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Abstract

The 2007-2008 global financial crisis has spurred an increasing interest for investi-
gating the financial and macroeconomic effects of the rare but extremely large eco-
nomic crises, the so-called economic disasters. Current literature on the topic shows
that probability of economic disasters plays an important role in the long-run effect
of output volatility on investment. This paper investigates the long-run relationship
between economic disasters and aggregate investment. We analyze the data for a
large number of developing and developed countries after the World War II. The
conducted panel data analysis indicates a negative effect of the probability of eco-
nomic disasters on aggregate investment. Our results contribute to the recent litera-
ture on economic disasters by providing empirical support for the hypothesis that
probability of infrequent but extremely large economic crises has a negative long-
run effect on investment. We also find that the effect of ‘normal’ output volatility on
aggregate investment is relatively small.

Keywords Aggregate investment - Economic disasters - Output volatility - Empirical
analysis

JEL Classification E22 - E32

1 Introduction

The crush of the subprime mortgages market in 2007 resulted in one of the most
severe financial crises in the US history. By 2008, the crisis had spread across the
world causing the first global economic downturn after the World War II (WWIL).
The negative impact of the financial crisis appears to be lasting a lot longer than in
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a usual cyclical recovery, especially in advanced economies. The crisis has led to a
“new normality” or “secular stagnation”, referring to a very sluggish output growth,
persistently binding zero lower bound on the short-term nominal interest rate and
inflation below target (Candelon et al. 2016, 2020; Eggertsson et al. 2019).

Since this crisis researchers have become increasingly interested in the financial
and macroeconomic effects of the rare but extremely large economic crises, the so-
called economic disasters. The term economic disaster is introduced in the litera-
ture by Barro (2006) to denote especially large economic crises. These crises could
reflect economic and non-economic events such as the Great Depression, financial
crises, sovereign defaults, revolutions, wartime destructions, natural disasters and
epidemics of disease such as Black Death, avian flu or the current COVID-19 pan-
demic. Economic disasters are formally defined by Barro and Ursta (2008, 2012)
as a short-run cumulative decline in output of a magnitude greater than 10 percent.
The recent theoretical research suggests that probability of these rare but extremely
large economic crises has good explanatory power for an array of asset-pricing puz-
zles (see, for example, Barro 2006; Barro and Urstia 2012; Gabaix 2012; Gourio
2013; Wachter 2013; Tsai and Wachter 2015; Barro and Liao 2016; Barro and Jin
2018; Seo and Wachter 2019). The growing literature also considers the impact of
economic disasters on business cycles, debt intolerance of developing economies,
exchange rate, investment, long-run output growth and welfare (see for example:
Barro 2009, Gourio 2012, Pindyck and Wang 2013, Isore and Szczerbowicz 2017,
Farhi and Gabaix 2016; Rebelo et al. 2018).

This paper contributes to this literature by focusing on the relationship between
aggregate investment and economic disasters. In particular, Barro (2009) suggests
that economic disasters can have an important role in the effect of output volatility
on investment. He constructed an AK model of output growth according to which
probability of infrequent but large economic disasters reduces the risk-adjusted
return on capital and hence reduces investment and output growth.

We seek to empirically identify and estimate this hypothesized long-run effect
of economic disasters on aggregate investment. Due to the limited historical data
on aggregate investment, our analysis focuses on the post-WWII period. As argued
by Barro (2006), economic disasters are relatively rare events. Thus, identification
of a sufficient number of country-specific economic disasters requires long time
series. Accordingly, most studies on economic disasters employ country level data
on economic disasters obtained from the Barro and Ursta’s (2008, 2012) historical
database for 42 OECD and non-OECD countries. However, Cori¢ (2020) recently
employed the original Barro and Ursta’s (2008, 2012) methodology to identify
country-specific economic disasters in a much broader set of countries. This new
dataset identifies 237 economic disasters across 212 countries from 1950 to 2014,
providing us with a sufficient number of these events (economic disasters) for a
meaningful empirical analysis.

So, to estimate the relationship between economic disasters and aggregate
investment, we construct a large dataset covering above one hundred developing
and developed countries from 1960 to 2017 and employ the recent Cori¢’s (2020)
country level data on economic disasters after the WWIL. The relationship is esti-
mated within the standard neoclassical model of investment by using the Blundell
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and Bond (1998) system GMM and Lewbel’s (2012) estimator. The results of our
panel regression analysis provide empirical support to the Barro’s (2009) hypoth-
esis. In particular, we uncover a significantly negative long-run effect of economic
disasters on aggregate investment. The estimated negative effect appears to be robust
with respect to the introduction of a number of standard control variables and to the
corresponding variations in the sample size, alternative estimation methods and an
alternative construction of the data sample. Consistently with the results of the Bar-
ro’s (2009) theoretical model, we also find that the effect of ‘normal’ output volatil-
ity on aggregate investment is relatively small.

The paper is organized as follows. Section 2 provides theoretical background for
our research. Section 3 describes the used model and data construction. Section 4
presents the results of the empirical analysis. Section 5 concludes.

2 Theoretical background

Lucas (1987) challenged the conventional wisdom by suggesting that the calculation
of the welfare losses over the post-WWII period in the United States reveals very
small welfare costs of business cycles. Lucas’ seminal research gave impetus to a
large literature on the welfare effects of business cycles. A number of researchers
have been arguing that Lucas’ calculation failed to take into account an important
cost of output volatility caused by the negative effect of output volatility on long-
run output growth (see for example, Obstfeld 1994; Epaulard and Pommerte 2003;
Krebs 2003; Jones et al. 2005; Wang and Wen 201 1).1

As argued in Barlevy (2004), the most commonly cited reason as to why out-
put volatility might affect growth negatively concerns the possible negative effect
of output volatility on investment due to an increase in uncertainty. In particular,
the negative effect of output volatility on growth is consistent with the AK class of
economic growth models if the uncertainty caused by output volatility discourages
investment more than it encourages precautionary saving (Stadler 1990; King and
Rebelo 1993; Obstfeld 1994). However, Jones et al. (2005) show that this requires
the size of the coefficient of the relative risk aversion to lie outside the standard
range (see the details below).

The empirical support for the negative long-run effect of output volatility on
aggregate investment is also limited. In particular, the influential empirical research
by Ramey and Ramey (1995) suggests that the countries with higher output volatil-
ity have on average lower output growth. The negative effect of output volatility on
long-run growth has been reported in the number of ensuing empirical researches
(see for example Martin and Rogers 2000; Fatas 2002; Rafferty 2005; Kose et al.
2006; Badinger 2010). Nevertheless, Ramey and Ramey (1995) found little evidence
that aggregate investment played an important role in this relationship. Their results
show that the relationship between output growth and volatility is unchanged by
the addition of investment as a control variable. The results also reveal little impact

! See Priesmeier and Stahler (2011) for the review of this literature.
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of output volatility on investment. Some empirical evidence on the negative rela-
tionship between volatility and investment was provided in Aizenman and Marion
(1999). Still, this negative effect was limited to the effect of volatility on private
investment in developing countries.’

The recent literature on economic disasters underlines the possible role of eco-
nomic disasters in the relationship between output volatility and aggregate invest-
ment. In particular, Rietz (1988) suggested that the so-called equity premium
puzzle® can be explained by introducing economic disasters into the asset-pricing
model. The insight was that the return on shares is excessively high compared to the
return on riskless assets (government bonds) to compensate investors for the risk
of low-probability events with large negative economic effects. Since Barro (2006)
resurrected the original Rietz’s (1988) idea that economic disasters might be a major
determinant of the asset risk premia, the rare disaster models have been used in mod-
eling many financial phenomena such as the low risk-free rate (Gabaix 2012), the
predictability of excess equity returns (Watcher 2013), the corporate bond spreads
that are higher than the expected credit losses (Gabaix 2012 and Gourio 2013), the
volatility of equity returns (Barro and Jin 2018), the option prices (Barro and Liao
2016; Seo and Wachter 2019). This approach has also been used to analyze the char-
acteristics of business cycles (Gourio 2012 and Isore and Szczerbowicz 2017), the
debt intolerance of emerging economies (Rebelo et al. 2018), the excess volatility of
exchange rates and the failure of the uncovered interest rate parity (Farhi and Gabaix
2016).4

In a recent research, Barro (2009) uses the economic disasters framework to
address the issue of the low welfare costs of business cycles. Building on the
standard AK growth model he shows that probability of economic disasters can
have an important role in the long-run effect of output volatility on investment,
output growth and hence welfare. More precisely, in the standard AK class of
growth models in which the representative agent maximizes the expected lifetime
utility by maximizing the intertemporal consumption function, the effect of uncer-
tainty related to output volatility on investment and hence output growth depends
on whether the agent’s intertemporal elasticity of substitution for consumption
(IES) is greater or less than unity. If the IES > 1, output volatility reduces invest-
ment (and output growth). In this case, the dominant effect of uncertainty related
to output volatility is to reduce the risk-adjusted return on capital and therefore

2 Note that the potential short-run effect of uncertainty on investment has been studied extensively. A
large body of literature focuses on ‘real options’ (Bernanke 1983; Pindyck 1991; Bloom 2009), that is,
on the idea that under irreversibility of investment firms that face an increase in uncertainty may prefer
to wait and delay their investment until uncertainty is resolved. The short list of the recent researches in
this literature include: Bloom et al. (2007), Panousi and Papanikolaou (2012), Bachmann et al. (2013),
Glover and Levine (2015), Buchholz et al. (2016) and Meinen and Roehe (2017). For a detailed overview
of the literature on uncertainty and the relationship between uncertainty and investment see Carruth et al.
(2000) and Bloom (2014).

3 The equity premium puzzle refers to the finding that the standard consumption-based asset-pricing
models cannot explain the amount of the excess real return on stocks relative to the return on government
bills assuming reasonable levels of risk aversion (Mehra and Prescott 1985).

4 See Tsai and Wachter (2015) for a survey of the economic disasters models.
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reduce savings and hence investment. On the other hand, if the IES < 1, then out-
put volatility increases investment because the dominant effect of uncertainty in
this case is to increase precautionary savings and investment. In the standardly
used additive-utility function, the IES is constrained to equal the reciprocal of
the coefficient of the relative risk aversion (IES=1/y). This purely mechani-
cal restriction implies that the negative effect of output volatility on investment
requires y<1. Although empirical estimates of y vary broadly Gandelman and
Hernandez-Murillo (2015) suggest that the most widely accepted values of y lie
between 1 and 3. These values of y imply a positive effect of output volatility on
investment. Barro (2009) relaxes this restriction by adopting the recursive utility
function of Epstein and Zin (1989) and Weil (1990) that disentangles the coef-
ficient of relative risk aversion, y, from the intertemporal elasticity of substitution
(IES). He shows that for the standard values of values of y and IES (y>1 and
IES > 1) the AK growth model with this formulation of utility function implies
a negative effect of uncertainty related to output volatility on investment. How-
ever, he also shows that, for the conventional values of y and IES, the effect of
uncertainty related to ‘normal’ output volatility is quantitatively small and that
the main adverse effect on investment comes from the uncertainty related to the
probability of infrequent but very large economic disasters.

3 Empirical model and data description
3.1 Setting up the model

To test the hypothesized relationship between probability of economic disasters and
aggregate investment, we employ a simple specification of the standard neoclassical
model (Hall and Jorgenson 1967).

aY.

" it

Ki,t = R;)'z (1)

where K7, is an optimal capital stock in country i at period 7. Y;, is output, R;  is cost
of capital, while o and ¢ denote, respectively, the output and substitution elasticities
of capital. The empirically estimable investment specification is obtained by substi-
tuting the optimal capital stock with the capital accumulation equation,

Ky =10-06)K;, +1;, 2)

in which I; , denotes investment and 6 is depreciation rate of capital.
In particular, in the steady state, the growth rate of capital is equal to the growth
rate of output, p, hence,

Ki,t+1 = (1 + /"i,t)Ki,z' 3)

By introducing Eq. (1) and (2) into (3), we obtain the following investment equation,
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Ii,t = (Iui,t + 5)

= @)

that after rearranging and taking logarithm of (4) yields a simple empirically estima-
ble linear investment equation.

Iy = B+ 8it — Ol 5)

In which i;, = In II/‘—’, p =1na, r;, = InR,,;, while g, is the natural logarithm of the

it
depreciation adjusted output growth rate, (;, + 6).

For the empirical specification used to test the relationship between economic
disasters and aggregate investment suggested by Barro (2009), we introduce the
output volatility, volatility and the probability of economic disasters, disasters
into the model.

i, =P +7yi,_ +wg, —or, +0 volatility,, + ¢ disasters;, + ¢'X;, + 7, + 1, + £,
(6)
We also relax the parameter restriction of unity for the coefficient on output growth,
8. add the lagged dependent variable, i;, ;, to allow for a partial adjustment in
the stock of capital (Eberly et al. 2012 and Fiori 2012) and include the vector of
additional control variables, X;,. The model includes unobserved country-specific

effects, 7;, and the time-specific effects, #,, while ¢;, is an idiosyncratic error term.
The econometric analysis of (6) is performed with the Blundell and Bond
(1998) system GMM estimation and Lewbel’s (2012) estimation. We apply the
widely used Blundell and Bond (1998) method to address the issues of endoge-
neity and dynamic panel bias in dynamic fixed effects model. The time series
characteristics of the panel dataset are exploited with this method to generate
internal instruments. In particular, the regression equation in differences and the
one in levels are merged by the Blundell-Bond system GMM estimator into one
system. As a consequence, the instrument matrix becomes composed of two dis-
tinct parts. The first part is thus composed of the second and deeper lags of the
endogenous explanatory variables in levels, which are used as instruments for the
endogenous explanatory variables in the equation specified in first differences.
The second part is composed of the second and deeper lags specified in first dif-
ferences which are used as instruments for the endogenous explanatory variables
in the equation defined in levels. Unfortunately, it can be shown that the sys-
tem GMM estimates can be biased in the case of the weak correlation of instru-
ments and endogenous variables (Bazzi and Clemens 2013). Since the test for
weak instruments in the dynamic panel GMM regressions is not currently avail-
able, we use an estimation approach suggested by Lewbel’s (2012) for the addi-
tional check of our results. Lewbel’s (2012) estimator allows identification of the
structural parameters in regression models with endogenous regressors by using
instruments that are constructed as a function of the model’s data. Identification
is achieved by having regressors that are uncorrelated with the product of hetero-
scedastic standard errors. In addition to being able to take into account the issue
of endogeneity, Almeida et al.’s (2010) simulations show that the instrumental
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variables estimators outperform the standard OLS estimators with respect to the
problem of measurement errors in investment equations.

3.2 Variables and data sample construction

The Barro’s (2009) hypothesis suggests that probability of economic disasters, cal-
culated as the number of economic disasters over the number of years in a consid-
ered period, has a long-run negative effect on the savings and hence also the invest-
ment rate. Therefore, instead of using country level annual observations we organize
the data into country periods. Averaging annual observations reduce the number of
observations per country, but it helps to reduce the effect of business cycles vari-
ation on our empirical results. This approach to the data sample construction also
enables us to better accord with the definition of the probability of economic disas-
ters applied in Barro (2009).

The data on dependent variable are obtained from the World Development Indi-
cators (WDI) database. The WDI provide annual data on the share of aggregate
investment in GDP for 203 countries from 1960. Due to data limitations on invest-
ment and the other employed variables, we managed to construct an unbalanced
panel data for 104 countries from 1960 to 2018. The data are organized into 5 years
country periods.’,® The variable for investment is constructed as logarithm of the
average share of aggregate investment in GDP in each country period. The list of all
variables, their definition and data sources are provided in “Appendix”.

Following the employed neoclassical model, the set of explanatory variables
includes the output growth and the cost of capital. The variable for output growth is
calculated as logarithm of the average annual growth rate of real GDP.” The cost of
capital is proxied by the real interest rate. The variable is constructed as logarithm of
the average real interest rate for each country period. The data for both variables are
retrieved from the WDI database.

Our main variable of interest is the probability of economic disasters. The litera-
ture on economic disasters standardly assumes that this probability corresponds to
the observed frequency of economic disasters. In particular, the literature assumes
that economic agents’ perception of the probability of economic disasters in the
future, that affect their current decision making process, is based on the frequency
of economic disasters that occurred in the past. This assumption is used in Barro’s
(2009) study, as well. Hence, in line with Barro’s (2009) theoretical model for each
country period, we construct our main variable as the ratio of the number of eco-
nomic disasters to the number of years in a country period. Following Barro and

5 1960-1964; 1965-1969; 1970-1974; 1975-1979; 1980-1984; 1985-1989; 1990-1994; 1995-1999;
2000-2004; 2005-2009; 2010-2014; 2015-2018.

6 With respect to the gaps in the data, the following general principle is adopted. In the country periods
where one observation for a certain variable is missing, the value of that variable is still calculated. In the
cases where more than one observation is missing, the country period is excluded from the analysis.

7 Given that the rate of depreciation is assumed to be constant across countries, adjustment of output
growth for depreciation becomes trivial.
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Urstia (2008, 2012), we consider economic disasters as country-specific economic
crises defined as a cumulative decline in output over one or more years of at least 10
percent. The country level data on economic disasters since 1950 are obtained from
the new dataset on economic disasters constructed by Cori¢ (2020). In the country
periods without detected economic disasters, the value of our variable is zero by
construction. Therefore, since we use the logarithm specification of our model, the
variable for economic disasters employed in the model is calculated as a logarithm
of one plus the probability of economic disasters.

Construction of the variable for economic disasters raises the question as to what
is an appropriate time span for construction of the country period data. More pre-
cisely, it raises the question how long a time span should be used to calculate the
probability of an economic disaster. The simplest approach is to follow Barro (2009)
and use the entire time span for which the data are available for each country. In
this case, however, we lose the time series dimension of our data set. Consequently,
we lose the possibility to analyze a potentially valuable source of information, the
within-country variations in the data. On the other hand, since economic disasters
are relatively rare events the standardly used time spans in the empirical literature of
1, 5 or 10 years are not appropriate in this case. Namely, economic disasters would
be absent in most of the country periods implying that economic agents’ perception
of the probability of economic disasters for most country periods is zero. Therefore,
the data for economic disasters are organized in the overlapping thirty-year periods.®
The employed approach results in the average value of the probability of economic
disasters in our data sample being 0.023.

In this respect, our approach to the construction of the probabilities of economic
disasters is more conservative compared to the approach used by the current liter-
ature. Particularly, almost all studies in this literature have been using Barro and
Ursaa’s (2008, 2012) data on economic disasters. These estimates are based on their
historical output data for 42 countries over the last two centuries.” Accordingly, the
used probabilities of economic disasters for each country are calculated over its
entire recorded economic history, that is, over 100 or more years that yields the aver-
age probability of economic disasters of about 0.036. Due to the limited historical
data on investment and the employed explanatory variables, our analysis is restricted
to the post-WWII period. The shorter time period makes our estimates on economic
disasters more conservative because in our study the economic agents’ perception of
the probability of economic disasters is based on the frequency of economic disas-
ters over the last 30 years. In other words, due to the data sample construction, eco-
nomic disasters that occurred more than 30 years ago do not have any effect on the
current investment decisions in our specification.'”

8 1950-1979; 1955-1984; 1960-1989; 1965-1994; 1970-1999; 1975-2004; 1980-2009; 1985-2014.

° The data are available up to 2009 while country starting dates vary, ranging from 1790 for the United
States to 1911 for Korea and South Africa.

10 Please note that our organization of the data on economic disasters into the overlapping periods also
does not work in favor of our empirical estimates of the hypothesized negative effect on investment,
because it smooths out the within-country variations in our main explanatory variable.
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Since in the AK model constructed by Barro (2009), the effect of output volatility
on investment works through the same channel as the effect of economic disasters,
the variable for output volatility is also organized in the overlapping thirty-year peri-
ods. The variable is constructed as logarithm of the standard deviation of annual
output growth rates. The output growth rates are based on annual data on real GDP
from the WDI database.

To account for possible alternative determinants of investment, a number of con-
trol variables are included in the analysis. The control variables are suggested by
previous studies that explore various aspects of investment (see, for example, Ndi-
kumana 2005; Bond and Malik 2009; Dearmon and Grier 2011; Fatica 2018; Alves
2019). All control variables are organized in 5 years country periods. The set of con-
trol variables includes: population (constructed as logarithm of the average annual
population growth), trade openness (defined as logarithm of the average value of the
sum of exports and imports as a share of GDP), financial openness (constructed as
logarithm of the average value of cross-border holdings of assets and liabilities as a
share of GDP), credit to private sector (defined as logarithm of the average value of
the domestic credit to private sector as a share of GDP), government consumption
(created as logarithm of the average value of general government final consumption
expenditure as a share of GDP), secondary education (defined as logarithm of com-
pleted secondary education) and the relative price of capital (constructed as loga-
rithm of the average value of the ratio of price of investment to the price of GDP).
The definition of these variables and sources for these data are reported in “Appen-
dix” (Table 3).

4 Results

Table 1 reports the Blundell and Bond (1998) system GMM estimates of our panel
regression model. In our specifications, all explanatory variables are treated as
endogenous. The (orthogonalized) instrument matrix includes the second and deeper
lags of the explanatory variables and economic disasters organized in twenty-year
periods. Following Roodman (2009), the instrument set collapsed to keep the num-
ber of instruments lower than the number of groups (countries). The reported stand-
ard errors are corrected to account for heteroscedasticity and the arbitrary patterns
of autocorrelation within countries. The issue of potential cross-country correlation,
due to the spillover of investment and/or unobserved common factors, is addressed
by time dummies. The results of Pesaran’s (2015) test indicate that our panel models
are well specified as statistical models with respect to cross-sectional dependence.
The Arellano-Bond AR(2) test suggests that the second-order serial correlation in
the first-differenced errors is rejected at the standard 5 percent level of statistical
significance, while the Hansen test exceeds the conventional threshold in all models.
Column 1 reports the results of our benchmark model. Since introduction of control
variables changes the sample size, due to the missing data, we first add the control
variables to the benchmark model separately (columns 2-8). In the last column of
Table 1, we report the results of the fully specified model. The comparison between
these regressions provides two internal robustness checks. First, the comparison
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shows that the results related to our variable of interest are not substantially influ-
enced by the specification of our model: the reported signs are uniformly negative,
the size of the estimated coefficients and the levels of statistical significance vary
little. Secondly, since the missing data dictate that the number of observations in the
sample varies with the number of included control variables, the comparison con-
firms the robustness of our estimated effects of economic disasters with respect to
the reported changes in the sample size.

The estimated coefficients in our benchmark specification (column 1) are mostly
in line with prior theoretical expectations. In particular, consistently with the stand-
ard neoclassical model (Hall and Jorgenson 1967) and the investment adjustment
costs model (Christiano et al. 2005; Eberly et al. 2012; Fiori 2012) the coefficients
on output growth and lagged investment are positive and statistically significant. The
coefficient on the cost of capital (proxied by the real interest rate) appears to be neg-
ative as expected but statistically insignificant. This result seems to be in accordance
with a broader literature (see for example Caballero 1999; Chirinko 2008; Fatica
2018) which also struggled to find a robust empirical effect of the cost of capital on
aggregate investment. The results reported in columns 2—-9 show that the coefficients
on the above variables remain robust with respect to the sign, size and statistical sig-
nificance when the control variables are included in our benchmark model.

The coefficients on our main variable of interest across all specifications (col-
umns 1-9) reveal a negative and statistically significant relationship between prob-
ability of economic disasters and the share of aggregate investment in GDP. The
estimated coefficient on economic disasters appears to be relatively large in absolute
values. In contrast to this, the corresponding coefficients on output volatility are rel-
atively small and statistically insignificant in all reported models. Thus, our results
provide empirical support to the negative long-run effect of the probability of eco-
nomic disasters on aggregate investment proposed by Barro (2009). Furthermore,
our results on economic disasters and output volatility taken together are consistent
with the results of the empirical simulations of the Barro’s (2009) AK model which
suggest that the main negative effect of uncertainty on investment is related to the
probability of economic disasters, while the effect of uncertainty related to the ‘nor-
mal’ output volatility is negligible.

However, as noted above the system GMM estimates can be biased due to the
weak instruments problem. Therefore, we now turn to the Lewbel’s (2012) method
to estimate the models reported in Table 1.'' Since the Lewbel’s (2012) estima-
tor does not address the problem of the dynamic panel bias instead of the country
dummies we introduce a set of time-invariant geographic covariates into the mod-
els. Thus, following Bond and Malik (2009) and Isham et al. (2005) we include
the following dummy variables: dummy for landlocked countries; a set of regional
dummies (East Asia and Pacific, Middle East and North Africa, South Asia, etc.);
dummy for fuel exporting countries; and the dummy variable for countries with cof-
fee and cocoa resources. In the model, we also include the variable called distance to

! The method is implemented by using the ivregh2 Stata module which allows application of the Lew-
bel’s (2012) estimator in panel data regressions (Baum and Lwebel 2020).
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the market (country distance to the nearest market—Europe, US and Japan). Detailed
definition of these variables and sources for the data are provided in “Appendix” in
Table 3.

Table 2 reports the results of the Lewbel’s (2012) estimates. In all models, the
variable for economic disasters is instrumented with the first lags of economic dis-
asters constructed over the thirty and twenty years time periods and instruments
generated by the Lewbel’s (2012) method. The reported standard errors are robust
to heteroscedasticity. The results of Pesaran’s (2015) tests do not indicate prob-
lems of cross-sectional dependence. The values of the Hansen test and C statistics
suggest that the instruments are uncorrelated with the error term. The Kleibergen
and Paap’s (2006) test statistic shows that the null hypothesis of zero correlation
between instruments and endogenous variable can be rejected at conventional levels
of significance. The Kleibergen-Paap rk Wald F statistic comfortably exceeds the
conventional threshold in all models, indicating that the null of weak correlation of
instruments and endogenous variable can also be rejected.'?

The estimates reported in Table 2 show that the coefficients on our main variable
of interest remain negative and statistically significant in all specifications. The size
of the coefficients is however reduced. Even so, the estimated long-run effect of eco-
nomic disasters on investment is still relatively large with the size of the coefficient
on economic disasters in the fully specified model being — 1.04, suggesting that a
1% increase in probability of economic disasters decreases the share of investment
in GDP by 2.76%. To provide a rough illustration of the meaning of this effect, let
us state that the 10% decrease in the probability of economic disasters (say, from its
average 2.21% to 1.98%) results in an increase in the share of investment in GDP
of 27.63% (say, from the average share of 23.11% to 29.49%). Hence, the effect of
economic disasters on investment appears to be economically relevant. With respect
to other explanatory variables, the Lewbel’s (2012) estimates tend to give the coef-
ficients with higher levels of statistical significance compared to the results reported
in Table 1. However, these variables are not considered as an endogenous in the
estimates reported in Table 2.

To additionally test the robustness of our results, we employ a set of alternative
controls. As an alternative measure for financial development, we employ the credit
provided by financial sector from the WDI database. From Gygli et al. (2019), the
KOF index of trade globalization has been used as an alternative indicator for trade
openness, while the KOF index of financial globalization has been used instead of
the previously used indicator on financial openness. For the level of human capi-
tal, we use three alternative measures: secondary education total and the average
years of schooling from Barro and Lee (2013) and the level of human capital from
PWT. We also introduce an additional variable tax revenue (tax revenue as a share

12 Since the Cragg-Donald Wald F statistic is not robust to heteroscedasticity Baum et al. (2007) suggest
reporting the Kleibergen-Paap rk Wald F statistic for the weak identification when i.i.d. residuals are not
assumed. Because the Stock and Yogo’s (2005) tabulated critical values are calculated for the case of
i.i.d. residuals, they also suggest application of the older “rule of thumb” indicating that the F statistic
should be at least 10 for weak identification not to be considered as a problem.
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of GDP) to test the possibility that investment might be also affected by taxation
(Alves 2019). As previously done, all variables are constructed as logarithms.

Each variable is introduced separately in our benchmark model. For each speci-
fication, we report the Blundell-Bond (1998) system GMM estimates (“Appendix”
Table 4) and Lewbel’s (2012) estimates (“Appendix” Table 3). The reported coef-
ficients on economic disasters appear to be consistent with the estimates in Tables 1
and 2. The only exception is the result in column 2 of Table 5 where the coefficient
on economic disasters appears to be insignificant. However, due to data limitations
on the tax revenues variable, the number of observations in this specification is sub-
stantially lower compared to the other specifications. The coefficients on output vol-
atility, output growth, cost of capital and lagged investment also remain in line with
the estimates reported in Tables 1 and 2 with respect to the sign, size and statistical
significance.

Our research aims to investigate the long-run effect of economic disasters on
investment. To address the concern that the used 5 years averages of data are not
long enough to ameliorate the effect of business cycles variation, we construct an
additional data sample in which the data are organized into the 10 years periods. The
estimates obtained by using this data sample are reported in “Appendix” (Tables 6,
7, 8, 9). Averaging the data into 10 years country periods substantially reduce the
number of observations. Nonetheless, the results on economic disasters and other
variables remain robust with respect to the sign, size and statistical significance. In
particular, the estimated effects of economic disasters on investment are all negative
and of a similar size compared to the corresponding estimates obtained by using the
main data sample. The reported coefficients appear to be statistically significant in
30 out of 32 specifications.

5 Conclusion

This paper contributes to a better understanding of the long-run relationship between
economic disasters and aggregate investment. Namely, severity of the recent finan-
cial (economic) crisis and the burst of economic and political uncertainty it created
around the world inspired a growing research on the effects of rare but extremely
large economic crisis (e.g., Barro 2006; Barro and Ursta 2012; Gabaix 2012; Gou-
rio 2013; Wachter 2013; Isore and Szczerbowicz 2015; Barro and Liao 2016; Farhi
and Gabaix 2016; Rebelo et al. 2018 and Seo and Wachter 2019).

This paper empirically investigates the negative long-run effect of economic dis-
asters on investment suggested by Barro (2009). The contribution of the paper is a
construction of a large dataset on investment of above one hundred countries and
employment of a new dataset on economic disasters across the world after the WWII
(Cori¢ 2020). Results of the conducted panel regression analysis reveal a negative
long-run relationship between the probability of economic disasters and aggre-
gate investment. The used instrumental variable estimates suggest that this effect
is unlikely to be driven by endogeneity only. The estimated negative effect appears
to be relatively large suggesting that the long-run effect of economic disasters on
aggregate investment is economically important. Additional checks indicate that

@ Springer
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this finding is robust with respect to variations in the model specification and corre-
sponding variations in the sample size, different estimation techniques and an alter-
native construction of the data sample. Consistently with Barro (2009) model our
estimates do not reveal a substantial long-run causal effect of the ‘normal’ output
volatility on aggregate investment. The estimated causal effect of output volatility
on aggregate investment appears to be relatively small and statistically insignificant.

Thus, our research provides empirical support to the Barro’s (2009) hypothesis
that the main long-run negative effect of uncertainty caused by variations in output
on investment is related to the probability of economic disasters, whereas the effect
of uncertainty associated with the ‘normal’ output volatility is relatively small.

Appendix

See Tables 3, 4, 5,6, 7, 8, 9.
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