

Ireland 9 5 0 7 5.8 

Italy 10 4 0 10 9.0 

Latvia 1 2 0 1 0.0 

Lithuania 2 2 0 1 0.0 

Luxembourg 5 4 0 5 3.7 

Netherlands 6 5 0 5 3.6 

Norway 5 4 0 5 3.5 

Poland 8 3 0 6 4.9 

Portugal 6 3 0 5 3.8 

Romania 4 1 0 3 2.2 

Russian Federation 8 0 0 6 4.9 

Slovakia 6 2 0 5 4.0 

Slovenia 5 1 0 4 2.8 

Spain 8 4 0 6 4.9 

Sweden 5 3 0 5 3.5 

United Kingdom 10 7 0 9 7.6 

North America            

Canada 10 0 5 9 7.7 

Mexico 4 0 7 5 4.3 

United States 10 0 9 10 8.7 

Oceania            

Australia 5 0 5 5 3.6 

South America            

Brazil 9 0 0 7 6.3 
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Changes in indirect average annual production losses between Today and Future 1 and Future 2 

The observed changes closely resemble those in upstream markets (see Figure 20 and Figure 21). In general, 

most countries contribute to greater indirect average annual production 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 absolute terms. Indirect 

production losses declined by less than 1 Mio. USD, whereas increases can exceed 80 Mio. USD. Addition-

ally, since initial production losses in some of these countries were already low, even minor changes can 

cause relatively 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, such as Angola and Nigeria, experience a significant jump in the Economic Impact Indicator. 

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 previous levels. 

 

Figure 20: Change of the indirect average annual production losses in Future 1 compared to Today 

 

Figure 21: Change in the indirect average annual production losses in Future 2 compared to Today 
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Impact Score by Hazard 

Similar to the upstream supply chain impacts, we can also analyze the impact of various hazards on a 

global scale from a downstream sales market perspective (see Figure 22). The overall picture closely resem-

bles that of 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 markets. In contrast, European winter storms do impact key 

trading partners. However, the resulting damages are relatively minor compared to river floods and tropi-

cal cyclones. In financial terms, river floods and tropical cyclones currently cause indirect average annual 

production losses of up to $25 Mio. through sales markets, whereas European winter storms lead to 

losses of up to $2 Mio. 

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 flood-related indirect average annual production losses could reach up to $50 Mio., increasing to 

over $100 Mio. 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, Vietnam, Egypt, and Sudan. 
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River Flood European Winter Storm Tropical Cyclones  

Today    

   

 

Future 1    

   

 

 

Future 2    

   

 

Figure 22: Economic Impact Score by Hazard ς Today, Future 1 and Future 2
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Extreme Events 
Figure 23 illustrates the direct production losses due to extreme events with a 100-year return period 

(PL100, see Section 4.5) in the affected country (Y-axis) and the resulting indirect production losses 

(riPL100) transmitted to the Swiss economy through sales markets, expressed relative to Switzerland's to-

tal production value (X-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 0.125% compared to 0.2% on the supply chain side. 

 

Figure 23 Direct and indirect production losses due to extreme events (100-year 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 eventsτsuch as river floods, tropical cyclones, and European win-

ter stormsτin sales market countries are already affecting Swiss industries today. The extent of the po-

tential economic impact varies significantly across regions, depending on the specific hazards present in a 

country and its economic relevance for Switzerland. Countries posing a severe risk of transmitting sub-

stantial production losses through 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 suppliers but also as key sales destinations for Swiss goods and 

services.  

Looking ahead, the risk for substantial production losses in Switzerland is expected to increase for most 

countries, with the rise being more pronounced under a scenario of severe climate change. The aggrava-

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 same level as today. 

The countries with the highest economic impact scores and therefore with a severe risk for substantial 

production losses in Switzerland (score > 8) are: 

¶ Today ς Europe: Germany, Asia: Philippines, Japan 

¶ Moderate climate change - Europe: Italy, Germany and France; Asia: the Philippines, Japan, India, Vi-

etnam; North America: the US 



 

67/179 

¶ Severe climate change - Europe: 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 supply chains. This is likely due, at least in part, to the higher monetary 

value of goods and services exported from Switzerland compared to those imported within supply chains. 
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5.4 Climate Impacts on Swiss Industries 

 

General impacts 
The following figure illustrates which Swiss industries are significantly affected by the modelled climate 

hazards, both from disruptions in supply chains and sales markets. The Y-axis represents the total annual 

output of Swiss industries, while the X-axis shows the indirect average annual production loss of a specific 

sector relative to its output. Additionally, the size of the circles indicates the absolute indirect average an-

nual production loss. Industries positioned high on the Y-Axis are particularly relevant for the Swiss econ-

ƻƳȅΣ ŀǎ ǘƘŜȅ ŎƻƴǘǊƛōǳǘŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀƴƴǳŀƭ ƻǳǘǇǳǘΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘŜ ·-Axis highlights the 

extent to which specific industries are impacted by climate hazards through their supply chains (on the 

left) or sales markets (on the right). 

Overall, losses appear small ǿƘŜƴ Ǉǳǘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ƻǾŜǊŀƭƭ ƻǳǘǇǳǘτeven in a scenario with 

severe climate change, no industry experiences a loss exceeding 0.1% (supply chain) or 0.15% (sales mar-

kets) of its total production value. However, note again that extreme events can lead to higher losses in 

specific years, and individual companies can face substantial impacts.  

One noteworthy sector is wholesale trade (28), which plays an important role in the Swiss economy and 

shows relevant impacts in both its supply chain and sales market. Similarly, other key industries affected 

by both channels include the pharmaceutical industry (11) as well as the Swiss mechanical, electrical, 

and metal (MEM) industry, which consists of several subindustries (14-18) shown in the figure. 

Industries facing high losses mainly through their supply chains include the food industry (4) and agricul-

tural industry (0)τwhich together are important for the Swiss economyτand the highly relevant con-

struction sector (26). The highest losses due to supply chain impacts are borne by the textile industry (5), 

which, however, has relatively low economic relevance. 

Industries facing high losses mainly through their sales markets, with significant economic relevance are 

the two service industries: financial services (40) and legal and accounting activities; activities of head 

offices; management consultancy activities (44). The highest relative losses are experienced by the 

chemical industry (10), which, however, has a relatively low economic relevance. 

Main insights: 

¶ Climate hazards cause relatively small production losses at the industry level in Switzerland, but 

individual firms can be severely affected. 

¶ Key sectors like wholesale trade, pharmaceuticals, the Machinery, Electrical and Metal-Industry 

(MEM) industry, and construction are notably affected through both their supply chains and sales 

markets. 

¶ The Swiss MEM industry faces significant indirect losses, primarily due to its strong reliance on 

German suppliers and global disruptions in manufacturing and service sectors. 

¶ Legal and consulting services are mainly affected by sales market disruptions, especially in Ger-

many, France, and other advanced economies. 

¶ To address their individual risks, companies should diversify supply chains and sales markets, re-

duce single-source dependencies, and conduct localized climate risk assessments of key partners 

and regions. 
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No. Hector No. Sector No. Sector 

0 Crop and animal production, hunting and related service activities 19 Manufacture of motor vehicles, trailers and semi-trailers 38 Telecommunications 

1 Forestry and logging 20 Manufacture of other transport equipment 39 Computer programming, consultancy and related activities; information 
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 social  
security 

4 Manufacture of food products, beverages and tobacco products 23 Electricity, gas, steam and air conditioning supply 42 Activities auxiliary to financial services and insurance activities 

5 Manufacture of textiles, wearing apparel and leather products 24 Water collection, treatment and supply 43 Real estate activities 

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

25 Sewerage; waste collection, treatment and disposal activities;  
materials recovery; remediation activities and other waste  
management services  

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

7 Manufacture of paper and paper products 26 Construction 45 Architectural and engineering activities; technical testing and analysis 

8 Printing and reproduction of recorded media 27 Wholesale and retail trade and repair of motor vehicles and motorcycles 46 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 activities 

11 Manufacture of basic pharmaceutical products and pharmaceuti-
cal preparations 

30 Land transport and transport via pipelines 49 Administrative and support service activities 

12 Manufacture of rubber and plastic products 31 Water transport 50 Public administration and defence; compulsory social security 

13 Manufacture of other non-metallic 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 and 
equipment 

34 Postal and courier activities 53 Other service activities 

16 Manufacture of computer, electronic and optical products 35 Accommodation and food service activities 54 Activities of households as employers; undifferentiated goods- and ser-
vices-producing 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 re-
cording and music publishing activities; programming and broadcasting 
activities 

  

 

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

production will be examined in greater detail in Section 5.7 . The Swiss MEM-Industries and the industry 

comprising legal, accounting and consulting activities16 will be briefly examined in the following sub-chap-

ters. 

Machinery, Electrical and Metal-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 Union, especially Germany, as well as the US and China. In 2023, the Swiss 

MEM industry exported goods worth approximately 70 bn CHF, which is more than a quarter of 

 
16 The financial services industry shows slightly higher overall losses. However, we chose not to analyse it in detail, as its 
global scope and digital nature make the results more difficult to interpret.  
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{ǿƛǘȊŜǊƭŀƴŘΩǎ ǘƻǘŀƭ ŜȄǇƻǊǘǎ (swissmem, 2024). Major export products encompass machinery, electrical 

equipment, watches and precision instruments (BAZG, 2024).  

On the import side, the MEM industry sources raw materials, semi-finished products, and capital goods. 

Key imports including basic and fabricated metals, chemical products, machinery, as well as computers 

and electronic products (based on own analysis of the input-output table WIOD), and vehicles. The Euro-

pean Union, especially Germany, as well as China serve as a significant supplier for these imports. 

Global impacts on the supply chain and sales markets 

Figure 24 and Figure 25 illustrate the indirect average annual production losses (%) in Switzerland's MEM 

industry caused by disruptions in the supply chain and sales markets from the most relevant countries. It 

should be noted that, due to methodological reasons (see Section 4.5), 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 reflects DŜǊƳŀƴȅΩǎ ǊƻƭŜ ŀǎ ŀ ƪŜȅ ǇǊƻŘǳŎŜǊ ƻŦ ƘƛƎƘ-tech components, machinery, and intermediate 

goods that are essential for Swiss MEM companies. China and France also play a major role in overall pro-

duction losses. However, the impact of France increases much more drastically than that of China. 

 
Supply Chain Impacts: 

 

Figure 24 Supply chain impacts ς MEM Industry  

The most critically exposed sector for Swiss supply chains is services, followed by manufacturing. The 

strong impact on the service sector may be explained by the increased digitalization and automation in 

the MEM industry, which relies heavily on IT services, logistics, and engineering expertise from abroad. In 

Asian countries, agriculture is particularly relevant17, while in Pakistan, the mining 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 agricultural-derived inputs in-
clude bio-based plastics, plant-based lubricants, or cellulose-based packaging materials, which may be used 
directly in production or indirectly through suppliers. 
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Figure 25 Sales Market Impacts ς MEM Industry 

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

a9a ƛƴŘǳǎǘǊȅΩǎ ǇǊƻŘǳŎǘƛƻƴ ƭƻǎǎŜǎΣ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ Service sector. This makes sense as the MEM industry 

serves industrial clients who integrate Swiss machinery and components into their own production pro-

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

nies also supply specialized machinery for agricultural production. 

Recommendations: 

¶ Generally, companies should explore their options to diversify their supply chain and sales markets to 

reduce reliance on specific suppliers and clients, especially if those will be significantly affected by cli-

mate impacts  

¶ The industry should minimize single-source dependencies by building networks of alternative suppli-

ers, especially for critical inputs and raw materials 

¶ Regular risk assessments can help identify vulnerabilities in supply chains and sales markets, enabling 

the development of contingency plans 

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

strategies. 

¶ {ƛƴŎŜ Ǌƛǎƪǎ ƭƛƪŜ ǊƛǾŜǊ ŦƭƻƻŘǎ ŀǊŜ ƘƛƎƘƭȅ ƭƻŎŀƭƛȊŜŘΣ ŎƭƛƳŀǘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ƪŜȅ ǎǳǇǇƭƛŜǊǎΩ ǎǇŜŎƛŦƛŎ ǇǊƻπ

duction sites are essential. Even in high-impact countries like Germany or France, not all locations are 

equally affected; conversely, specific suppliers in low-risk countries may face severe local threats (e.g. 

if their site is located next to a river) 

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

¶ Where feasible, sales markets should be broadened across diverse regions and countriesτespecially 

beyond those expected to face the highest production losses (Germany, France, China, the US, and 

India)τto mitigate the impact of localized disruptions. 

Legal and accounting activities; activities of head offices; management consultancy activities 
¢ƘŜ ƛƴŘǳǎǘǊȅ ά[ŜƎŀƭ ŀƴŘ ŀŎŎƻǳƴǘƛƴƎ ŀŎǘƛǾƛǘƛŜǎΤ ŀŎǘƛǾƛǘƛŜǎ ƻŦ ƘŜŀŘ ƻŦŦƛŎŜǎΤ ƳŀƴŀƎŜƳŜƴǘ ŎƻƴǎǳƭǘŀƴŎȅ ŀŎǘƛǾƛπ

ǘƛŜǎέ ŜƴŎƻƳǇŀǎǎŜǎ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ǇǊƻŦŜǎǎƛƻƴŀƭ ǎŜǊǾƛŎŜǎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ƭŀǿ ŦƛǊƳǎΣ ƴƻǘŀǊƛŜǎΣ ŀƴŘ ƭŜƎŀƭ ŀŘǾƛπ

sors; accounting and auditing services; corporate headquarters that manage and coordinate group-level 

operations; as well as strategic and business management consultancy firms. These services are primarily 

knowledge- and expertise-driven. The industry is relevant for Switzerland as it contributes almost 5% of 

the Swiss overall output.  

As a service industry, 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 economies with strong business and financial sec-

tors such as EU countries, the US or the UK (SECO, 2024).  
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Figure 26 and Figure 27 illustrate the indirect average annual production 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 countries. Alike the situation of the MEM-industries, 

impacts in Germany are the most significant contributor to these losses across all scenarios and both for 

ǎǳǇǇƭȅ ŎƘŀƛƴ ŀƴŘ ǎŀƭŜǎ ƳŀǊƪŜǘ ƛƳǇŀŎǘΣ ǎƘƻǿƛƴƎ ŀƭǎƻ ǘƘƛǎ ƛƴŘǳǎǘǊȅΩǎ ǎǘǊƻƴƎ ŎƻƴƴŜŎǘƛƻƴ ǘƻ DŜǊƳŀƴȅΦ /ƘƛƴŀΣ 

France, Belgium and the Philippines also play a major role in overall production losses. 

 
Supply Chain Impacts: 

 

Figure 26 Supply chain impacts - Legal 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, since - as noted above - the legal, accounting and consulting 

services industry mostly requires other services 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: 

 

Figure 27 Sales market impacts - Legal and accounting activities; activities of head offices; management consultancy activities 

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 

ƛƳǇŀŎǘ ƻƴ ǘƘŜ {ǿƛǎǎ ƛƴŘǳǎǘǊȅΩǎ ǇǊƻŘǳŎǘƛƻƴ losses. For sales markets in Asian countries the impacts on the 

agricultural sector are again the cause for production losses.  It is also noteworthy that the potential 

losses due to sales market disruptions are generally higher than those from 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 

¶ DƛǾŜƴ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ƘƛƎƘŜǊ ŜȄǇƻǎǳǊŜ ǘƻ ŘƛǎǊǳǇǘƛƻƴǎ ƛƴ ǎŀƭŜǎ ƳŀǊƪŜǘǎΣ ŎƻƳǇŀƴƛŜǎ ǎƘƻǳƭŘ ŎƻƴŘǳŎǘ ǘŀǊπ

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 

location-specific climate risk assessments of key partners to gain 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 hazards such as river floods, tropical cyclones, and European winter storms are already having no-

ticeable effects on Swiss industriesτboth through global supply chains and international sales markets. 

The potential economic impact varies significantly across regions, depending 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 the highest indirect production 

losses in Switzerland both through supply disruptions and through their role as major sales markets. This 

ǳƴŘŜǊǎŎƻǊŜǎ ǘƘŜƛǊ ŎŜƴǘǊŀƭ ǊƻƭŜ ƛƴ {ǿƛǘȊŜǊƭŀƴŘΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜŎƻƴƻƳƛŎ ƴŜǘǿƻǊƪΦ 

Looking ahead, climate-related production losses in Switzerland are expected to rise considerablyτespe-

cially under scenarios of severe climate change. This increase is almost entirely driven by the growing in-

tensity of river floods, while losses linked to winter 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 national-level results show 

average impacts, specific companies may face very high 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 strategies. A 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 

climate-related disruptions happening within one business year both in Switzerland and abroad (Stadler 

Rail, 2025). 

In summary, climate-related risks to the Swiss economy are not just a long-term concernτthey are al-

ready materializing today. Their importance is set to grow in the future.  
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5.5 Sea-level Rise 

 

Projected Global Effects 
Climate change is the primary driver of global sea-level rise. Climate change and sea-level rise is not linear. 

Instead, as both temperatures and sea levels increase, they lead to exponential 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 periods (Sheedy, 2023).  

According to the World Economic Forum data (Victoria Masterson, 2025), rising sea levels caused by cli-

mate change are impacting 1 billion people worldwide. The year 2024 saw an unexpectedly fast rise of sea 

levels, which are already unprecedented. Scientists were anticipating a rise of 0.43 cm. but instead rec-

orded a rate of 0.59 cm. The projected global mean sea-level rise is illustrated in Figure 28. 

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

rising sea levels, with nearly 900 Mio. people living in low-lying coastal areas in acute danger. According 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 sea-level rise amplifies storm surges, causing them to reach higher water levels and 

penetrate further inland. 

Climate-induced sea-level rise is also an increasing concern for economic activity and development across 

the globe. While coastal regionsΩ productive capital and vulnerability varies strongly, the destructive po-

tential impacts of sea-level rise amount to estimated 0.5% of global GDP by 2080 in a high sea-level rise 

scenario corresponding to 1.75m of global mean sea-level rise (Pycroft, Abrell, & Ciscar, 2016). According 

to the International Monetary Fund (IMF) the global GDP in 2025 is approximated at 113.8 trillion USD.  

In terms of their effects on different sectors, rising sea levels pose significant threats to infrastructure 

such as roads, bridges, and buildings, resulting in higher maintenance and repair costs. Increasing fre-

quency and severity of coastal flooding intensifies erosion and leads to saltwater intrusion into freshwater 

resources, jeopardizing drinking water supplies and reducing agricultural productivity. Communities that 

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

way of life. 

According to A. G. Cosby, 15% of global population lives within 10 kilometers of the coast. 29% live within 

50 kilometers of the coast. Rising sea levels may also force the relocation of populations from low-lying 

regions, creating social and economic difficulties such as property loss, loss of income sources, and 

greater strain on social support systems.  

Main insights: 

¶ The analysis highlights increasing indirect production losses transmitted to Switzerland due to sea 

level rise and tropical cyclone flooding, with more severe climate scenarios showing notably 

higher risks, especially from countries like Mexico, Colombia, and Morocco. 

¶ SwitzerlandΩs major trading partners are predominantly coastal nations exposed to sea level rise; 

highly relevant partners such as China, Italy, and the United Kingdom face significant exposure. 

¶ The manufacturing and service sectors are most exposed to sea level rise risks, with these sectors 

also holding substantial economic importance for Swiss trade, while agriculture, forestry, utilities, 

and mining have lower combined exposure and relevance. 

¶ Overall, the intersection of SwitzerlandΩs trade dependencies and the projected increase in 

coastal flood risks underlines the importance of considering sea level rise in future economic and 

supply chain resilience planning. 

https://apnews.com/article/politics-climate-and-environment-united-nations-security-council-antonio-guterres-5df7986b2b27989acb729d4da17155f8#:~:text=UNITED%20NATIONS%20(AP)%20%E2%80%94%20The,in%20low%2Dlying%20coastal%20areas.
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Among the emerging complex issues related to sea-level rise is the question of maritime boundaries, as 

Ƴŀƴȅ ōŀǎŜƭƛƴŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻŀǎǘƭƛƴŜΩǎ ƭƻǿ-water mark. This creates legal uncertainty, particularly 

regarding whether baselines should be fixed or ambulatory. The 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, sea-level rise and the resulting uncertainty around maritime bounda-

ries are becoming increasingly important factors in ESG and geopolitical risk assessments όD¦5Lb(Σ нлнпύ, 

(Honniball, 2024) . 

 

Figure 28: Projected global mean sea-level rise until 2300 (IPCC, IPCC Special Report on the Ocean and Cryosphere in a Chang-

ing Climate (H.-O. Pƻ↓rtner, D.C. Roberts, V. Masson-Delmotte, P. Zhai, M. Tignor, E. Poloczanska, K. Mintenbeck, A. Alegría, 

M. Nicolai, A) 

To sum up, the key global impacts of sea-level rise include infrastructure damage, large-scale relocation of 

communities, disputes over maritime boundaries, ecosystem disruption, and economic losses. Under-

standing past sea- level rise and its historical context is essential for predicting future changes and devel-

oping effective adaptation strategies aimed at safeguarding at-risk communities and preserving ecosys-

tems. 

{ǿƛǘȊŜǊƭŀƴŘΩǎ Country Trading Partners exposure to sea-level rise 
When implementing the analysis according to the semi-quantitative approach referred to in section 4.7, 

we found a global average percentage of assets exposure value at risk to sea-level rise of 1.89% under 

RCP4.5 and 1.96% under RCP8.5 (not counting non-coastal countries). This means, that 1.89% and 1.9% 

respectively of the asset value in collected exposure data for different industries in scope are exposed to 

sea-level rise. For this exposure data, this assumes zero tolerance for flooding: if the 100-year flood depth 

is larger than 0, the location is at risk of flooding.  

Switzerland will be indirectly impacted by sea-level rise due to its dependency on internationally coastal 

production and supply chains. Among {ǿƛǘȊŜǊƭŀƴŘΩǎ trading partner countries, all but Austria have coast-

lines and are therefore exposed to sea-level rise risks. 

Figure 29 shows the relationship between the output induced by Swiss final demand and sea-level rise 

(SLR) ŜȄǇƻǎǳǊŜ ƻŦ {ǿƛǘȊŜǊƭŀƴŘΩǎ рл Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘǊŀŘƛƴƎ ǇŀǊǘƴŜǊǎ under RCP8.5 projections for 2050: 
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Figure 29Υ 9ȄǇƻǎǳǊŜ ǘƻ {[w ŀƴŘ ŎƻǳƴǘǊȅ ǊŜƭŜǾŀƴŎŜ ŦƻǊ {ǿƛǘȊŜǊƭŀƴŘΩǎ рл Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘǊŀŘƛƴƎ ǇŀǊǘƴŜǊǎ in 2050. 

Most countries cluster between 0% and 2% exposure. The countries with >2% exposure to sea-level rise 

(Vietnam, Peru, Belgium, and Sweden) are of limited importance to Switzerland in comparison, with all 

except Belgium ranked outside the 15 most important partners. !ƳƻƴƎ {ǿƛǘȊŜǊƭŀƴŘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ 

economic partners, China, Italy, and the United Kingdom have the highest exposure. 

Sectoral Exposure to Sea-Level Rise 
Figure 30 shows the percentage of Asset Value at Risk from sea-level rise (SLR) under the RCP8.5 scenario 

in 2050. It highlights the exposure of key global production sectors to SLR and compares this with their 

economic relevance, measured by output induced by Swiss final demand. It showes the increased expo-

sure of the global manufacturing sector, which is highly relevant for Swiss trade. Furthermore, 0.48% of 

the service sector is exposed and is more economically relevant to Switzerland than manufacturing, utili-

ties and mining are neither exposed nor highly relevant economically. Even though agriculture and for-

estry sectors are sufficiently exposed, their economic relevance is small compared to manufacturing and 

services. 
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Figure 30 shows the % Asset Value at Risk of Manufacturing, Service, Mining, Utilities, Agriculture + Forestry from Sea-Level 

Rise (RCP8.5 Scenario in 2050)18 

We conclude that trade flows in the manufacturing and service sectors, as well as country trading part-

ners such as the United Kingdom, China and Italy, are material for Switzerland in the context of sea-level 

rise in 2050. 

In terms of impacts on other sectors, while the Insurance sector falls outside the scope of this work, it is 

nonetheless important to acknowledge the significance of rising sea levels for this relevant industry in 

Switzerland. Rising sea levels may threaten real estate, infrastructure, and agricultural assets in coastal 

regions, potentially leading to asset damage and 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 dissemination of risk data and model-

ing insights, collaborating with communities and authorities to develop adaptive strategies, and investing 

in technologies that mitigate flood and climate-related risks. In this way, climate-related challenges can be 

transformed into opportunities.  (Au, 2024). 

Impacts of sea-level rise on Swiss ƛƴŘǳǎǘǊȅΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎ 
The following analysis estimates the impact of sea-level rise to Swiss production chains by focusing on 

flooding caused by tropical cyclones, comparing the changes in present-day risks with those projected for 

2060 under two climate scenarios. Certain considerations and limitations should be noted: A 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 baseline conditions. 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 regional differences 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 than just reporting absolute numbers that might be dominated by current 

exposure. Furthermore, the analysis does not include storm surge from non-tropical 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 calibrated to real-world financial 

 
18 Agriculture and forestry 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.  

Figure 31 and Figure 32 illustrate 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. Positive values 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 a sea-level rise and transmitted 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 Mexico, Colombia, and Morocco are expected to increase the mostτ with 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 countries, including Haiti, Myanmar, Ireland and Vanuatu 

also show notable increases, ranging from three-to fivefold. 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: 

 

Figure 31: Change in the deviation of indirect average annual production losses from Today: Future 2 vs. Future 1 (Supply 

Chain Impacts) 

Sales Market: 

 

Figure 32: 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 

Economic Relevance for Switzerland 
/ƘƛƴŀΩǎ ŜŎƻƴƻƳƛŎ ǊŜƭŜǾŀƴŎŜ ƛƴ ǘƘŜ ǿƻǊƭŘ ƛǎ ǳƴŘƛǎǇǳǘŜŘΦ /Ƙƛƴŀ Ƙŀǎ ǊƛǎŜƴ ǘƻ ōŜŎƻƳŜ ǘƘŜ ǎŜŎƻƴŘ-largest econ-

omy based on GDP and has surpassed the United States based on purchasing power standards. The Swit-

zerland-China free trade agreement has been in force since 2014. China has become the third most im-

portant trading partner for Switzerland (Eidgenössisches Department für auswärtige Angelegenheiten 

(EDA), 2021), after 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 products (Eidgenössisches Department für auswärtige Angelegenheiten (EDA), 2021). Aside 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 goods. In 2023, more than half of the Swiss compa-

nies in the chemical and pharmaceutical as well as the electronics industry considered their dependency on 

China to be medium or high (KOF Konjunkturforschungsstelle, 2023). In the electronics industry, around 5% 

of companies even estimated their dependency to be very high. As China 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 climate-related hazards in China on Switzerland. As previously mentioned, 

due to the limitations of the modelling approach, the results should be regarded as illustrating potential 

impacts and not be taken 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 

ƭŜǾŜƭΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ /Ƙƛƴŀ Ƙŀǎ ƭŀǳƴŎƘŜŘ ǘƘŜ άaŀŘŜ ƛƴ /Ƙƛƴŀ нлнрέ όaL/нл25) industrial policy strategy in 

2015 which aims at becoming the world leader in ten19 ƪŜȅ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŜƴŘ /ƘƛƴŀΩǎ ǊŜƭƛŀƴŎŜ ƻƴ ƛƴǘŜǊƴŀπ

tional technology (Institute for Security & Development Policy, 2018). This kind of policy strategy alone 

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

/ƘƛƴŀΩǎ !ǇǇǊƻŀŎƘ ǘƻ /ƭƛƳŀǘŜ /ƘŀƴƎŜ 
China is especially vulnerable to climate change, also due to its large geographical spread. For example, 

average annual temperature increases in China have been higher than the global average, China is facing 

 
19 The ten key sectors are: new information technology, numerical control tools, aerospace equipment, high-tech ship, rail-
way equipment, energy saving, new materials, medical devices, agricultural machinery, power equipment. 

Main insights: 

¶ China is a key trading partner of Switzerland, with strong ties in sectors like electronics, machin-

ery, textiles, chemicals, and pharmaceuticals; many Swiss firms are moderately to highly depend-

ent on Chinese supply chains. 

¶ China is highly exposed to climate hazards such as heatwaves, floods, and tropical cyclones, and 

while it has set long-term climate goals, including focusing on adaptation to climate change, its 

economy remains vulnerable. 

¶ The Chinese agricultural sector is by far the most directly affected sector by the climate hazards 

modelled in this project.  

¶ Swiss manufacturing industries are the most exposed to the indirect effects of climate impacts in 

China both through their supply chains as well as from the sales market perspective. 

¶ In terms of supply chain disruptions, the Swiss textile and pharmaceutical industries face the 

highest relative production losses 

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

¶ Production losses transmitted from China are expected to intensify in the future, ǘƘƻǳƎƘ /ƘƛƴŀΩǎ 

ongoing adaptation efforts may help mitigate some of the resulting impacts on Swiss industries. 
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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. Heavy rainfall could create dam safety challenges, including 

at the Three Gorges Dam (Sandalow, et al., 2022).  

Under these high climate risks, China has joined other countries in setting a net zero path (albeit based on 

carbon neutrality)20 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 neutrality by 2060. To ŀŎƘƛŜǾŜ ǘƘŜǎŜ ƎƻŀƭǎΣ /ƘƛƴŀΩǎ 

energy system, which relies heavily on fossil fuels, needs to be completely transformed. Even more im-

portantly, China is pushing for climate change adaptation measures (Prytherch, Lieberthal, & Hass, 2023). 

¢ƘŜ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ /ƘŀƴƎŜ !ŘŀǇǘŀǘƛƻƴ {ǘǊŀǘŜƎȅ нлор Ŏŀƭƭǎ ŦƻǊ άǇǊƻŀŎǘƛǾŜ ŀŘŀǇǘŀǘƛƻƴέ ƛƴǎǘŜŀŘ ƻŦ ǊŜŀŎǘƛǾŜƭȅ 

responding to climate change threats. The measures include large-scale infrastructure projects and change 

of land-use patterns. Overall, it emphasizes food security and the importance of supply chains. (Sandalow, 

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 for the present 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, the services and manufacturing 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 the manufacturing 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-

ƴŜǎŜ ǇǊƻŘǳŎǘƛƻƴ όннΩслу ōƴ ¦{5ύΦ Lƴ ǘƘŜ CǳǘǳǊŜ н ǎŎŜƴŀǊƛƻ ǘƘŜ ǘƻǘŀƭ ǇǊƻŘǳŎǘƛƻƴ ƭƻǎǎ ƛǎ ƻǾŜǊ рл ōƴ ¦{5 ƻŦ 

total Chinese production.  

 

 

Figure 33: Direct production losses in China for 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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¢ŀƪƛƴƎ ŀ ŎƭƻǎŜǊ ƭƻƻƪ ŀǘ ƻƴŜ ƻŦ /ƘƛƴŀΩǎ ŎǊƛǘƛŎŀƭ ǎŜŎǘƻǊǎ ŦƻǊ {ǿƛǎǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎ ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ {ǿƛǘȊŜǊƭŀƴŘΩǎ 

security of supply ς the pharmaceutical industry, the direct damages (annual averages) from river flood 

and tropical cyclones affecting pharmaceutical production sites increase rapidly between the situation 

ά¢ƻŘŀȅέ ŀƴŘ ǘƘŜ ǘǿƻ ŎƭƛƳŀǘŜ ǎŎŜƴŀǊƛƻǎΥ ƛƴ ōƻǘƘ ŦǳǘǳǊŜ ǎŎŜƴŀǊƛƻǎ ǘƘŜ ƭƻǎǎŜǎ are around 70% higher com-

pared to today. This direct production loss will likely also 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, namely the indirect average annual production losses that Swiss in-

dustries face due to the direct impacts in China.  

Figure 34 illustrates the ten Swiss industries that experience the highest indirect average annual production 

losses caused by supply chain impacts resulting from climate hazards in China. In absolute terms, the phar-

ƳŀŎŜǳǘƛŎŀƭ ǎŜŎǘƻǊ ŦŀŎŜǎ ǘƘŜ ƘƛƎƘŜǎǘ ƭƻǎǎŜǎΣ ƴŀƳŜƭȅ ƻƴ ŀǾŜǊŀƎŜ нΦф aƛƻΦ ¦{5 ǇŜǊ ȅŜŀǊΣ ŦƻƭƭƻǿŜŘ ōȅ άǿƘƻƭŜπ

ǎŀƭŜ ǘǊŀŘŜέ όмΦм aƛƻΦ ¦{5ύ ŀƴŘ άƳŀƴǳŦŀŎǘǳǊƛƴƎ ƻŦ ŎƻƳǇǳǘŜǊΣ ŜƭŜŎǘǊƻƴƛŎ ŀƴŘ ƻǇǘƛŎŀƭ ǇǊƻŘǳŎǘǎέΦ  

In relative terms, which sets the losses in relation to the total output of the respective Swiss industry, even 

the loss for the sector impacted the most, άƳŀƴǳŦŀŎǘǳǊƛƴƎ ƻŦ ǘŜȄǘƛƭŜǎΣ ǿŜŀǊƛƴƎ ŀǇǇŀǊŜƭ ŀƴŘ ƭŜŀǘƘŜǊ ǇǊƻŘπ

ǳŎǘǎέ, is less than 0.01% 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 highlighted later.  

In the future scenarios, the ten most affected Swiss industries remain almost unchanged. However, all the 

industries face increased losses. For example, the indirect average annual production losses in the pharma-

ceutical industry rise to USD 3.4 Mio. (Future 1) or 3.6 Mio. USD (Future 2). The relative loss in the textile 

industry rises to 0.01% (Future 1) and 0.011% (Future 2). 

Total indirect average annual production losses across all industries range from 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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Figure 34: Absolute and relative indirect average annual 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 tropical cyclones and 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 countries 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; however, the increase over time is comparable to 

the direct production losses in China. 


































































































































































































