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The number and impact of natural disasters are increasing
because of climate change and more people living in urban areas
(Sanderson and Sharma 2016). The mechanism is simple, at least
when considering climatic events: higher temperatures lead to higher
rates of water evaporation, which increases the chance of flooding
events (Wallace et al. 2014; IPCC 2001). The number of hot days has
increased and the number of cold days has decreased in land areas,
with model projections indicating that extreme precipitation events
will continue to increase, resulting in more floods and landslides. At
the same time, mid-continental areas will get dryer, which will
increase the chance of droughts and wildfires (Van Aalst 2006). The
course of action taken by humanity in the next decades will likely play
a pivotal role since extreme differences in projections are expected if
global temperatures rise 2°C in comparison to 1.5 °C above prein-
dustrial levels (Allen et al. 2019). What are the economic impacts of
natural disasters? This question has been addressed to a large extent
in the literature, but it still does not have a conclusive response.
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The seemingly natural reasoning that destruction cannot lead to a net
benefit for society was explained almost two centuries ago by Bastiat
(1850) in his famous broken window fallacy. A shopkeeper’s son,
Bastiat relates, breaks a pane of glass in his father’s store. The father,
angry due to the boy’s careless action, is offered consolation by the
spectators, who claim that the event is positive for the economy since
it provides labor to glaziers. While Bastiat acknowledges that the
accident brings trade to the glazier since the shopkeeper has to
replace the window, regarding the event as wealth-increasing con-
veys a narrow perspective. The shopkeeper ends up poorer since he
cannot spend the same money elsewhere, and if the boy had not bro-
ken the window, then the labor and other materials that were used to
repair the damage would have been used elsewhere, potentially mak-
ing the tangible wealth of the community grow.

As reasonable as Bastiat’s argument might sound, it is not clear if
natural disasters, or any destructive event for that matter, should
affect economic growth and in which direction it might do so. There
is a difference in the predictions that an economist would obtain with
neoclassical growth models and certain endogenous growth models.
While the former theorizes that a natural disaster—that is, a negative
shock to capital or both to capital and labor—decreases output in the
short run, it does not affect the steady-state of the economy in
the long run. Neoclassical models also predict that the destruction
of the capital stock will temporarily accelerate growth immediately
after the disaster by increasing the marginal return on capital. On
the other hand, some endogenous growth models based on
Schumpeterian creative destruction can predict an overall higher
growth rate produced by an accelerated replacement of the capital
stock with more productive capital, as is the case in vintage capital
models (Hallegatte and Dumas 2009).

Given the extensive debate regarding natural disasters and eco-
nomic growth, in an attempt to shed light on the mechanisms by
which these destructive events affect the economy, we ask whether
economic institutions and, in particular, economic freedom, is rele-
vant for obtaining a higher rate of economic growth, independent of
whether this growth is positive or negative. There are not many arti-
cles that have studied the relationship between institutions and eco-
nomic growth after natural disasters. In our review of the literature,
we found the following published articles: Felbermayr and Groschl
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(2014), Barone and Mocetti (2014), Raschky (2008), and Kahn
(2005). Our objective is to expand on this literature by emphasizing
the role of economic freedom as a relevant factor in explaining the
economic recovery process in the aftermath of disasters, which is
increasingly relevant today given the climate change projections for
the next decades. As the frequency of natural disasters increases and
their economic impact in society can be ameliorated with better insti-
tutions, it becomes imperative to find out, with as much precision as
possible, which institutions are relevant and what policies can be put
in place to lessen the destruction.

In the following section, we discuss the relevant literature regard-
ing the impact of natural disasters on output and the role of institu-
tional measures. Then we describe our methods and data, present
the regression results, and offer some concluding comments.

Literature Review

Natural disasters are a topic that has been studied extensively in
the scientific literature. Over 6,000 articles matching the topic “nat-
ural disasters” are registered in the Web of Science core collection.
The body of literature that focuses on economic growth is much
smaller, with 136 articles matching search results for “natural disas-
ters” and “economic growth” at the same time.! Instead of attempt-
ing to provide a general perspective regarding this literature, we
focus on the few articles that study the effects of institutions and their
relationship with economic activity after a natural disaster
(Felbermayr and Groschl 2014; Barone and Mocetti 2014; Raschky
2008; Kahn 2005) and discuss their findings.

Felbermayr and Groschl (2014), in a growth model that shows that
disasters are negatively correlated with growth, included two institu-
tional variables in their analysis: measures of democracy (polity index)
and trade openness. They found that only the latter is significant in
reducing the negative economic impact of natural disasters. Barone
and Mocetti (2014) focused on whether the quality of institutions
affect subsequent growth in GDP per capita after an earthquake by
performing a case study of two Italian regions. They construct what

'The number of articles indexed in the Web of Science core collection is 136
when searching the terms “natural disasters” and “economic growth” up until
July 25, 2020.
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they call an “overall institutional quality index,” which they estimate
through a principal component analysis based on four local variables:
corruption levels, the share of politicians involved in scandals, elec-
toral turnout, and newspaper readership. The authors found that the
region with the higher institutional quality index experiences faster
growth after the disaster.

In a cross-country setup, Raschky (2008) studied the relationship
between economic development and vulnerability to natural disas-
ters, suggesting that although economic development reduces the
number of disaster victims and the amount of economic losses,
increasing wealth inverts the relationship and causes higher losses.
He concluded that higher income does not necessarily lead to better
protection against disasters. As a secondary research question, he
addressed the importance of institutional quality as a socioeconomic
factor that provides protection against natural hazards, for which he
used data on governmental stability and the investment climate,
which are institutional measures from the International Country Risk
Guide (ICRG). Raschky found that both measures, government sta-
bility and investment climate, have a significant impact on reducing
the death toll and economic losses from natural disasters. In a simi-
lar line, Kahn (2005) studied whether institutions are relevant for
predicting the death toll from disasters by examining the impact of
the Polity index from Systemic Peace and the World Governance
Indicators from the World Bank. He determined with borderline sig-
nificance that ceteris paribus, democracies experience less death
from disasters, which he attributes to the fact that democracies have
greater accountability and less corruption. As for the World
Governance Indicators, which include measures of property rights,
democracy, regulatory quality, voice and accountability, rule of law,
and control of corruption, Kahn finds an overall positive correlation
with less death by disasters.

The importance of institutions for economic growth has been
established since North (1991), who was the first to explain how insti-
tutions provide the incentive structure of an economy (see also
Acemoglu, Johnson, and Robinson 2005). Knowing the rules of the
game and being confident that those rules will be enforced is a key
component for growth, and factors such as property rights, regula-
tion, inflation, civil liberties, political rights, freedom of the press,
government expenditures, and trade barriers have all been linked to
growth in empirical studies (Talbott and Roll 2001).
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The structure of property rights is a critical economic institution
and, therefore, an essential factor underlying growth. With poor
property rights, individuals will have little incentive to invest in phys-
ical or human capital, which is a larger problem after a natural disas-
ter since a portion of the capital stock has been destroyed and,
therefore, the incentives to increase it are higher. It is also likely that
a society with more disregard for property rights will have a higher
incidence of looting behavior after a disaster, which is detrimental to
the recovery process.

A mechanism commonly presented in the empirical literature
that is used to explain the positive effects of natural disasters is the
accelerated replacement of the existing capital stock with more
productive capital, which causes a faster embodiment of new tech-
nologies and temporarily accelerates growth (Albala-Bertrand 1993;
Skidmore and Toya 2002). In Hallegatte and Dumas (2009), this
mechanism is referred to as the “productivity effect” and is investi-
gated in detail in a Solow-like model with embodied technological
change. Without this mechanism, one way to explain higher eco-
nomic growth after a natural disaster is by the higher amount of gov-
ernment spending in the aftermath of the disaster. An economic
boom can occur driven by the construction sector (Benson and Clay
2004). However, spending will be easier to finance if institutions
that value sound fiscal policy are present. If a country has an unbal-
anced budget with a high deficit and sustained debt, then financing
the costs of reconstruction will increase the deficit and debt level
even more, which is associated with lower levels of growth
(Checherita-Westphal and Rother 2012).

Entrepreneurship activities have been increasingly linked to nat-
ural disasters, with recent evidence suggesting that they decrease
start-up activity in the next two years after a disaster (Boudreaux,
Escaleras, and Skidmore 2019), although they have also been shown
to be correlated with an increase on entrepreneurial intention
(Monllor and Murphy 2017).

The relationship between entrepreneurship and disasters is rele-
vant given the link between entrepreneurial activity, economic
growth, and institutions. An atmosphere that promotes strong eco-
nomic institutions is also favorable for entrepreneurship (Larroulet
and Couyoumdjian, 2009), which is a fundamental driver for growth,
especially after a disaster in which there is significant destruction of
the capital stock.
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Methods and Data

We use publicly available data from two different sources for
our regression model, GeoMet for economic and disaster vari-
ables (Felbermayr and Groschl 2014), and the Fraser Institute’s
Economic Freedom Index for institutional quality, which
includes the size of government, property rights, sound money,
freedom to trade internationally, and mgulation.2 The reason
behind using these institutional variables as opposed to, for exam-
ple, the World Governance Indicators by the World Bank, is that
the Fraser Institute’s variables start further back in time, begin-
ning on a quinquennial basis since 1970 and yearly since 2000,
while the data from the World Governance Indicators starts at
1996. We also include the Polity index in our analysis as a meas-
ure of the democracy level, for which yearly data are available
throughout the entire period in question. Table 1 shows a
description of the variables used as well as the sample mean and
standard deviation for each.

Following Felbermayr and Groschl (2014), we use a standard
growth regression framework. The units of observation are country-
year combinations. We include lagged GDP per capita to estimate a
dynamic model, a disaster measure, several control variables, and the
economic freedom institutional indexes. Our basic specification takes
the following form:

<1) Aln yi,l‘ = (p - 1) ln yi,t*] + o Il')t,] + B Di,t + ’yXi,t*l + Ei,t’

where y;, is the GDP per capita of country i at time ¢, Aln y;, is the
growth rate of GDP per capita at time ¢, and I;,_, is the set of insti-
tutional variables included, that is, the Polity index and the
Economic Freedom Index, indexed for country and year and lagged
one period. D;, is a yearly measure of disaster intensity, encompass-
ing the disasters that occurred in the country i at time ¢, as con-
structed by Felbermayr and Groschl and available in GeoMet.

2Data from the Fraser Institute can be downloaded from the institute’s website at
www.fraserinstitute.org/sites/default/files/efw-2019-master-index-data-for
-researchers.xlsx. Data from GeoMet can be downloaded from Ifo Institute’s web-
site at www.cesifo-group.de/de/dms/ifodoc/docs/IfoGAME/IfoGAME_balanced
_panel.dta. Both sources checked online on July 26, 2020.
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Finally, X;,,include the following group of control variables: the log-
arithm of population, trade openness, the real interest rate, domestic
credit in the banking sector (as a share of GDP), gross capital forma-
tion (as a share of growth), foreign direct investment (as a share of
GDP), the logarithm of the inflation rate, and the current account
balance (as a share of GDP).

We use the extended version of the Emergency Events Database
(EM-DAT), GeoMet, for disasters data between the years 1979 and
2010, and the Fraser Institute’s Economic Freedom Index database,
which has data from 1970 onward. Combining these datasets, we are
left with a panel of 90 countries to run our main regression model. As
the data on economic freedom before the year 2000 are available
only once every five years until 1970, the data are interpolated to be
used in our regression model for the period 1979-2010.

Most disaster studies use the EM-DAT Database, but as has been
noticed by Felbermayr and Groschl (2014), there might be an inclusion
bias in the database (see Strobl 2012). The problem is that the proba-
bility of inclusion could be correlated with income. Even more trouble-
some is the fact that direct damage might not be a reliable measure of
disaster intensity. Monetary damage, or variables correlated to it, are
higher in a richer economy after a disaster, which is why they are not
reliable variables to be used in growth regressions. Felbermayr and
Groschl (2014) put together GeoMet to account for this issue, which is
why their measure of disaster intensity, D(;,), the same one we use in
our regressions, does not depend on estimations of monetary damage
but on direct exogenous measures of disaster intensity, as Richter mag-
nitude for earthquakes, wind speed for storms, precipitation level for
floods, and temperature level for extreme temperatures events.

Results: Regression Analysis

We present the results of our regression model in Table 2.4 The
disaster index variable is an unweighted sum of the physical intensity
measures of disasters that happened in a specific country in a specific

3As our dependent variable is yearly growth in GDP per capita, the time series of
income growth could be stationary, so we do not include a time trend in our main spec-
ification. However, we decided to include it in one of our specifications for robustness
(third column of Table 2) to capture possible linear growth trends in the data.

4Replication files for our statistical analysis are available at the following reposi-
tory: https://github.com/diodz/disasters-economic-freedom.
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TABLE 2
REGRESSION RESULTS, 1979-2010
Aln GDP Aln GDP Aln GDP
Dependent per capita per capita per capita
Variable (N = 1,490; (N = 1,546; (N = 1,490;

Countries = 87)

Countries = 90)

Countries = 87)

Institutional Variables

Polity it —1 0.0101 0.0155
(0.0094) (0.010)
Size of Governmenti,t — 1  0.000003
(0.0020)
Property Rights i,t — 1 0.0064**
(0.0021)
Sound Money i,t — 1 0.0002
(0.0013)

Freedom to Trade 0.0052%*
Internationally i,t — 1 (0.0017)

Regulation i,t — 1 0.0052*

(0.0029)

Economic Freedom 0.0172%**
Aggregated (0.0034)
Index it — 1

GeoMet Disaster —0.0556* —0.0638*
Index it (0.0263) (0.0281)

Controls

In GDP per capitait — 1 —0.0986***  —0.1042%**

(0.0097) (0.0100)

In Population i,t — 1 —0.0197 —0.052%%**

(0.0194) (0.0195)
Trade Openness i,t — 1 0.0379%** 0.0396%***
(0.0100) (0.0104)
Interest Rate i,t — 1 —0.2980* —-0.214
(0.1289) (0.1344)
Domestic Crediti,t — 1 —0.0350%%*  —(.0287***
(0.0072) (0.0075)

Gross Capital 0.0338%** 0.0327%**
Formation i,t — 1 (0.0074) (0.0075)

Foreign Direct 0.0557* 0.0444
Investment i, — 1 (0.0383) (0.0411)
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0.011
(0.0094)
0.000003
(0.002)
0.0064**
(0.0021)
0.0002
(0.0012)
0.0052%*
(0.0017)
0.0052
(0.0029)

—0.0556*
(0.0263)

—0.0986%**
(0.0097)
—0.0197
(0.0195)
0.0379%**
(0.0100)
—0.2980*
(0.1290)
—0.0350%**
(0.0071)
0.0338***
(0.0074)
0.0558
(0.0383)

(Continued)
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TABLE 2 (Continued)
REGRESSION RESULTS, 1979-2010

Aln GDP Aln GDP Aln GDP

Dependent per capita per capita per capita
Variable (N = 1,490; (N = 1,546; (N = 1,490;
Countries = 87) Countries = 90) Countries = 87)
In Inflation i,t — 1 —0.0024 —0.0016 —0.0024
(0.0016) (0.0016) (0.0016)
Current Account 0.005 0.0286 0.005
Balance i,t — 1 (0.0284) (0.0298) (0.0284)
Time trend 0,0028%3**
(0,0007)
Adj R squared 0.2834 0.2316 0.2834
F-statistic 15.67 14.988 15.67

NoTESs: Robust standard errors reported in parentheses. ***, ** and *
denote significance at the levels of 0.1 percent, 1 percent, and 5 percent,
respectively. Country and time fixed effects included but not reported.
Column (1) uses the economic freedom subindexes, while column (2) uses
the aggregated index only. Column (3) includes a time trend.

year divided by the log of the area of the affected country to account
for country size. The empirical analysis indicates that a country with
a higher quality of institutions, which is expressed in the economic
freedom indexes as higher values of all variables except for size of
government, are more favorable for economic growth. Countries
with higher economic freedom will be able to respond more effec-
tively to an exogenous shock to capital and labor, achieving higher
economic growth immediately after a natural disaster.

Our results regarding the disaster index in growth in GDP per
capita are in line with Felbermayr and Groschl (2014), which is
expected since we use the same disaster index variable.
Quantitatively, looking at our main specification in column (1) of
Table 2, since the estimated coefficient for the disaster index is
—0.0556 and the sample mean of the index is 0.032, in a year in
which the index is equal to the mean, economic growth will be
lower by 0.18 percent. Considering a stronger natural disaster (i.e.,
a disaster that is one standard deviation higher in the GeoMet
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index), we can tell by the estimated coefficient that growth in the
year of the disaster, ceteris paribus, will be 1.1 percent lower.

Concerning the institutional variables from the Fraser Institute,
we find significant effects for property rights and freedom to trade
internationally at 0.1 percent significance, and borderline signifi-
cance for the regulation component of the index at the 10 percent
level. The property rights component of the index has a sample
mean of 5.105, which means that, on average, a country with the
mean level of property rights will grow by 3.27 percent, and a
1 point decrease will cause growth to decline to 2.63 percent.
Regarding freedom to trade internationally, a country with the
sample mean value of 6.520 will have an average yearly growth of
3.39 percent, and a 1 point decrease from the mean level will
decrease growth to 2.87 percent. Lastly, regulation has a regres-
sion coefficient of 0.0052, which means that based on its sample
mean level of 6.224, the yearly growth after a natural disaster is
3.23 percent, and a 1 point decrease will cause growth to decline
to 2.72 percent.

In column 3 of Table 2, we include a time trend to account for lin-
ear growth in the time series. The coefficient is statistically significant
at the 0.1 percent level and positively impacts growth, indicating that
countries are on average increasing their economic growth in the
data. Comparing our three regression specifications in Table 2: with
or without the individual economic freedom components, and with
or without a time trend, we find that our main results hold, that is,
that economic freedom is relevant and causes a positive and statisti-
cally significant effect in economic growth after natural disasters.

Conclusion

Performing a fixed-effects regression clustered at the country level
and using the growth of GDP per capita as the dependent variable,
we found evidence that natural disasters reduce growth in real GDP
per capita in the year that they occur and that institutions, specifically
property rights and freedom to trade internationally, reduce their
negative impact.

The regression coefficients express the magnitude of the effect of
institutional variables on GDP per capita. We find that a 1 point drop
in the property rights index causes growth to decline by 0.64 percent
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after a natural disaster. Regarding freedom to trade internationally, a
1 point drop decreases growth in income by 0.52 percent. We do not
find the level of democracy to be relevant for economic growth after
a natural disaster according to the Polity index as its coefficient is not
significant in our specifications, nor are the economic freedom com-
ponents related to the size of government or sound money.

The analysis suggests policy recommendations regarding the
importance of institutions. Increasing economic freedom, property
rights or freedom to trade internationally attenuates the negative
impact of a natural disaster. In the same way, it may improve the
indirect positive impact of fiscal spending in economic growth
after a disaster.
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