
  1 

Copyright © 2023 Society of Actuaries Research Institute 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tianyang Wang, Ph.D., ASA, CFA, FRM April 2023 
 

Disaster events are catastrophic to society. While attention is mostly focused on the loss of lives and the broad 

range of economic and environmental impacts, an often-overlooked impact of these disasters is that they can also 

pose significant risks to the financial markets through various channels. This is the focus of this essay. 

Based on the types and nature of disasters, they tend to be concentrated in a specific region and have a more 

directly localized impact. Intuitively, they may disproportionately affect specific industries in the region, such as 

tourism or agriculture, leading to a decline in the stock prices of companies in those sectors. However, the 

increasing complexity of industrialization can also spread the impacts contagiously through the financial markets. 

Some disaster events can significantly disrupt supply chains and lead to contagion along the economic network, 

causing shortages of goods, increased prices, and longer-term reduced economic activity and employment as 

businesses struggle to recover. This can lead to a more significant and correlated decline within multiple sectors of 

the stock market as investors react to the news, potentially posing a threat to investment and financial stability. 

For example, the Japan Tohoku earthquake and tsunami of 2011 had a significant impact on the global supply chain, 

leading to disruptions and delays in the production and delivery of goods. The disaster hit suppliers of critical 

components such as semiconductors, microcontrollers, and sensors, which are used in a wide range of electronic 

devices. This disruption in the supply chain led to shortages of these components, causing delays in the production 

of many consumer electronics, including smartphones, laptops, and televisions. The financial impact of the supply 

chain disruption was contagious as it affected not only the companies directly impacted by the disaster, but also 

their suppliers, shipping industries, and customers with spatial contagion observed for neighboring countries and 

trading partners globally. For example, one of the most notable examples of this was the automotive industry, 

where many car manufacturers were forced to halt production due to a shortage of parts. Car manufacturers such 

as Honda and Toyota had to temporarily shut down production lines, leading to lost revenue and decreased profits. 

Their suppliers, customers, and shipping industry, in turn, also faced financial losses as they were unable to fulfill 

their orders. 

The significant contagious financial risks observed during the Japan earthquake and tsunami of 2011 were also seen 

during the global supply chain disruption during the COVID-19 pandemic. This suggests that previous disaster events 

can be a useful reference for understanding and preparing for future exposures. The Society of Actuaries recently 

published a report titled "The Impact of Disaster Events on Investments: A Contagion Channels Perspective," which 
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proposes a dynamic copula-EVT (extreme value theory) model to analyze historical data and identify potential 

contagion patterns after natural disasters. The model takes into account the tail behavior and complex dependence 

structure between financial markets and investigates the existence of financial contagion from a cross-sector 

perspective for different types of natural disasters. The report found that the financial contagion caused by natural 

disasters is complex and heterogeneous under different types of disaster events. The impact of disasters on financial 

markets can vary significantly depending on the nature of the event. In general, disasters that are more difficult to 

anticipate and have more widespread impacts on regions or countries tend to lead to greater volatility in financial 

markets. These disasters may cause a decline in investor confidence and a flight to safety havens as investors seek 

to protect their assets, hence the impact of a disaster may not be limited to a single asset class but may instead be 

spread across multiple asset classes. By understanding the different types of disasters that may lead to increased 

volatility in financial markets, investors can better prepare for and respond to these disaster events. 

Different types of investors face different challenges and opportunities in the aftermath of a disaster. They may also 

have different priorities and considerations when evaluating the impact on their investments or businesses. For 

investors of corporate firms directly affected by the disaster, the physical damage to infrastructure leads to a 

decline in revenue or an increase in costs, which can affect the company's financial performance and its ability to 

meet its financial obligations. This can potentially impact financial stability and shareholder value. Companies and 

industries affected by the disaster may see their stock prices decline or their bond ratings downgraded, so investors 

may need to consider the impact on their supply chain and operations, as well as the impact on customers and 

stakeholders. For financial institutions that provide insurance or financial hedging, they may also be affected by a 

disaster event. For example, there may be a surge in claims for the insurance industry, potentially impacting the 

investment portfolios of insurance companies. This may lead to adjustments in the investment portfolio of an 

insurance company. The financial fallout of corporate firms may also pose counterparty risk for derivatives hedging 

providers. For other financial companies, the primary concern may be the impact on their investments and the risks 

to their balance sheet. A disaster event may lead to a decline in asset values or an increase in default rates, which 

could affect the financial performance and stability of the company. This may result in the need to sell off certain 

assets or reallocate the portfolio to more secure investments.  

Investors must therefore carefully analyze and make decisions to ensure that their portfolio remains well-diversified 

and aligned with the company's investment objectives, while also considering preserving some reserves in the face 

of a disaster event, the impact on their customers, and the risks to their reputation. For instance, insurance 

companies can use statistical models to analyze claims and loss experience after different types of disasters and use 

this information to inform their underwriting practices and risk management strategies. In addition, scenario 

analyses or stress tests can help investors and entities understand the potential impacts of different types of 

disasters on their portfolios or businesses and can be used to develop contingency plans and risk management 

strategies. While previous events can be useful for considering future exposures, it's important to recognize that 

each disaster event is unique and may have different impacts on financial markets. Therefore, it's essential to 

consider both the historical context and the specific characteristics of the current event when evaluating the 

potential impact on investments. By studying the historical data on how different types of disasters tend to impact 

financial markets, investors and entities can better understand the potential risks and challenges they may face in 

the future and use this information to inform their investment strategies, risk management practices, and 

contingency plans. 

Policy actions, both financial and non-financial, can play a significant role in mitigating the impact of disaster events 

on financial markets and investments. Governments and other policy makers can take appropriate actions to 

minimize the short-term and long-term effects of the event and prevent or mitigate the risks of financial contagion. 

Governments can use financial measures, such as government-backed insurance programs or debt relief, to provide 

a safety net for individuals and businesses affected by the disaster. Non-financial measures, such as regulation or 
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standard setting, can also be effective in reducing the risks of future events and improving the resilience of financial 

markets and investments. 

Overall, while the impact of disaster events on the financial market and investments can be complex and varied, 

studies have provided evidence of the patterns and potential mitigations of their impacts. By considering the factors 

outlined above, investors can better understand the potential impacts and develop strategies for responding to and 

mitigating the effects of these events. 
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About The Society of Actuaries Research Institute 

Serving as the research arm of the Society of Actuaries (SOA), the SOA Research Institute provides objective, data-

driven research bringing together tried and true practices and future-focused approaches to address societal 

challenges and your business needs. The Institute provides trusted knowledge, extensive experience and new 

technologies to help effectively identify, predict and manage risks. 

Representing the thousands of actuaries who help conduct critical research, the SOA Research Institute provides 

clarity and solutions on risks and societal challenges. The Institute connects actuaries, academics, employers, the 

insurance industry, regulators, research partners, foundations and research institutions, sponsors and non-

governmental organizations, building an effective network which provides support, knowledge and expertise 

regarding the management of risk to benefit the industry and the public. 

Managed by experienced actuaries and research experts from a broad range of industries, the SOA Research 

Institute creates, funds, develops and distributes research to elevate actuaries as leaders in measuring and 

managing risk. These efforts include studies, essay collections, webcasts, research papers, survey reports, and 

original research on topics impacting society. 

Harnessing its peer-reviewed research, leading-edge technologies, new data tools and innovative practices, the 

Institute seeks to understand the underlying causes of risk and the possible outcomes. The Institute develops 

objective research spanning a variety of topics with its strategic research programs: aging and retirement; actuarial 

innovation and technology; mortality and longevity; diversity, equity and inclusion; health care cost trends; and 

catastrophe and climate risk. The Institute has a large volume of topical research available, including an expanding 

collection of international and market-specific research, experience studies, models and timely research. 
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