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How do firms fare after a natural disaster?

• 15-16 October 2017 Wildfires & official aid (= 85% of damage)

• Differences-in-differences approach

• Huge increase in the book value of fixed assets (198% in three years)

• Increase in output (accumulated change in three years equal to 42%) 
and employment remained stable.

• Sales and EBITDA increase. Most EBITDA appropriated by banks 
following the increase in long-term bank credit.

• Productivity does not increase.

• Firms increase scale and liquidity. Management of corporate liquidity 
uses asset and liability sides of firm balance sheet.
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Literature review

• Many studies study the effects of natural disasters on households. Often, these 
studies account for official assistance (e.g. hurricane Katrina in New Orleans). 
Deryugina, Kawano and Levitt (2018), Gallagher and Hartley (2017).

• Some studies relate natural disasters to bank behavior and mortgage lending to 
households. Cortés (2014), Chavaz (2016), Berrospide, Black, and Keeton (2016), 
Cortés and Strahan (2017).

• A number of studies relate natural disasters with bank behavior and financial 
fragility. Klomp (2014), Koetter, Noth, and Rehbein (2020).

• A number of studies relate natural disasters with bank behavior and firm 
behavior, but do not account for official assistance. Barrot and Sauvagnat (2016), 
Koetter, Noth, and Rehbein (2020).

• We account explicitly for official assistance, and have detailed datasets on firm 
financial accounting and bank lending.

• Regarding the liquidity literature, we have observable investment opportunities.4
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The wildfires

• 483 firms (1.22% of total number of firms in Região Centro)

• 4238 jobs (2.02% of total number of jobs in Região Centro)

• Estimated loss = 269 million euros in property damage (0.76% of GDP of 
Região Centro)

• Private insurance = 150 million euros + 30 million euros (for Portugal)

• The Law of available subsidies: 104 million euros available
• Official assistance computed after discounting private insurance payments.

• 85% of losses in damaged assets and stopped operations.

• Had to be spent in the purchase of fixed assets.

• Firm could not reduce employment below 85%.

• Implicitly/explicitly requires bank lending (and therefore bank screening).
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The wildfires
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Data

Banco de Portugal

• CRC

• Central de Balanços

CCDRC

• Subsidies
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Methodology

• Differences-in-
Differences approach

• Representativeness
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Methodology

Coarsened exact 
matching with k-to-k 
match

• 244 treated and 29371 
controls

• Region, industry, fixed 
assets, number of 
employees,

• EBITDA, overdue credit

• Not sales growth, not 
cash.
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Empirical specification

• Standard errors are heteroscedaticity-consistent and clustered at the 
firm level (Bertrand, Duflo, and Mullainathan, 2004).

• The coefficients of interest are the δ’s.
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Empirical 

results

• Treated firms increase 
fixed assets more than 
control firms by 198% 
on average from 2016 
until 2020.

• Accumulated 
difference in output 
2018-2020 equal to 
42%.

• Regional GDP had
approximately 
constant growth rate 
from 31 Dec 2014 
until 31 Dec 2019.
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Conclusion

Picture may be 
misleading:

• No private 
insurance.

• Funding had to pay 
for damaged assets 
too (not shown).
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Conclusion

• Internal validity: can we estimate treatment effect for our particular 
sample?
• Credit guarantees are additional layer of official assistance; most of the impact is via 

long-term credit.
• There was a program of credit guarantees for affected firms, but conditions were 

fairly similar to the standard scheme.

• External validity: can we extrapolate our estimates to other populations?
• 85% subsidy (with take up equal of 77,57% of available funding).
• Law induced investment in the purchase of fixed assets.
• Portuguese authorities rely extensively on bank screening.
• Firms could not reduce employment below 85%.
• The official assistance satisfies the de minimis rule (Commission Regulation (EU) No 

1407/2013) which sets a benchmark for state aid.
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