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Abstract

Firms headquartered in frugal countries tend to use shorter maturity debt. We hypothesize that when
financing conditions worsen, having a larger share of debt due sooner increases firms’ need to readjust. We
use natural disasters to identify periods when financing conditions worsen. We account for the economic
impact of the disaster on firms’ growth opportunities by estimating disaster-specific cumulative abnormal
returns (DisasterCARs). Controlling for DisasterCARs, we find that firms in frugal and less frugal countries
issue similarly the year before the disasters, but afterwards the affected firms in frugal countries raise debt
of shorter maturity, smaller stock proceeds, attempt to tap non-local capital markets, and invest less,
suggesting that frugality can reduce firms’ financial flexibility.
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Frugality plays an important cultural role for economic decisions.* In consumer behavior, frugality
explains how individuals carefully use goods and manage their daily expenditures to achieve long-term
financial goals (Lastovicka et al., 1999). In their review article of how culture affects economic outcomes,
Guiso, Sapienza, and Zingales (2006; GSZ hereafter) provide compelling evidence that even after
controlling for standard macroeconomic life-cycle variables, differences in frugality, defined as the
tendency of a country’s residents to encourage children to learn thriftiness and savings at home, can help
to explain the differences in national savings rates. In a study of corporate managers, Anderson and Lillis
(2011) find that frugal managers have a long-term orientation on profits and emphasize disciplined
spending, resourcefulness in use and reuse, and deferred gratification. While these studies provide distinct
insight into frugality, an important unanswered question is whether frugality affects firms’ financial
flexibility and ability to respond to financing shocks. This study attempts to fill this gap.

In this paper, we provide evidence that frugality can reduce firms’ financial flexibility. We begin
by illustrating that frugality is strongly associated with firms’ debt maturity, as shown in Figure 1, which
plots the median debt maturity and the average frugality for each of the forty-two countries in our sample
from 1990 to 2013. To define frugality, we follow GSZ (2006) and use the World Value Survey (WVS) to
measure the frugality of the country in which firms are headquartered. The strikingly negative cross-country
correlation (-0.645) reveals that firms that are headquartered in more frugal countries tend to use shorter
maturity debt, defined here as the ratio of a firm’s long-term debt to the sum of long-term and short-term
debt.?

We use the frugality measure in country-level regressions to establish that firms in more frugal

countries have shorter debt maturity, but do not have significantly less leverage or hold more cash. Given

In The Wealth of Nations, Adam Smith (1776) argued, “Every prodigal appears to be a public enemy, and every frugal
[person] a public benefactor.” At the heart of Smith’s assertion was the insight that because people are prone to invest
locally, the frugality of individuals within a society affects the capital supplied to markets.
2To provide context, because firms’ debt maturity and leverage are highly correlated, many papers do not include them
in the same regression. Over our sample period, the cross-country correlation between the median debt maturity and
the median firm leverage, defined as the ratio of a firm’s long-term debt to lagged total assets, is 0.669.
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that shorter maturity debt leads to a greater likelihood of needing to readjust a firm’s capital structure in
any given year, we interpret the results as illustrative of firms in frugal countries facing reduced financial
flexibility. Since many factors can drive financing outcomes, we test whether frugality leads firms to adopt
different financing policies in response to disasters. We use natural disasters to identify local financing
shocks. When disasters strike, external capital can grow costly. For example, in 1995, when a massive
earthquake hit Kobe, Japan, the Nikkei fell by 75 percent the following day and had fully recovered a year
later.® In addition to losses of human life and property, disasters also bring negative emotions and
psychological trauma (Pelling, Ozerdem, Barakat, 2002; Edwards, 1998), that as the American
Psychological Association notes, can be amplified by shared social connections and news media.* In this
sense, disaster affected firms may face a temporary financing friction (Stein, 2003).

Almeida, Campello, Laranjeira, and Weisbenner (2012) have shown that shorter debt maturity
affected firms’ ability to respond to financing shocks during the Credit Crisis of 2007, and we show that
the tendency of firms’ in frugal countries to use short term debt affects their ability to respond to local
financing shocks as well. We hypothesize that when financing conditions worsen, having a larger share of
their debt due sooner increases firms’ need to readjust.> We account for the economic impact of the disaster
on firms’ growth opportunities by estimating disaster-specific cumulative abnormal returns
(DisasterCARs). Controlling for DisasterCARs, we find that frugal and less frugal issuers in our sample
issue similarly the year before the disasters, but afterwards the affected firms in frugal countries raise debt
of shorter maturity, smaller stock proceeds, and attempt to tap global capital markets, all behaviors that we
interpret as consistent with firms facing reduced financial flexibility. Thus, we argue that frugality reduces

financial flexibility.

3La Monica, Paul, CNNMoney, March 16, 2011
(https://money.cnn.com/2011/03/16/news/international/thebuzz/index.htm)

“The American Psychological Association notes that shared social ties and news media can induce post-traumatic
stress disorder, even for people who are not directly affected by an unexpected disaster.
(http://www.apa.org/helpcenter/recovering-disasters.aspx).

°See, for example, the 2007-2009 Financial Crisis, as studied by Campello, et al. (2011), and Duchin, Ozbas, and
Sensoy (2010), and many others.
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The findings are new to the literature and raises the question of why do firms in frugal countries
use shorter maturity debt. We believe that the negative relation could reflect investors’ preference to be
paid back sooner or managers taking some financing cards of the table, i.e. avoiding long-term debt. Since
managers can cater to capital suppliers’ preferences (see, for example, maturity-catering in Greenwood,
Hanson, and Stein, 2015), we use the currency of firms’ issuances to help determine whether the frugality
of local investors or managers drives the financing behaviors that we document. Because non-US firms’
issuances in USD are more attractive to non-local investors, we argue that the currency tests permit an
additional level of identification in pinning down the economic channel through which frugality affects the
corporate issuers in our sample.

We employ a framework similar to Bruno and Shin (2017), and test whether frugality drives
affected firms outside of the United States to issue in USD at higher rates. We hypothesize that as financing
conditions worsen, affected firms in frugal countries will attempt to access non-local investors by tapping
global capital markets after the disasters. We find that they do. That is, affected firms in frugal countries
issue bonds and stocks globally the year after the disasters, and not before, which we interpret as managers
switching to non-local financing. The results suggest that the increased financing frictions are driven by
local investors. The findings show that because capital markets are partially segmented, frugality can
potentially amplify firms’ financing frictions.

The currency results suggest that managers in frugal countries are not taking some financing cards
off the table, but face financing choices that are limited locally. Because weaker contracting environments
can also limit firms’ financing choice, one might expect that differences in countries’ contracting
environments can explain differences frugality. We test this idea directly and regress frugality on different
country-level proxies for contracting environments. We find that cross-country differences in frugality are
not fully explained by differences in measures of countries’ social trust and uncertainty avoidance (R-sq,

0.003), religious affiliations (R-sg, 0.388), legal origins (R-sq, 0.231), or shareholder and creditor



enforcements (R-sq of 0.025; see Internet Appendix Table A.1).° We interpret our results as illustrative of
how frugality, an implicit social norm, can magnify firms’ financing frictions, even when investor and
creditor protections are comparable across countries.

All in all, our findings show how frugality can amplify publicly listed firms’ financing frictions
during disaster periods. The results are surprising, because as Myers (2001, 82) notes, “These companies
have the broadest menu of financing choices and can adjust their capital structures at relatively low cost.”
So why might firms behave this way? We hypothesize that frugality reduces firms’ ability to respond to
financing shocks, but test a number of alternative explanations. First, we examine how firms in frugal
countries invest in response to the disasters. Given that financing frictions can affect firms’ investment
decisions, our hypothesis predicts that firms in frugal countries reduce their investment activities as
financing grows turbulent. Alternatively, the maturity matching hypothesis predicts that firms’ maturity
targets may be optimal, given how they invest. For example, if frugal mangers are more inclined to invest
in assets in place versus growth options, financing the firm with short-term debt may be ideal (Myers, 1977;
Hart and Moore, 1995). We show that in response to the disasters, firms in frugal countries reduce their
total investment (the sum of capital expenditure and research development expense, relative to lagged total
assets) and investment shares (the sum of capital expenditure and research development expense, relative
to their sum plus cash and cash equivalents), but they increase their R&D shares (research and development
expense, relative to the sum of capital expenditure and research development expense). We interpret the
increased R&D shares as inconsistent with the maturity-matching hypothesis. Thus, we find the maturity-
matching hypothesis to be an unlikely explanation for the results we document.

Second, we perform placebo tests to show that frugality does not randomly lead to firms engaging

SAlternatively, theories of gap-filling and government crowd-out impacting firms’ maturity decisions (see, for
example, Faulkender, 2005; Chernenko and Faulkender, 2011; Baker, Greenwood, and Wurlger, 2003) suggest that
as market conditions change, the cross-country relation between corporate debt maturity and frugality would also
change. But the cross-country correlation between the median debt maturity and frugality was roughly the same in the
year 1995 (-0.761) as it was in the years 2000 (-0.807) and 2010 (-0.809), suggesting that the negative relation between
frugality and firms’ debt maturity is not driven by gap-filling or government crowd-out.
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in the financing behaviors that we document in response to the disasters (i.e., raising more debt, issuing less
equity, or reducing their maturity). Since country-level differences in frugality do not directly map into
differences in countries’ financial-contracting environments (as mentioned above), we interpret the placebo
results as consistent with firms in frugal countries facing comparable agency conflicts (Jensen, 1986; Stulz,
1990) and rollover risks (Diamond, 1991). Additionally, we use the occurrence of a country’s deadliest
transportation disasters to identify alternative treatments. We show that many of the financing behaviors
that we document occur in the alternative settings (i.e., affected firms in frugal countries raise larger debt
proceeds, reduce their investment shares, and increase their R&D shares). Our transportation disasters data
do not permit estimating DisasterCARs, so we interpret these results as illustrative of frugality reducing
firms’ financial flexibility in an alternative setting.

Last, firms in frugal countries may face reduced demand and growth prospects due to households’
‘penny-pinching’ behaviors. The essence of this argument, that frugality can reduce firms’ growth
prospects, can be found in Keynes (1936) and Mandeville (1714). We test this demand channel by
comparing the DisasterCARs, sales growth, and future earnings growth of corporate issuers in frugal
countries. We find that the association between frugality and the various measures are positive or not
significant, which we interpret as evidence that corporate issuers in frugal countries are not facing reduced
demand.

We add to a deep empirical literature that studies frugality (Knowles and Postlewaite, 2004; GSZ,
2003, 2006; Malmendier, Tate, and Yan, 2011; Schoar and Zuo, 2016; Cronqvist and Siegel, 2015).
Through surveys and field interviews of CEOs and CFOs in Australia, Anderson and Lillis (2011) find
strong parallels between corporate frugality and consumer frugality; as they note (2011, page 1364),
“Through its focus on deferred gratification and waste avoidance, frugality is fundamentally linked to
providing resources to fund real growth options, regardless of strategic orientation.” We apply an alternative
approach to studying frugality that associates the frugality of households (i.e., World Value Survey

respondents) with the financing behaviors of firms from across many countries.
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As a prosocial behavior, frugality is closely associated with self-reliance. For example, the frugal
often emphasize the importance of “penny-pinching” (Garon, 2012) or curbing short-term expenditures to
achieve idiosyncratic long-term goals (Lastovicka et al., 1999).” Anthropological research on community
responses to disasters suggests that shared cultural values of self-reliance and resilience can lead to better
disaster responses (Smith, 1996). Anecdotally, in their study of how residents of the Hakka community of
Tung Shih, Taiwan, were able to recover from the deadly 1999 earthquake in which their township suffered
the highest death toll, Jang and Wang (2009) note how residents identified the Hakka culture’s emphasis
on frugality and self-reliance as key factors that influenced their disaster recovery.

We contribute to the literature by showing how frugality, which is generally associated with
communities having positive responses to disasters, can have negative effects on firms’ capital raising needs
when disasters strike. The idea that frugality can make bad times worse is also not new. Both Keynes (1936)
and Mandeville (1714) argue that as frugal inclinations spread to the masses, in some cases, frugality can
waorsen economic downturns. While we arrive at similar implications, what is new in this paper, we argue,
is the insight that, because capital markets are partially segmented, a shared cultural emphasis of frugality
can potentially amplify firms’ financing frictions.

We add to a significant body of literature that shows how differences in informal cultural and
societal structures (i.e., cultural values and social norms) can have strong effects on economic behavior
(see, for example, Stulz and Williamson, 2001; Zheng et al., 2012; Fan, Titman, and Twite, 2012). GSZ
(2006) show that frugality helps to explain differences in actual national savings rates. Our work
complements theirs and shows that, in addition to affecting how individuals save (GSZ, 2006), frugality
strongly relates to firms’ financial flexibility. Malmendier, Tate, and Yan (2011) show how different life
experiences can be associated with managers’ financing choices (see, for example, how “Great-Depression-

Era birth-cohorts” avoid issuing equity or long-term debt). We find that firms in more frugal countries tap

"In Thrift, Andrew L. Yarrow (2014) notes that during mid-1920s, “Thrift proponents juxtaposed ‘unnecessary’
spending on luxuries and short-term pleasures with ‘wise’ spending on basic needs and goods serves that would make
one’s life better in the future.”
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global capital markets to issue bonds and stocks after the disasters, suggesting that in our setting, managers
are not taking some financing cards off the table, but face financing choices that are limited locally.

We also contribute to the literature on corporate debt maturity. Maturity is one nonprice term that
tends to both cluster within countries (see, for example, Gozzi et al., 2015; Fan, Titman, and Twite, 2012,
among others) and that capital suppliers commonly use to limit their risk (Strahan, 1999; Qian and Strahan,
2007). Greenwood, Hanson, and Stein (2015) show how the US government’s issuance behavior influences
US corporate debt maturity. We add to the literature by identifying an economic setting that allows us to
study incremental changes in firms’ maturity structure across a large sample of countries.

We also contribute to a growing body of literature that studies the economics of natural disasters
(Bloom and Davis, 2013; Stromberg, 2007; and Cavallo, Cavallo, and Rigobon, 2014). Natural disasters
provide insightful experimental settings for a number of reasons. First, the economic impact of climate and
weather-related events has been a growing concern among managers and investors.® Second, for fourteen
countries in our sample, the cross-country correlation between residents’ frugality and locals’ stock market
participation (as reported in Giannetti and Koskinen, 2010) is -0.494, suggesting that when disasters strike,
the costs of raising external equity may be more acute in more frugal countries. Since a disaster being a
tragic event for a country is distinct from a firm’s capital-raising needs, we contribute to the literature by
showing how disasters can spillover to firms’ capital raising.

The remainder of the paper is as follows: section 2 describes the data and reports summary statistics.
Section 3 outlines our empirical design. Section 4 presents the results. Section 5 details robustness checks.

We conclude in Section 6.

Section 2. Data and Summary Statistics

8In a 2018 review of earnings-call transcripts of S&P 500 companies, one Standard & Poor’s Global Ratings report
notes that “in the past ten years . . . ‘climate’ and ‘weather’ combined were among the most frequently discussed
topics among executives, even more common than ‘Trump,’ ‘the dollar,” ‘oil,” and ‘recession.’”’
(https://www.spratings.com/documents/20184/4918240/The+Effects+of+Weather+Events+on+Corporate+Earnings
+Are+Gathering+Force_Revised/6f654f4a-2be2-475f-alch-096f5h70201a)
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We rely on five main sources of data: the World Values Survey (WVS) to measure frugality across
countries; the Centre for Research on the Epidemiology of Disasters (CRED) to identify natural disasters;
Worldscope and Datastream to measure accounting and return data; SDC to identify firm-level bond and
stock issuance; and the World Bank to measure economic and financial development. In this section, we
describe these data sources and provide summary characteristics by country and year, and for the full sample
in Table 1, Panels A, B, and C, respectively. Table 2 documents the association between frugality and
financing outcomes used in the analysis. Further details on all variables are provided in the data appendix.
Section 2.1 Frugality data

We follow GSZ (2006) to measure frugality across countries. We obtain responses to the WVS
question A2: “Here is a list of qualities that children can be encouraged to learn at home. Which, if any, do
you consider to be especially important?”® The survey allows respondents to choose from several responses;
we code the response variable as “1” if the respondent lists as important “thrift, saving money, and things.”
As in GSZ (2006), we take Frugality;, the country average, to measure frugality as the propensity for
individuals within each country to encourage thrift and savings among children.

To construct our sample, we start with the fifty countries that, according to the S&P Global Fact
Book, had the largest year-end stock market capitalization in the year 2000, roughly the midpoint of our
sample period. Our final sample contains forty-two countries and includes: Argentina, Australia, Brazil,
Bulgaria, Canada, Chile, China, Colombia, Cyprus, the Czech Republic, Egypt, Finland, France, Hungary,
India, Indonesia, Israel, Italy, Japan, Malaysia, Mexico, the Netherlands, New Zealand, Norway, Pakistan,
Peru, the Philippines, Poland, Romania, the Russian Federation, Singapore, South Africa, South Korea,
Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, the United Kingdom, the United States, and
Venezuela.

The cross-country average of Frugality; in our sample is 37.9 percent, meaning that for the average

°The World Value Surveys are conducted in five-year waves that begin in 1981 and conclude in 2014. The data are
discussed in detail in GSZ (2003; 2006) and are publicly available at http://www.worldvaluessurvey.org/wvs.jsp.
8
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country in our sample, approximately one in three of the people surveyed consider it particularly important
to encourage thrift and savings among children. The propensity to encourage frugality varies widely,
ranging from 59.8 percent in South Korea to 13.6 percent in Norway.

As discussed earlier, we may expect that differences in financial-contracting environments explain
differences in frugality. To see if this is the case, Internet Appendix Table Al reports ordinary least squares
(OLS) regression results of Frugality, the country averages for frugality, on different country-level proxies
of contracting environments. Model (1) includes trust (GSZ, 2006) and the Geert Hofstede Uncertainty
Avoidance Index. Following Stulz and Williamson (2001), Model (2) consists of shares of religious
affiliations in 1995 obtained from the World Religion Database of Religious Affiliations (as in GSZ, 2006).
Model (3) contains indicator variables for a country’s legal origin (as in La Porta et al., 2008), and Model
(4) has the anti-self-dealing index (as reported in La Porta et al., 2006), creditor rights (as reported in
Djankov et al., 2008), and the case-efficiency score (as in Djankov et al., 2006). All standard errors are
robust to heteroscedasticity. The key finding from Internet Appendix Table Al is that the R-sq of the models
are low, ranging from 0.003 for trust and uncertainty avoidance to 0.388 for the shares of religious
affiliations, suggesting that differences in financial contracting environments do not fully explain
differences in frugality.

Section 2.2 Natural disasters data

We collect publicly available data on all natural disasters from January 1990 to December 2013
from the Emergency Events Database (EM-DAT) produced by the Centre for Research on Epidemiology
of Disasters (CRED) at the Catholic University of Louvain, Belgium.'® The EM-DAT identifies natural
disasters by their approximate start date, location, and disaster type (i.e., droughts, earthquakes, fires,

floods, mudslides, volcanoes, and so forth). The EM-DAT also includes detailed information on the direct

19The EM-DAT have been used widely within economics (for reviews of the economics of natural disasters, see
Stromberg, 2007 and Cavallo and Noy, 2010). As Bloom and Davis (2013) discuss, the EM-DAT are provided by the
CRED in an effort to produce standardized and comprehensive coverage of large-scale disasters; the data are available
at http://www.emdat.be/advanced search/index.html.
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damages of each disaster (i.e., total deaths, total damages, and the estimated economic costs associated with
each natural disaster). We use the total deaths and the approximate disaster start dates to identify the
deadliest disaster events for each country-year. When disasters occur within the same month, we sum the
deaths for the month and treat the event as one disaster event. We construct a panel of the largest disaster
events that occurred each country-year, starting in 1990 and rolling through the end of the sample period.
Using the disaster panel, we create Disaster,, which takes a value of 1 during the month in which country
j experiences its largest natural disasters to date. Across countries, there are 119 Disaster;; events, ranging
from none for Singapore to seven for New Zealand. The mortalities caused by the largest Disaster;; events
vary widely as well, ranging from zero deaths in Finland and Singapore to 165,708 in Indonesia. The total
incidence of largest-to-date natural Disaster;; events is highest in the baseline year, 1990 (17 events), and
lowest in 2000 (zero events) and 2002 (zero events).
Section 2.3 Accounting, return, and earnings data

We collect annual accounting data in USD from the Worldscope database from 1990 to 2013. We
exclude financial firms, identified by Worldscope as primary SIC codes starting with “6,” and we require
that total assets, price-to-book, and year-end stock market capitalization data be available the previous year.
To minimize the effect of outliers, we winsorize all accounting variables at the 1 percent level. We consider
the firm’s country to be the country of its primary geographic segment as reported to Datastream. The final
sample contains 442,554 firm-year observations. We label firm years in which firm i in country j
experiences a Disaster; event as “treated” disaster years. Of these firm-year observations, 43,605 (or
roughly one-tenth of the observations) are “treated” large-disaster years. The three largest countries in our
sample (by firm-year observations) have the most “treated” large-disaster years (the United States, 12,915;
Japan, 9,563; the United Kingdom, 5,401). For Cyprus, Egypt, Romania, and Singapore, “treated” large-
disaster years equal zero; Singapore has no natural disasters, and, in the cases of Cyprus, Egypt, and
Romania, the largest-disaster events predate the availability of the accounting data. As mentioned earlier,

no countries in the sample experienced their largest disasters in the years 2000 and 2002; therefore, there
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are no “treated” large disasters during those years.

Lastly, we also collect weekly stock returns in USD for each firm, country, and the world market
portfolio from Datastream from 1990 to 2013. To measure the market-implied impact of a Disaster;; event
for firm i in country j in year t, we estimate Disaster;; cumulative abnormal returns (DisasterCARS; ).
Specifically, each calendar-year, we take weekly stock returns and estimate the following international
market model:

Rijt = ai + Bm,iRjt + BwiRw: + dijiDisaster;:+ eit (Eq 1)
where Rij; is the weekly return on firm i, while R;j: and Rw; are the weekly returns on the local and global
market portfolios, respectively. To calculate DisasterCARSi j:, We use i, the estimated coefficient of the
Disaster;; indicator. Since Disaster;: only equals 1 during the month in which country j experiences its
largest disaster to date, and 0 otherwise, &;j: produces DisasterCARs for each firm year in which a firm is
in a “treated” country. Across the firms in the sample, the mean and median DisasterCARs are 0.130 percent
and -0.013 percent, respectively. While the average DisastersCARs are positive, the median DisasterCARS
are negative, indicating that abnormal stock returns are typically negative in response to the large disasters.™*
Section 2.4 Bond and stock-issuance data

We collect new debt issuance and secondary stock offerings data from January 1990 to December
2013 from the SDC Platinum database provided by Thomson Reuters. For each country in the sample, we
match issuances to the balance sheet data from Worldscope by the ultimate parent’s CUSIP, SEDOL, and
ISIN. We identify firms’ issuances at the ultimate parent level to account for firms’ potential use of offshore
subsidiaries (see, for example, Bruno and Shin, 2017).

For the bond data, we use the SDC Platinum New Debt Issues database; the database identifies
each debt issue’s maturity date, issue date, proceeds, and currency of issuance (i.e., USD, local currency,

and so forth). Using the database, we aggregate firms’ total bond proceeds and calculate the value-weighted

Many papers find that natural disasters can have positive effects on economic growth (see, for example, Albala-
Betrand, 1993; Leiter et al., 2009; Skidmore and Toya, 2002), and many find evidence of the opposite (Raddatz, 2007;
Noy, 2009; Hochrainer, 2009).
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years to maturity of each calendar year to measure the quantity and maturity structure of each firms’ new-
debt-issuance year—that is, the calendar years in which firms issue new debt. For our sample, we are able
to match 18,342 total new-debt-issuance years. We find that the value-weighted years-to-maturity of the
debt issues, has a median value of 6.4 years.

The seasoned equity-offerings data are from the SDC Platinum All Public and Private Common
Stock database. The database provides the filling date, issuance date, and the currency of each stock issue.
For stock issuances, we repeat the previous steps outlined above. We have 27,017 total stock-issuance years
matched to the firms in my sample.

Lastly, using the currency data of each firm’s bond proceeds, we categorize the firm’s bond-
issuance year as being in USD if over 50 percent of the years’ bond proceeds are raised in USD. We do the
same for stock-issuance years.

Section 2.5 Economic and financial-development data

As measures of macroeconomic and financial development, we obtain real GDP growth and the
ratio of each country’s stock market capitalization to GDP from the World Bank. The GDP growth data are
in USD year 2005 constant-dollars.

Section 2.6 What financing policies are associated with frugality?

In this section, we use regression analysis to document the association between frugality and firms’
financial flexibility. The regressions are not causal; rather, they are intended to be illustrative. To examine
how financial flexibility is associated with frugality, we estimate various forms of the following OLS panel
regressions:

DebtMaturityijx: = a +Bi*Frugality; + Xij: +Cx +d; +€j; (Eq 2)
where the dependent variable is debt maturity of firm i of country j in industry k in year t; here, Frugality;
is previously defined. X;;: denotes time-varying control variables that we specify below. For the cross
sectional regressions, we average the financing policies and control variables at the country level, regress

the cross-country averages on frugality, and adjust standard errors for heteroscedasticity. In the panel-
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regression models, we cluster standard errors by country-year, and include industry, and year-fixed effects
denoted by the variables c, and d, respectively. The industry index, k, identifies the thirty-eight industries
that reflect the Global Industry Classification Standard (GICS) used by Datastream.

To account for time-varying firm and market-level characteristics that can also affect firms’
financing behavior, we include the following control variables: Qi 1, Cashflow; .1, the natural log of firms’
total assets in USD millions (INTAi 1), PPEij+1, the natural log of firms’ age (InFirmAgei;:), Leveragei
1, GdpGrowthj:.1, and MktCapGdp;-1, all of which are lagged by one year to reduce endogeneity and are
defined in the data appendix. The controls are intended to reflect a robust set of variables that have been
shown to impact firms’ financing activities (see Parsons and Titman, 2008).

Table 2 reports the regression results. The dependent variables are firms’ debt maturity, leverage,
and cash holdings. Each column labels the financing variable of interest; columns report results for country-
average (Column 1 through 3) and panel regressions with industry and year fixed effects (Column 4 through
6). There are two results of note. First, in the country-average regressions, the estimated coefficient on
Frugality; is significantly negative in the debt maturity equation (Column 1), and not significantly
associated with the leverage and cash holding dependent variables (Columns 2, 3). As discussed in the
introduction, the results show that firms in frugal countries use shorter maturity debt (Column 1), but
maintain comparable leverage and cash holdings (Columns 2, 3). Thus, firms in frugal countries will face
a greater likelihood of needing to readjust their capital structure in any given year. Second, in the panel
regressions, the estimated coefficient on Frugality; is significantly negative in the debt maturity and
leverage equations (Columns 4, 5), and neither economically nor statistically distinguishable from zero
when we examine firms’ cash holdings (Column 6). The findings reiterate that firms in frugal countries are
using proportionately less long-term debt, both relative to short-term debt and relative to total assets, and
not holding higher levels of cash. Taken together, we interpret the regression analysis as illustrative of firms
in frugal countries facing reduced financial flexibility. To determine whether frugality reduces firms’

financial flexibility, we next examine whether frugality affects firms’ ability to respond to financing shocks.
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Section 3. Empirical Design

The main goal of this paper is to explore whether frugality’s affects corporate financing frictions.
Our hypothesis is that through their reliance on short-term debt, firms in frugal countries face limited
financial flexibility and that these effects are more apparent during disaster years. As detailed in the
previous section, we document that firms in frugal countries tend to use shorter maturity debt and maintain
comparable leverage and cash holdings. Having short-term debt that is maturing increases firms’ need to
obtain new funding on a yearly basis. Shorter debt maturity, combined with attempting to raise more debt
and not more equity, would potentially increase the likelihood that firms encounter the costs associated
with financial distress; therefore, we associate raising debt of shorter maturity and smaller stock proceeds
as behaviors that are consistent with frugality reducing firms’ financial flexibility during disaster periods.

The capital-raising dependent variables of interest are the natural log of firms” bond and stock
proceeds and the value-weighted years-to-maturity of firms’ new debt issues. Within this experimental
framework, our hypothesis predicts that if frugality intensifies corporate financing frictions, firms in frugal
countries will raise larger bond proceeds and smaller stock proceeds, and will issue new debt with a
relatively shorter maturity structure during disaster years.

To test this hypothesis, we estimate various forms of the following OLS panel regressions:
In(Bond Proceeds)ijx: = a+Bi*Disaster;*Frugality; +B,*Disaster;; +Bs*DisasterCAR; (Eq 3)

+Xijt +bj +Ck +d +ej;

where the dependent variable is the natural log of the total proceeds of new debt issues of firm i of country
j inindustry k in year t; here, Disaster,; identifies “treated” firm years; Frugality;, DisasterCAR;jt, and Xijt
all previously defined. All the regression models include country, industry, and year-fixed effects denoted
by the variables b, ¢, and d, respectively. The industry index, k, identifies the thirty-eight industries that
reflect the Global Industry Classification Standard (GICS) used by Datastream. All standard errors are

clustered by country-year.
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The main coefficient of interest in Equation (3) is Bi, the interaction between Frugality;, the
frugality of country j, and Disaster;, the occurrence of a large natural disaster striking country j in year t.
Since the baseline regressions include country, industry, and year-fixed effects, B, can be interpreted as
identifying whether “treated” issuers in frugal countries raise capital differently. Within our empirical
specification, a positive (negative) sign on B; for Bond Proceeds would indicate that when large natural

disasters occur, firms in frugal countries raise larger (smaller) bonds proceeds, all else equal.

Section 4. Empirical Findings
Section 4.1 Does frugality affect the quantity and maturity of firms’ issuances?

In this section, we use disasters to quantify frugality’s incremental effect on the quantity and
maturity of firms’ issuances. Table 3 reports the estimated coefficients for each equation. Each column
labels the dependent variable of interest; the columns report baseline results (Columns 1, 4, 6), add the
time-varying controls (2, 5, 8), and the pre- and post-Disaster;; interactions terms into the regression models
(Columns 3, 6, 9). All models contain country, industry, and year-fixed effects; all standard errors are
clustered by country-year.

The table shows that when large natural disasters occur, corporate issuers in frugal countries raise
larger amounts of debt and smaller amounts of equity, and issue shorter maturity bonds. First, the estimated
coefficient for the Disaster;*Frugality; interaction variable is significantly positive in all the bond-proceeds
equations (Columns 1, 2, 3) and significantly negative in the stock-proceeds equations that include the time-
varying controls (Columns 5, 6). The estimated coefficients in Columns (3, 6) imply that when a country
experiences a large natural disaster, a one standard deviation increase in Frugality; (0.1161) is associated
with firms in that country raising bond proceeds (1.3084) that are (1.3084)*(0.1161) = 15.2 percentage
points greater and stock proceeds (-0.8483) that are (-0.8483)*(0.1161) = -9.9 percentage points smaller.
Second, in each maturity equation, the estimated coefficients on the Disaster;*Frugality; interaction

variables are negative and significant (Columns 7, 8, 9), indicating that firms in frugal countries issue bonds
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with a significantly shorter maturity during large-disaster years. In Column (9), the coefficient estimates
imply that when large natural disasters strike, a one standard deviation increase in Frugality; leads to firms
issuing bonds with maturity that is (-7.6789)*(0.1161) = -0.9 years shorter. *?

Figures 2 and 3 plot the point estimates, the 95 percent confidence intervals of
Disaster;*Frugality;, and the pre- and post-Disaster;; interactions terms for the quantity and maturity
equations estimated in Columns (3, 6) and (9), respectively. The plots show that for the quantity and
maturity equations, the estimated coefficients on the pre-Disaster;*Frugality; interaction terms are not
distinguishable from zero (Columns 3, 6, 9), indicating that prior to the disasters, frugal and less frugal
corporate issuers issue similarly. The findings suggest that frugality leads affected firms to issue debt with
a shorter maturity structure and to raise less equity during the disasters periods, which we interpret as
consistent with frugality reducing firms’ financial flexibility. The results demonstrate how differences in
frugality lead to differences in the quantity and maturity of the capital that firms raise, such that issuers in
frugal countries face reduced financial flexibility.

Economically, these differences can be large. To provide context, we can compare what the
estimates imply for the typical firm in our sample that is located in a country where the residents are least
frugal, Norway (Frugality; = 13.6 percent), and the most, South Korea (Frugality; = 59.8 percent). For each
country, we can multiply the median firms’ bond and stock proceeds by residents’ frugality, and then
multiply that product by the coefficients estimated in Columns (3, 6). From Table 1, Panel A, we observe
that for Norway, the median firms’ bond and stock proceeds are US$140 million and US$23.6 million,
respectively. If we tally the estimates for Norway, they imply that during a large-disaster year, the typical

firms’ bond and stock proceeds would be US$24.9 million larger and US$-2.7 million smaller, respectively.

20ne potential explanation for the maturity results might be that differences in governments’ financing needs
influence firms’ maturity decisions (Greenwood, Hanson, and Stein, 2010). To address this concern, in untabulated
results, we augment the maturity equation estimated in Column (9) with government debt to GDP ratios, inflation
rates, and national-savings rates, all obtained from the World Bank. Within this reduced sample size, we remove the
country fixed-effects from the model and find the significantly negative relation holds, suggesting differences in
governments’ financing needs do not entirely drive the maturity findings.
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In South Korea, the median firms’ bond and stock proceeds are US$78 million and US$9 million,
respectively. Applying the same methodology to South Korea, the estimates correspond to the typical firms’
bond and stock proceeds being US$61 million larger and US$-4.9 million smaller during a large-disaster
year. For the maturity results, the point estimates in Column (9) imply that during a large-disaster year, if
we were able to pick up a firm in Norway (Frugality; = 13.6 percent) and drop it in South Korea (Frugality;
= 59.8 percent), its bonds would be due (-7.6789)*(0.598 — 0.136) = -3.5 years sooner. To place this in
context, in our sample, the median value-weighted years-to-maturity is roughly 6.4 years. Since raising
larger amounts of debt with a shorter maturity and smaller stock proceeds both reduce firms’ financial
flexibility, the findings demonstrate that firms in frugal countries can face significant reductions in their
financial flexibility during disasters years.

Collectively, the quantity and maturity findings in Table 3 suggest that during large-disaster years,
firms in frugal countries raise larger amounts of debt and smaller amounts of equity, and that on an
incremental basis, the negative relation between corporate maturity and frugality worsens during these
periods. We interpret the findings as consistent with frugality reducing firms’ financial flexibility during
large-disaster periods.

Section 4.2 Does frugality drive firms to issue globally?

Next, we test whether frugality leads firms to raise capital globally in response to disaster events.
As mentioned earlier, the main idea is that when firms face local financing shocks, we would expect to
observe that they attempt to tap capital markets globally. One manner in which firms can raise capital
globally is by choosing to issue securities that are denominated in USD, instead of in their local currency.
Within this context, our hypothesis predicts that when large natural disasters occur, firms in frugal countries
will be more likely to sell USD-denominated securities, because they are more constrained at home.

To test this hypothesis, we implement a framework similar to Bruno and Shin (2017). We use a
multinomial logit to test whether frugality increase the likelihood that the majority of non-US firms’ bond

or stock proceeds in disaster “treated” countries are in USD:
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None| LCL| USDijx: = a+ Bi*Disaster;*Frugality; + B.*Disaster;; +Bs*DisasterCARij:  (Eq 4)
+Xijt +bj +Ci + +ej;
where the dependent variable Issuance-Currencyix: categorizes the issuance year of firm i of country j in
industry k in year t into one of the three outcomes: (1) LCL (Local Currency) when the majority of firm i’s
issuance proceeds are not in USD, (2) USD when the majority of firm i’s issuance proceeds are in USD, or
(3) None when firm i issues no securities (the base case). All the other variables in Equation (4) are
previously defined.

Table 4 reports the multinomial logit regression results. Panel A contains the currency results for
firms’ bond issuances; Panel B contains the currency results for firms’ stocks issuances. As before, each
column labels the corresponding issuance outcome—that is, LCL (outcome 1) or USD (outcome 2), relative
to no issuance (the base case). Models (1, 2, 3) report baseline results, results with time-varying controls,
and the pre- and post-Disaster;; indicator variables, respectively. All models contain country, industry, and
year-fixed effects, and all standard errors are clustered by country-year.

The key takeaway from Table 4 is that in the USD equations, the estimated coefficient on the post-
Disaster;*Frugality; interaction terms are positive and significant for firms’ bond and stock issuances
(Panel A, Model 3; Panel B, Model 3). The results suggest that when a country experiences a large natural
disaster, frugality is strongly associated with the likelihood that non-US firms issue USD-denominated
bonds and stocks in the year after the large disaster occurs. Strikingly, the table shows that for the USD
columns, the estimated coefficients on the pre-Disaster;*Frugality; interaction terms are not
distinguishable from zero in both panels (Panel A, Model 3; Panel B, Model 3). The result shows that non-
US firms in frugal countries are more likely to raise USD-denominated bonds and stocks after the disasters,

and not before.® We interpret the currency issuance results as indicating that managers in frugal countries

130ne potential explanation for the currency-timing results might be that differences in inflation rates can also

influence firms’ currency choices (Bruno and Shin, 2017). To examine this concern, in untabulated results, we

augment Model (3) of Panels A and B with inflation rates obtained from the World Bank. Within the reduced sample,

we estimate individual logit regressions and find that the significantly positive relation holds for both equations,

suggesting that the documented patterns in firms’ currency-timing are not totally driven by differences in inflation
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attempt to access non-local financing after local financing conditions worsen.

One might be tempted to conclude that affected firms in frugal countries are therefore less
financially constrained, because after the disasters they issue globally. We note, that while affected firms
presumably had access to global capital markets before the disasters, we find that they are only likely to
issue USD-denominated securities after the disasters occur and not before. While firms can access global
capital markets for many reasons, we interpret the distinct pattern in the timing of firms” USD-denominated
issuances as illustrating that as firms in frugal countries face financing conditions that are constrained
locally, those that are able issue internationally, do such.

To quantify the economic magnitude of frugality on non-US firms’ currency choices during the
disaster periods, we can apply the non-US sample statistics provided in Table 1, Panel C, to the point
estimates in the table. For the bond equations, the coefficient estimates in the USD Bond column of Panel
A, Model (3) imply that, in the year following a large natural disaster, a one standard deviation increase in
Frugality; (0.1202) increases the log of the odds ratio that firms issue USD bonds (2.7205) by
(2.7205)*(0.1202) = 32.7 percentage points. To provide perspective, the USD Bond column’s coefficient
estimates imply that one standard deviation increases in Leveragei:1 (0.1835) and GdpGrowth; .1 (0.0352)
are associated with an increase in the log of the odds ratio that a non-US firm issues USD-denominated
bonds of (1.4039)*(0.1835) = 25.8 and (6.7980)*(0.0352) = 23.9 percentage points, respectively.

The coefficient estimates in the USD SEO column of Panel B, Model (3) show an identical pattern
in the timing of the USD-denominated stocks issuances made by non-US firms in frugal countries. The
significantly positive estimated coefficient on the post-Disaster;*Frugality; interaction term implies that a
one standard deviation increase in Frugality; (0.1202) is associated with an increase in the log of the odds
ratio that firms issue USD stocks (5.1454) by (5.1454)*(0.1202) = 61.9 percentage points; the column’s
coefficient estimates imply that a one standard deviation increase in Leverageij.1 (0.1835) and

GdpGrowth;1 (0.0352) would correspond with an increase in the log of the odds ratio that a non-US firm

rates.
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issues USD-denominated stocks of (0.6499)*(0.1835) = 11.9 and (6.2770)*(0.0352) = 22.1 percentage
points, respectively.

Also of note, the USD SEO columns are the only stock issuance equations in which we find that
the estimated coefficients on the DisasterCARs are positive and significant (Panel B, Models 1, 2, 3),
suggesting that non-US firms with relatively higher disaster-specific CARS are more likely to raise equity
globally and not locally. We interpret the stock issuance results as suggestive that in response to the
disasters, managers in frugal countries are not taking financing cards off the table, but they may face
financial choices that are limited by the frugality of local investors.

Altogether, the findings in Table 4 highlight the effect of frugality on firms’ capital raising. While
firms can issue USD-denominated securities for many reasons, the distinct pattern in the timing of how
non-US firms are more likely to issue USD-denominated bonds and stocks in the year after a large natural
disaster occurs, and not the year before, support the hypothesis that frugality can intensify firms’ financing
frictions when natural disasters occur.

Section 4.3 Alternative Hypothesis: Are firms maturity matching?

The approach in the previous sections studied frugality’s impact on firms’ ability to readjust to
financing shocks (i.e., coefficient estimates on Disaster;:*Frugality; capture the incremental impact of
frugality on firms’ capital-raising decisions in response to deadly disasters). We documented that firms in
frugal countries have shorter debt maturity, and showed that they issue relatively shorter maturity debt when
deadly disasters strike. In this section, we test whether our documented financing behaviors are consistent
with firms maturity matching (Myers, 1977; Hart and Moore, 1995). Maturity matching predicts that firms’
debt maturity coincides with their investment in growth opportunities versus assets in place. For example,
if firms in frugal countries are more inclined to invest in assets in place, then financing the firm with short-
term debt may be ideal (Myers, 1977; Hart and Moore, 1995).

Since firms in frugal countries use relatively more short-term debt, to the extent that firms would

match the maturity of their investments and debt, under the maturity-matching hypothesis we would expect
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to observe managers shift resources from growth opportunities to assets in place. We test this hypothesis
by comparing firms’ investment policies around deadly disasters. The investment policies include: firms’
total investment, investment share, and R&D share, all previously defined. We include firms’ total
investment share, because firms can save by reallocating from investment to cash and cash equivalents
(Bernanke, 1983; McDonald and Siegel, 1986; Bloom, Bond, and Van Reen, 2007). In this regard, maturity-
matching predicts that firms in frugal countries would reduce their total investment, total investment shares,
and R&D shares. Our hypothesis also predicts that firms would reduce their total investment and investment
shares, but it does not have a clear prediction for firms’ R&D shares.

Table 5 presents OLS panel regressions results that test the hypotheses. The dependent variables
are firms’ total investment, investment share, and R&D share. The regression models replace the country
and industry-fixed effects in Equation (3) with firm-fixed effects. In this empirical specification, the
identification comes from variation within firms’ investment behaviors—that is, coefficient estimates on
Disaster;*Frugality; capture how firms in frugal countries invest differently when large disasters occur.
We note that our results remain quantitatively and qualitatively comparable if we use the country and
industry-fixed effects as in our previous regressions. As before, each column labels the dependent variable
of interest; the columns report baseline results (Columns 1, 4, 6), time-varying controls (Columns 2, 5, 8),
and the pre- and post-Disaster;; interaction terms (Columns 3, 6, 9). All the regression models include firm
and year-fixed effects and cluster standard errors by country-year.

The table shows that firms in frugal countries tend to reduce their total investment and investment
share and increase their R&D share at higher rates when large natural disasters strike. In every equation,
the estimated coefficients on the Disaster;*Frugality; interaction terms have their predicted signs and are
economically significant. First, the coefficient estimates in Columns (3) suggest that during disaster years,
a one standard deviation increase in Frugality; (0.1161) leads to firms reducing their total investment by (-
0.0707)*(0.1161) = -0.8 percentage points that year, and (-0.0382)*(0.1161) = -0.4 percentage points the

year following. Second, the point estimates in Column (6) imply that an equal increase in frugality would
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lead to firms reducing their investment share by (-0.2543)*(0.1161) = -3.0 percentage points during the
disaster year, and by (-0.1751)*(0.1161) = -2.0 percentage points the year after. The investment reductions
are large when compared to the median total investment rate and investment share for the firms in our
sample, which is 3.4 percent and 28.4 percent, respectively. The results suggest that differences in frugality
leads to firms’ adopting reduced investment policies during large disaster periods, and support the shared
prediction of both our hypothesis and the maturity-matching hypothesis.

Noticeably, the R&D share equations in Columns (7, 8, 9) show that while frugality is associated
with firms cutting their total investment during disaster years, firms in more frugal countries invest in RDX
relative to CAPEX at much higher rates during these periods. The estimated coefficients on both the pre-
Disaster;*Frugality; and post-Disaster;*Frugality; interactions terms in Column (9) are significantly
positive, indicating that firms in frugal countries allocated larger shares of their investment capital to R&D
in the year before the disasters and continued to do so through the disaster periods.* The R&D share results
do not support the maturity-matching hypothesis.

One potential concern with the investment results is that firms® financing choices are not
completely random. To address this concern, in Table 5, Panel B, we match firms by their propensity to
issue securities. The main idea is to generate two samples of firms with comparable capital-raising behavior
and to conduct the experiment within this matched sample. Column (1) reports the logit regression results;
the dependent variable takes a value of ““1” if the firm issues bonds or stocks during year t. The independent
variables include the time-varying controls and country, industry, and year-fixed effects. Using the full
sample of data, we find that firms that are younger, with higher Q;.1, lower Cashflowi .1, larger INT A -1,
higher PPE;;«1, higher Leveragei;«1, and that are in countries with higher GDP growth are more likely to

issue securities. The control group is matched to the “treated” observations using the nearest-neighbor

140ne concern with the R&D share might be the inconsistency with which CAPEX and RDX are reported across
countries. To address this concern, in untabulated results, we restrict the sample to firms that report positive CAPEX
and RDX this year and the year prior; within this sample, the R&D share results hold, suggesting that the inconsistency
of CAPEX and RDX reporting does not fully drive the R&D share results.
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matching with replacement, when the absolute difference in propensity scores between the matched
observations is less than or equal to 0.01.

Among matched firms, we find strong evidence that frugality amplifies firms’ financing frictions
and that the firms in our sample are not maturity matching. Columns (2) through (10) of Panel B show that
the findings of Panel A hold within the matched sample. The size and sign of the estimated coefficients on
the Disaster;*Frugality; interaction terms and the post-Disaster;*Frugality; interaction terms are
consistent with those in Panel A. In Columns (4, 7, 10) the coefficient estimates on the Disaster;*Frugality;
and the pre- and post-Disaster;; interactions terms indicate that frugality is strongly associated with firms
reducing their total investment and investment shares and increasing their R&D shares during large-disaster
years, and continuing all three behaviors in the year that follows. Remarkably, none of the estimated
coefficients on the pre-Disaster; *Frugality; interaction terms are distinguishable from zero, suggesting that
the firms in the matched sample invest similarly prior to the disaster events.

Panel C of Table 5 reports the results for the differences between the “treated” and control groups
before and after matching. The table shows the importance of matching. Among matched firms, “treated”
firms tend to exhibit lower DisasterCARs and Cashflow; .1, higher PPE;i;«1 and In(FimAge)i«1, and are
from countries with slightly lower Frugality;. Importantly, the economic significance of all these differences
between the groups becomes much smaller after the matching. Moreover, the differences in In(TA)ijt1,
Leverageij.1, GDP growth, market capitalization to GDP ratios, and Disaster;; frequencies are not
distinguishable between the “treated” and matched firms.

Overall, the investment findings bring to light how frugality can intensify firms’ financing frictions
when large disasters occur. The results suggest that when deadly disasters strike, firms in frugal countries
reduce their total investment and investment shares, but increase their R&D shares, which we interpret as

not supportive of the maturity-matching hypothesis.

Section 5. Robustness
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Section 5.1 Placebo Tests

Table 6 reports placebo tests intended to examine whether firms in frugal countries raise capital
and invest differently during random periods. The main idea is that if frugality generally leads firms to raise
more debt, issue less equity, reduce debt maturity, and invest differently, then we would expect to observe
the behaviors that we document in this paper during these random periods as well. If we do not find these
financing behaviors in the placebo setting, it implies that the disasters identify periods when frugality
amplifies corporate financing frictions.

To test this hypothesis, we use the EM-DAT to reassign the deadliest natural disasters across all
country-years in the sample period. With the randomly assigned disasters, we estimate disaster-specific
CARs and retest the capital-raising and investment results. Columns (1, 2, 3) examine issuance
characteristics; the dependent variables are the natural log of firms’ bond and stock proceeds and the value-
weighted years-to-maturity of firms’ new-debt issues; the equations repeat the issuance models estimated
in Table 3, Columns (3, 6, 9). Columns (4, 5, 6) investigate firms’ investment behaviors; the dependent
variables are firms’ total investment, investment share, and R & D share; the models correspond to the
regressions estimated in Table 5, Panel A, Columns (3, 6, 9). As before, all the issuance regressions include
country, industry, and year-fixed effects; the investment regressions include firm and year-fixed effects,
and all standard errors are clustered by country-year.

The table shows that during the random periods, frugality does not intensify firms® financing
frictions. Using the placebo treatments, we find no significant association between frugality and the quantity
of the debt or equity that firms raise (Columns 1, 2) or the investment behaviors that firms adopt (Columns
4, 5, 6). Interestingly, we find a positive association between corporate maturity and residents’ frugality
during the placebo periods (Column 3), suggesting that firms in frugal countries issue debt with a longer
maturity structure during these random periods. The results are consistent with our evidence that firms in
more frugal and less frugal countries face comparable creditor and investor protections, and demonstrate

that the financing and investing behaviors we document are in response to the large natural disasters.
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On the whole, the placebo tests show that during random periods, frugality is not associated with
firms raising more debt, issuing less equity, reducing their corporate maturity, and investing differently.
The results suggest that the documented behaviors are in response to the large natural disasters, and support
our hypothesis that the disasters identify periods when frugality amplifies corporate financing frictions.
Section 5.2 Alternative treatment tests

In Table 7, we use the EM-DAT to identify the deadliest transportation disasters as alternative
“treated” large-disaster years. The main idea is to examine the effect of frugality on firms’ capital raising
and investment decisions during alternative disaster periods. Similar to before, we use the annual deaths
due to transportation disasters that are provided by the EM-DAT. Starting in 1990, we define Transport,;,
which takes a value of 1 during the years in which country j experiences its deadliest transportation disasters
to date. Because the transportation-disaster data are at annual frequency, we do not estimate disaster-
specific CARs. As before, all regressions include country, industry, or firm-fixed effects; all models include
year-fixed effects, and all standard errors are clustered by country-year.

The table reports results for the quantity and maturity of firms’ issuances (Columns 1, 2, 3) and
investment behaviors (Columns 4, 5, 6). As before, the issuance models follow the specifications estimated
in Table 3, Columns (3, 6, 9), respectively. Similarly, the investment models repeat the specifications
estimated in Table 5, Panel A, Columns (3, 6, 9), respectively. The table shows that during the alternative
“treated” large-disaster years, firms in frugal countries are significantly less likely to issue stocks and tend
to raise larger debt proceeds. We find no association between frugality and the maturity of firms’ issuances
during the alternative disaster periods. For the investment results, the table shows that during the alternative
“treated” large-disaster years, firms in frugal countries reduce their total investment and investment share
and increase their R&D share at significantly higher rates. While the maturity results do not support our
hypothesis, we interpret the increased bond proceeds, reduced investment shares, and increased R&D shares
in response to the transportation disasters as illustrative of how frugality can intensify corporate financing

frictions in an alternative disaster setting.
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Section 5.3 The Demand Channel: Does frugality reduce the demand for firms’ output?

One explanation for the results that we