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Agenda
1. Covid-19 economic impact and the response to 

it
2. Is there scope for pandemic insurance
3. Remedy for business interruption: insurance or 

credit access
4. How should future intervention be structured
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Economic impact of Covid-19
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Economic impact of COVID-19
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Source: OECD. (2020). OECD Economic Outlook, Interim Report September 2020. OECD Publishing.
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Economic impact of COVID-19 on US GDP 
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Source: Chetty et al, How did
COVID-19 and stabilization policies
affect spending and employment?
A new real-time economic tracker
based on private sector data, June
2020 @MarcusAcademy
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Changes in consumer spending by sector
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Source: Chetty et al, How did
COVID-19 and stabilization policies
affect spending and employment?
A new real-time economic tracker
based on private sector data, June
2020 @MarcusAcademy
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Changes in consumer spending by sub-category
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Source: Chetty et al, How did
COVID-19 and stabilization policies
affect spending and employment?
A new real-time economic tracker
based on private sector data, June
2020 @MarcusAcademy
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Covid-19 vs Great Recession 
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Source: Chetty et al, How did
COVID-19 and stabilization policies
affect spending and employment?
A new real-time economic tracker
based on private sector data, June
2020 @MarcusAcademy



Insurance industry reaction to 
Covid-19
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Event insurance

Travel insurance

Life insurance

Credit InsuranceBusiness interruption

Health insurance

Which areas had been hit by Covid-19?
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Legal situation and its discussion in Switzerland and DACH

 Business interruption insurance usually only covers physical damage

 Policies without this requirement (Non-Physical Damage Business Interruption) are rare and usually have a 
pandemic exclusion clause

 However, an expert opinion by the ombudsman for private insurance comes to the conclusion that “various 
contractual clauses that provide for an exclusion of benefits in the event of a pandemic are unusual and/or unclear”

 Industry often offered voluntary compensation payments despite the pandemic exclusion clause (e.g. Bavarian 
solution in Germany or voluntary payments from Helvetia to catering companies)

«Exclusion is not an attempt by the insurer to shirk a payment that is owed to it. Rather, the fact that risks must be excluded 
corresponds to the legal concept of the Insurance Contract Act. However, according to Art. 33 VVG, the exclusion of a risk is
only valid if it is excluded 'in a specific, unambiguous version'» 
(Walter Fellmann in a media release on a legal opinion he prepared on exclusions from epidemic insurance, which was 
commissioned by the ombudsman for private insurance companies) 
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How did Swiss insurance companies react?

12

 Swiss insurers faced a significant 
drop in profit in 2020

 A big part of covid-19- related 
claims stem from business 
interruption and travel insurance

 In some cases, e.g., Mobiliar, 
catastrophe provisions were 
used
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Insurers response: Key insights

 Typically, insurers were not exposed to pandemic business interruption

 The contracts where coverage of pandemic induced business losses were in grey area ended up
in litigation

 Insurers rushed to exclude pandemic and communicable disease risks from their policies

Questions

 Is this a suitable long-term response of the insurance industry?

 Should the insurance industry attempt to offer some coverage for non-damage business
interruption losses in future pandemics?
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Insurability of Covid-19 claims (I)  
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In principle, a large market 
could emerge for insurance 
against consequential damage 
caused by a pandemic or by 
the risk management 
measures taken (lockdown)
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Insurability of Covid-19 claims (II)  
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Government intervention amid 
Covid-19
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Policy measures during Covid-19 – prudential policies
Advanced economies (AE) versus emerging and developing economies (EMDE)
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Source: Kirti, M. D., Liu, Y., Peria, S. M., Mishra, M. P., & Strasky, J. (2022). Tracking Economic and Financial Policies During COVID-19: An
Announcement-Level Database (No. 17879). International Monetary Fund.

A variety of prudential
policies were used
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Policy measures during Covid-19 – fiscal policies
Advanced economies (AE) versus emerging and developing economies (EMDE)
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Source: Kirti, M. D., Liu, Y., Peria, S. M., Mishra, M. P., & Strasky, J. (2022). Tracking Economic and Financial Policies During COVID-19: An
Announcement-Level Database (No. 17879). International Monetary Fund.

Grants and public
guaranties were the
predominant form of
fiscal intervention.
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Policy measures during Covid-19 – monetary policies
Advanced economies (AE) versus emerging and developing economies (EMDE)
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Source: Kirti, M. D., Liu, Y., Peria, S. M., Mishra, M. P., & Strasky, J. (2022). Tracking Economic and Financial Policies During COVID-19: An
Announcement-Level Database (No. 17879). International Monetary Fund.

Lending operations
were the predominant
form of monetary
intervention.
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Government response: Key insights

 The government policies employed focused primarily on providing liquidity support.

 Grants & tax reliefs were also employed frequently in 2020, providing some kind of de facto
coverage for incurred losses.
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COVID-19 State Loan Guarantee Programs 
France, Germany

Source: BIS (2020). Public guarantees for bank lending in response to the Covid-19 pandemic. Financial Stability Institute (FSI) Brief No. 5 
2020. 
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COVID-19 State Loan Guarantee Program
US & UK

Source: BIS (2020). Public guarantees for bank lending in response to the Covid-19 pandemic. Financial Stability Institute (FSI) Brief No. 5 
2020. 
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Empirical Evidence

Source: https://www.snb.ch/de/mmr/papers/id/working_paper_2020_25
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https://www.snb.ch/de/mmr/papers/id/working_paper_2020_25


Empirical Evidence

Source: Bachas, N., Kim, O. S., & Yannelis, C. (2020). Loan guarantees and credit supply. Journal of Financial Economics.
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Is there scope for pandemic 
insurance?

H Gründl, D Duxha, A Kartasheva, H Schmeiser, “Insurability of Pandemic 
Risks”, Journal of Risk and Insurance 2021, 88:863-902
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Research approach

Analyze a hypothetical insurance contract that provides income in the event of business closures due
to a pandemic
 Use a novel dataset developed by Chetty et al and Opportunities Insights Team
 The data uses private sector data on consumer spending, small business revenues, employment, job postings, and

education

Compare the pricing of a hypothetical insurance contract to insurance pricing of natural catastrophe
risks
 Model insurance supply of catastrophe risks
 Estimate the model using the actual prices of catastrophe risk insurance in the US
 Compare the price markups of the existing NatCat insurance and of the pandemic insurance contract

Evaluate the factors driving pandemic insurance prices and possible public policy and financial market
solutions
 Consider an intertemporal risk-sharing mechanism
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Data to model the loss distribution of a hypothetical NDBI 
during COVID-19
Our objective is to model the impact of infection rates on economic activity

 For this purpose, we link two types of data

• the transaction data on consumer spending, small business revenues, employment and job postings in the US 
on zip code level reported daily 

• daily information on the new COVID-19 infections at the zip code level

 Data sources

• Opportunities Insight Team data: Uses the transaction data from several private data partners, anonymizes them 
and combines the series from different sources on a single platform

• CDC data on daily infection rates

27



28 September 2023

Pandemic insurance contract

 A contract designed to compensate the loss of income to individuals employed in sectors that
require in-person physical interaction

 Contract terms

• up-front premium P
• trigger: declaration of an epidemic/pandemic by a national or a supranational authority, or a shut-down

mandated by the government
• Payout: a monthly payment of C for T months

 Hypothetical contract calibration

• C equals to $2000, $1500 and $1000
• T is 12 month

28
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Pandemic insurance pricing: Theoretical framework

Framework: three-moment CAMP model of Kraus and Litzernberger (1976)

«in a two-point in time setup with t=0, 1, the insurance premium 𝑃𝑃𝑜𝑜,𝑗𝑗 of policyholder j for (pandemic) 
claim payments 𝑆𝑆1,𝑗𝑗 is determined by the three factors,

𝑃𝑃𝑜𝑜,𝑗𝑗 =
1

1 + 𝑟𝑟𝑓𝑓
𝐸𝐸 𝑆𝑆1,𝑗𝑗 − 𝑏𝑏1𝑃𝑃0,𝑗𝑗𝛽𝛽𝑆𝑆1,𝑗𝑗 − 𝑏𝑏2𝑃𝑃0,𝑗𝑗𝛾𝛾𝑆𝑆1,𝑗𝑗

• First term is the expected claim payment: insurance premium is given by the discounted certainty equivalent
• Next two terms are adjustments for systematic risk
• The first factor/adjustment reflects the systematic risk and has the market risk premium denoted by b1
• The second factor/adjustment reflects systematic coskewness and b2 stands for the market coskewness premuim
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What determines insurance price in a three-moment 
CAMP framework? 

 A systematic risk premium charge resulting from a negative systematic risk comes into play 
(a) if the pandemic loss tends to be above average in times of below-average capital market returns
(b) if the pandemic loss to be insured tends to be above average when the pandemic loss rate is above 

average, too

 A premium charge resulting from the last loading factor takes place if above average loss 
payments prevail in situations of large deviations of the market portfolio return from its mean

 The more severe the losses are in situations of extreme capital market returns, the higher the 
markup on the insurance premium losses becomes

30

𝑃𝑃𝑜𝑜,𝑗𝑗 =
1

1 + 𝑟𝑟𝑓𝑓
𝐸𝐸 𝑆𝑆1,𝑗𝑗 − 𝑏𝑏1𝑃𝑃0,𝑗𝑗𝛽𝛽𝑆𝑆1,𝑗𝑗 − 𝑏𝑏2𝑃𝑃0,𝑗𝑗𝛾𝛾𝑆𝑆1,𝑗𝑗
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Pricing model for catastrophe insurance market

ln(1 + 𝜆𝜆)𝑖𝑖𝑖𝑖= 𝛽𝛽𝑣𝑣𝑜𝑜𝑣𝑣 ln 𝜎𝜎𝑣𝑣𝑜𝑜𝑣𝑣2
𝑖𝑖𝑖𝑖 + 𝛽𝛽𝐹𝐹𝐹𝐹 ln 𝜎𝜎𝐹𝐹𝐹𝐹2 𝑖𝑖𝑖𝑖 + 𝛽𝛽𝑀𝑀 ln𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛾𝛾𝑖𝑖 + θ𝑖𝑖 + ε

Variables
• (1 + 𝜆𝜆)𝑖𝑖𝑖𝑖 the markup of insurer i in year t
• 𝜎𝜎𝑣𝑣𝑜𝑜𝑣𝑣2 the volatility of the loss distribution of insurer i in year t
• 𝜎𝜎𝐹𝐹𝐹𝐹2 the fatness of tail of the loss distribution of insurer i in year t
• 𝑅𝑅𝑖𝑖𝑖𝑖 the rating of insurer’s i in year t; 
• 𝛾𝛾𝑖𝑖 insurer fixed effect 
• θ𝑖𝑖 year fixed effect
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Data on the US catastrophe insurance market

 NAIC annual regulatory filings 
• Direct premiums written in NatCat exposed lines of business at the state level
• Schedule P data on losses paid on NatCat lines of business 

 Frequency and severity of natural catastrophes across regions in the US 
• Aggregated using SHELDUS data on losses caused by natural hazards

 Market data from Bloomberg
• insurers’ stock return, stock market indices and interest rates

 Rating data from A.M. Best
• Insurers’ financial strength ratings during 2001-2010
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Pricing of Catastrophe Insurance 

 
 Ln (Markup) 

Ln (ES1%) 0.1451***  
(0.0022) 

Ln (Rating) 0.0385  
(0.0272) 

Constant -2.1198*** 

 (0.1495) 

R2 0.41 
N 60,167 
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• Markup for NatCat coverage is higher for
losses with higher expected shortfall

• A 10% increase in expected shortfall
translates in 1.5% increase in markup
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Pricing of Catastrophe Insurance by line of business 

 Ln (Markup) (1) (2) (3) (4) 
Ln (ES1%) 0.0904*** 0.0853*** 0.0834*** 0.1612***  

(0.0030) (0.0059) (0.0050) (0.0047) 
Ln (Rating) 0.0535* 0.1312** -0.0461 0.1041**  

(0.0309) (0.0648) (0.0511) (0.0482) 
Constant -0.7095*** -2.3710*** -1.2469*** -2.7699*** 

 (0.1448) (0.3119) (0.2578) (0.2889) 

R2 0.68 0.55 0.70 0.51 

N 20,938 11,214 9,527 18,488 

Note: (1) Auto physical damage; (2) Commercial MP; (3) Homeowner/ Farmowner; (4) Special 
property. 
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• Markup for NatCat coverage is
higher for losses with higher
expected shortfall for all line
of businesses
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Estimating the loss distribution of the pandemic 
insurance contract 
 Severity of losses

• Model the impact of infection rates on economic activity, using county level infection rates and the data on 
economic activity in 2020

• Estimate the predicted new unemployment cases caused by the rise of the infection rate in each county in the 
US

• Estimate the total new claims and the claim costs as a function of the infection rate

 Frequency of losses

• Growing frequency of emerging infection diseases that originate in wildlife and enter human population
• Ebola, HIV/AIDS, SARS
• In terms of the global impact, COVID-19 has 1-in-100-year frequency 
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Impact of infection rates on initial unemployment 
insurance claims

36

 Higher infection rates lead to a rise of new unemployment claims.

 Economically significant effect: the rise of the infection rates similar to the New York first wave of
COVID-19 in March-April 2020 leads to around 1.2 million new unemployment claims and
reduces employment in the bottom quantile by 7%.
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Expected shortfall of the hypothetical insurance contract

The expected shortfall of calibrated pandemic insurance loss distribution is about 50-100 times higher 
than the expected shortfall of a NatCat event estimated in any of the regions on industry aggregate 
level

37

Contract Payout industry level ES1% 1% market share ES1%

$2,000 $ 4.6 trillion $46 billion

$1,500 $ 3.5 trillion $35 billion

$1,000 $ 2.3 trillion $23 billion



28 September 2023

Estimated pandemic insurance markup compared to 
NatCat markup

Pandemic UI
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Hypothetical Pandemic Unemployment Insurance
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• Expected shortfall of the pandemic
insurance contract is higher than for
NatCat risks

• The markup of an insurer that covers
3% of the market is between 4.5-5
times the expected loss

• The estimated markup correspond
to the top 20% of the markup in the
NatCat market

• There is scope for private market
but it may be limited
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Intertemporal Risk Sharing Mechanism

 Insurability of pandemic risk is limited by:

• High accumulation risk of pandemic losses
• Lack of geographical diversification
• High prices reduce affordability of pandemic insurance coverage

 Diversify risk over time 

• 50 years, all insurers selling pandemic coverage are mandated to participate
• An intermediary accumulates a fund by charging reinsurance premiums
• Funds are disbursed in the years of the pandemic
• In case the fund is insufficient (pandemic occurs in yearly years), the intermediary can borrow from the financial 

market to replenish the deficit
• Analogous to Arrow-Debreu complete market environment 

39
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Impact of the risk-sharing mechanism on the loss 
distribution
 The risk-sharing mechanism replaces the loss distribution �𝐿𝐿𝑖𝑖 in year t with an average loss

distribution across 50 years,

�𝐿𝐿𝐴𝐴 =
1

50�
𝑖𝑖=1

50

�𝐿𝐿𝑖𝑖

 Impact on the expected shortfall and pandemic insurance markup: 50% reduction in the expected 
shortfall

 Implementation challenges: entry and exit, insurers’ incentives to price risk, public authorities;
incentives for preparedness and actions during the outbreak
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Market share ES1%, $ billion Est markup (1+λ) Quantile

3% 69.3 4.68 21.58%

2% 46.2 4.41 22.75%

1% 23.1 3.99 24.91%



Remedy for business 
interruption: insurance or 
credit access? 
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Remedy for business interruption in case of a pandemic
 Combination of monetary and fiscal policy design and implementation can prove successful, yet….

 Ad hoc policy design amid the crisis unavoidably creates:

• Moral hazard issues
• Capital allocation inefficiencies
• Cost of grants or government guarantees is ultimately borne by taxpayers

 The frequency of epidemics and pandemics is expected to increase in the coming decades

 Design of the explicit ex-ante rules and instruments for the resilience to future pandemics can 
be beneficial 

42



How should future 
intervention be structured?
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Swiss natural perils pool

44

• A joint enterprise by the 12
private insurers that cover over
90% of the natural perils market.

• No inter-temporal risk sharing

New proposal for addressing
earthquake risks through a capital
pool

Source: Affordable natural perils insurance thanks to the ES pool | SIA (svv.ch)

https://www.svv.ch/en/insurance/property-and-casualty-insurance/natural-perils-insurance/affordable-natural-perils
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Initial cost of funding 
𝑖𝑖0

Cost of funding 𝑖𝑖𝑝𝑝

Addressing non-damage business interruption (NDBI) risk

45

• Shock to Revenue
• Need of capital to invest and  

adapt e.g., digital sales
• Increased cost of external 

funding, due to market 
uncertainty 

Pandemic event

Government 
intervention

NDBI 
Insurance

Firm

Need of adapting 
capital C at cost 𝑖𝑖𝑝𝑝

Missed Revenue,
𝑝𝑝𝑟𝑟𝑟𝑟𝑟𝑟𝑖𝑖𝑟𝑟 − ∆

Capital needs C  
at cost 𝑖𝑖𝑔𝑔

Missed Revenue 
insured,

𝑝𝑝𝑟𝑟𝑟𝑟𝑟𝑟𝑖𝑖𝑟𝑟 − ∆ + 𝐼𝐼 Cost of funding 𝑖𝑖𝑔𝑔

Initial cost of funding 
𝑖𝑖0

Cost of funding 𝑖𝑖𝑝𝑝
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Challenges in designing a pandemic insurance structure

 Claim pools vs capital pool

 Sectors in the scope of BI insurance : mandatory participation

 The trigger to start the coverage and moral hazard of the authorities imposing the 
policies

 Insured perils: fixed costs (rental, leasing, license and patent payments) or lost 
revenue

 Solidarity of the insurance premiums

 Differential participation across insurers: ability to very exposure to risk across insurers
and providing compensation for bearing the risk

 Information issues in the implementation of public-private partnerships
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