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Research Questions

Do firms prepare for disasters by precautionary hoarding 
cash holdings to prevent future short-term liquidity 
problems?

Do firms draw a distinction between natural and 
technological disasters in addressing disaster risk?   

Motivation

Technological disasters can disrupt economies (e.g., the
Deepwater Horizon oil spill  (2010)

DistrustNatural disasters can disrupt economies (e.g., Impact of 
COVID-19 on different industries)

Cash holdings as a precautionary motive

▪ Firms save cash as a precaution because of financing 
constraints (see e.g., Keynes, 1936; Froot, 
Scharfstein, and Stein, 1993) which may prevent 
firms from taking advantage of positive NPV 
investment opportunities (Froot, Scharfstein, and 
Stein, 1993).

▪ Financing constraints arise when external financing is 
costly or income uncertainty is high (Riddick and 
Whited, 2009).

▪ The demand for precautionary cash is higher in 
environments with adverse shocks (e.g. recessions or 
periods of financial turmoil). 

▪ These adverse shocks will make external financing 
for firms less accessible and costly (see e.g., Opler et 
al., 1999) or increase financial distress costs of firms 
(see e.g., Campello, Graham, and Harvey, 2010).

▪ Note: Firms can also solve short-term liquidity 
problems by using liquidity insurance instruments 
such as bank lines of credit (Holmstrom and Tirole, 
1998), financial derivatives (Amess, Banerji, and 
Lampousis, 2015), or internal capital markets 
(Duchin, 2010).

How do I measure disaster risk?

A. Natural disaster risk index

• Geophysical (earthquakes, mass movements, and volcanic 
activities), meteorological (extreme temperatures and 
storms), hydrological (floods and landslides), climatological 
(droughts and wildfires), and biological (epidemics) disaster 
groups

• Attributes of a natural disaster: Frequency, duration, 
economic cost, insured economic losses, human cost, 
complexity of natural disaster, overlapping natural disasters, 
and historical vulnerability of location to natural disaster

• Principal component analysis statistical estimation 
technique + normalization of score between 0 and 100 

B. Technological disaster risk index

• Industrial accidents, transport accidents, and miscellaneous 
accidents

• Attributes of a technological disaster: Frequency, duration, 
economic cost, insured economic losses, human cost, 
complexity of technological disaster, overlapping 
technological disasters, and historical vulnerability of 
location to technological disaster

• Principal component analysis statistical estimation 
technique + normalization of score between 0 and 100  

Sample

25,875 firms with 191,439 firm-year observations in 59 
countries from 1991 to 2016

Empirical specification 

Cash holdingsi,c,j,t = β0 + 𝜷𝟏 * 𝐧𝐚𝐭𝐮𝐫𝐚𝐥 𝐝𝐢𝐬𝐚𝐬𝐭𝐞𝐫 𝐫𝐢𝐬𝐤 𝐜,𝒕

+ 𝜷𝟐 * technological 𝐝𝐢𝐬𝐚𝐬𝐭𝐞𝐫 𝐫𝐢𝐬𝐤 𝐜,𝒕 + β3 * Xi,c,t−1 + 

β4 * industry cash holding volatility𝑗,𝑡−1 + β5 * Zc,t−1 + 

νt + ηc + 𝜔𝑠 + εi,c,j,t (3) 

Note:
• Cash holdings is the ratio of sum of cash and short-term 

investments to net assets. Net assets are assets less cash and 
short-term investments.

• X is a vector of firm control variables (asset tangibility, 
leverage, equity issuances, dividend payer, financial distress, 
profitability, sales growth, noncash net working capital, firm 
size, capital expenditures, R&D, and acquisitions)

• Z is a vector of country control variables (annual GDP growth 
rate, GDP per capita, financial institutions, and financial 
markets)

• ν are time fixed effects, η are country fixed effects, and 𝜔 are 
industry 2-digit SIC Fama and French (1997) fixed effects.

• I use sampling probability weights to adjust the regression 
parameters and standard errors. The probability weight is the 
inverse of the number of firms in a country.

Table 4: The impact of disaster risk on cash holdings 

Table 7: Short-term versus long-term effects of disaster risk on cash 
holdings

Table 9: Disaster risk, internal financial constraints, and cash holdings

Conclusion and contributions to the literature

• This study sheds lights on the willingness of firms to prepare simultaneously for 
different types of disaster risk.

• Firms have a natural disaster management policy that cope with possible 
negative implications for natural disaster strikes through the cash holdings 
channel.

• Firms do not prepare for technological disasters possibly due to the existence of 
information asymmetries about the firm.

• This paper introduces disaster risk indices.

Doctoral research

• The role of disaster life cycle on corporate finance decisions 

• Website: https://sites.google.com/view/bsgill
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