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Abstract:

Purpose: This study examines the impact of pandemics on corporate investments using the
severe acute respiratory syndrome (SARS) outbreak as the variable of interest and firm-level
capital expenditures, acquisition expenses, and research and development expenditures as
proxies for corporate investments.

Methodology/Design/Approach: Our sample consists of firms listed in the Shenzhen,
Shanghai, Hong Kong, and Toronto stock exchanges from 1999 to 2019.

Findings: We find that the SARS outbreak had no significant impact on the capital
expenditure, acquisitions, or research and development expenses of the firms listed in
Canada. SARS also had no significant effect on the Chinees firms’ capital expenditure and
acquisitions expenses but increased their research and development expenses.

Practical Implications: Understanding this relationship helps firms to modify their corporate
investment strategies.

Originality/Value: Investigating this relationship is important because of the significant
risk’s pandemics impose upon firms and the global economy. This study adds to the stream of
research investigating the impact of exogenous shocks on corporate investments.
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1. Introduction

Pandemics are exogenous shocks with severe economic impacts on countries and
businesses that can last for years. We live in a world where viruses do not have
geographic borders and are only one flight away from one country to another.
Therefore, the exogenous shock from pandemics can have a global impact and is thus
essential to study. In frictionless capital markets, while idiosyncratic risk can be
eliminated through diversification, only systematic risk is relevant in making
investment decisions. For corporations to maximize shareholders’ wealth, they need
to invest in positive net present value (NPV) projects. An increase in systematic risk
increases the cost of capital necessary to fund investment opportunities, which
negatively affects the added value from such investments.

The empirical literature does not explore the effect of exogenous shocks due to
pandemics on corporate investments. This study employs the severe acute respiratory
syndrome (SARS) outbreak in 2003 and listed firms in the Shenzhen, Shanghai, Hong
Kong, and Toronto stock exchanges to document new evidence on the impact of
pandemics on corporate investments. This is important because of the significant risks
that pandemics impose upon firms and the global economy. This study adds to the
stream of research that investigates the impact of exogenous shocks on corporate
investments.

2. Literature Review

The NPV of an investment indicates the added value of the investment project to a
firm. Mathematically, the NPV of a future project is affected by the firm’s cost of
capital and the projected cash flows from the potential investment. The higher the
opportunity cost of capital and the lower the projected cash flows, the lower the added
value to the firm from its investment opportunity. Therefore, if the exogenous shocks
due to a pandemic affect the opportunity cost of capital and the projected cash flows,
the value of an investment opportunity decreases.

g CFy CF, |, CFy
NPV = — Initial investment + i T T + 1)

where NPV is the net present value, ris the opportunity cost of capital and CF is the
projected cash flows in each year.

Using the Black and Scholes (1973) option pricing model, Merton (1974) develops a
model to price the debt and equity. Merton (1974) shows the value of levered firm
equity is equal to the value of a European call option, and the value of the firm debt
is the value of the risk-free debt minus the value of a European put option. The Black
and Scholes (1973) model indicates that the higher the volatility, the higher the value
of European put and call options. Therefore, when volatility increases, the value of a
firm’s debt decreases. Decreases in debt value increase the cost of debt. Exogenous
shocks like the SARS outbreak increase the volatility of a firm’s stock return and its
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cost of debt. Also, the existing literature suggests that shocks, such as natural disasters
and recessions, lead to bank credit tightening (Duchin, Ozbas, and Sensoy, 2010).
Despite monetary easing policies put in place by central banks, credit tightening
impairs firms’ access to capital and increases financing costs (Shleifer and Vishny,
2010; Gorton, 2010).

On the other hand, a decrease in firms’ value reduces their borrowing power by
reducing the collateral that they can borrow against (Brunnermeier and Oehmke,
2013). Moreover, projected operating cash flows decline in light of the pandemic due
to the decline in consumer credit and spending. This combination of higher financing
costs and lower projected cash flows means a lower valuation for potential capital
investments. Since fewer potential capital investments can pass the minimum return
threshold, total capital investment declines, reducing the demand for financing (Kahle
and Stulz, 2013; Grima et al., 2020; Khan et al., 2020).

Once the pandemic is controlled and the crisis ends, corporate investments are
expected to bounce back. Therefore, we hypothesize that global pandemics harm
corporate capital investments in the short term, but these investments will rebound in
the post-pandemic period.

SARS was first identified in Southern China and soon spread to more than 26
countries in early 2003. According to the World Health Organization (WHO), SARS
is a viral respiratory disease caused by a SARS-associated coronavirus, and 20% of
adults and 50% of children infected with SARS develop respiratory failure (Wong
and Leung, 2007). Besides its health and social impacts, SARS had severe economic
impacts on the countries affected by it. For example, in the second quarter of 2003,
household income in Shaanxi Province in China decreased by 22.36%, and the global
macroeconomic impact of SARS was around 30-100 billion dollars (Qiu et al., 2018).

To find the effect of pandemics on corporate investments, we follow the literature
and use firms’ capital expenditure and acquisition expenses as proxies for corporate
investments (Eisfeldt and Rampini, 2006; DeAngelo et al., 2011; Grima et al., 2020;
Khan et al., 2020). We also use research and development expenses as a proxy for
firms’ investment. The variable of interest is a dummy variable indicating the SARS
outbreak year, and we conjecture that the coefficient associated with our variable of
interest is negative in the SARS year and positive in the year after the outbreak.

Our sample consists of firms listed in the Shenzhen, Shanghai, Hong Kong, and
Toronto stock exchanges. We obtain annual firm-level data from the Thomson-
Reuters DataStream Database from 1999 to 2019. We choose firms listed in these
exchanges, as China and Canada were significantly affected by the SARS outbreak.
We test the data of the two Mainland China exchanges, the Hong Kong exchange and
the Toronto exchange, separately, as there are differences in ownership and
governance structures in different countries.

To test our hypotheses, we employ a panel ordinary least squares model with a firm
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fixed effect and follow the literature and control for firm-specific characteristics such
as size, turnover, market-to-book ratio, debt ratio, and cash ratio (Alstadsater, Jacob,
and Michaely, 2017). Our findings suggest that the SARS outbreak had an immediate
negative impact on corporate investments, using Canadian and Hong Kong data.
Furthermore, our results indicate that corporate investment measured by capital
expenditures rebounded the following year significantly. Moreover, we find no
statistically significant changes in research and development spending due to
pandemics. This observation holds even when we examine a sub-sample of
pharmaceutical and biotech firms.

3. Empirical Analysis

We use a sample of publicly listed firms in China and Canada — the two countries
severely affected by SARS — to test our hypothesis that the SARS outbreak impacted
corporate investments. Our sample consists of firms listed in the Shenzhen, Shanghai,
Hong Kong, and Toronto stock exchanges from 1999 to 2019. We perform a cross-
country (stock exchange) analysis, as the impact of the SARS outbreak pandemic was
different in different countries.

At the same time, different countries have different corporate governance structures
and macro-level factors that can affect corporate investment differently. Since firms’
policies may differ by investment types, we test the corporate investment proxies
separately. The proxies for our key dependent variable are capital expenditure,
acquisition expenses, and research and development expenditures. Our variable of
interest (SARS) is a dummy variable equal to 1 in 2003 and zero otherwise.

Following the literature, we control for firm-level variables that may affect corporate
investments. These variables include debt ratio, cash ratio, size, turnover ratio,
investment in the previous year, and market-to-book ratio as a proxy for a firm’s
growth opportunities. We also control for pre-pandemic macroeconomic shocks using
World Bank per capita GDP data. We estimate the regression model below:

In Investment;; = By + 1 SARS + B, InInvestment;;_; + 3 InGDP, +
BaXit-1+ +B3 N+ &, (2)

where InInvestment;is the natural logarithm of acquisitions (Acq), capital
expenditures (CapX) and research and development expenses (RnD) of firm i across
pandemic and post-pandemic years.

Xit—1 is a matrix of lagged firm-level control variables listed in the
Appendix, SARS; is a dummy variable equal to one in a pandemic year and zero
otherwise, 2; is the firm-specific fixed effect and ¢;; is the error term. The standard
errors are clustered by firm.

We repeat our estimations for the two years following the outbreak to examine the
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longer-term impact of the SARS outbreak on investments.

Tables 1 and 2 show the summary statistics and the correlation coefficients between
the variables of this study. Panel A of Tables 1 and 2 reports using listed firms on the
Shenzhen, Shanghai, and Hong Kong stock exchanges, and Panel B of Tables 1 and
2 reports using the listed firms on the Toronto stock exchange. Table 1 indicates that,
on average, Canadian firms spend more on their research and development, capital
expenditure, and acquisitions. The table also shows that, on average, firms listed in
both countries have a similar book-to-debt ratio at around 0.43. Also, listed firms in
China have more growth opportunities and hold less cash than firms listed in the
Toronto stock exchange.

Table 1. Descriptive statistics of the key variables used in this study.
Panel A: China

stats N mean p25 p50 p75 max min sd

RnD 34530 1.239  0.000 0.0249 1.929  70.36 0.000 2.243
Capx 34530 0.055 0.015 0.039 0.078  4.408 -0.274 0.060
Acq 34529  0.005 0.000 0.000 0.000 0.944 -0.659 0.025
SARS 34546  0.027  0.000 0.000 0.000  1.000 0.000 0.162
BDR 34524  0.439  0.268 0.428 0.590 3.248 0.015 0.226
Cash 34546  0.061  0.000 0.000 0.089  0.788 0.000 0.111
Size 34530 12.79 11.72 12.61 13.63 18.27 7.543 1.592
MtB 28113  0.210 0.084 0.155 0.270  1.969 0.005 0.193
Turnover 31605 0.796  0.380 0.637 0.996  4.056 0.043 0.657

Panel B: Panel C: Canada

stats N mean p25 p50 p75 max min sd

RnD 17921 2.291  0.000 0.000 0.000 273.7 -51.08 10.15
Capx 17921 7.779  0.926 4.047 1037  299.6 -2.788 10.89
Acq 17921 1528  0.000 0.000 0.000 75.21 -85.98 5.675
SARS 18465  0.054  0.000 0.000 0.000  1.000 0.000 0.225
BDR 17777 0434 0.181 0.407 0.605  2.147 0.003 0.338
Cash 11645  0.116  0.009 0.041 0.131  0.916 0.000 0.184
Size 17921 1196 1045 11.92 1347 1756 5.598 2.329
MtB 16716  0.143  0.043 0.080 0.149 1517 0.004 0.214
Turnover 5930 0.791  0.099 0.494 1.110  5.057 0.000 0.946

Source: Author’s own creation.

Table 2. Correlations between the variables of the study.
Panel A: China

@) ) ®) (@) (5) (6) @) (O )
(1) RnD 1

(2) Capx -0.011 1

(3) Acq 0.062 -0.033 1

(4) SARS -0.090 0.021 -0.028 1

(5) BDR -0.223 -0.104 -0.048 0.029 1

(6) Cash 0.136 -0.068 0.026 -0.007 -0.105 1
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(7) Size -0.032 -0.047 0.025 -0.099 0.338 0.136 1
(8) MtB 0.192 0.014 0.030 -0.043 -0.343 0.002 -0.479 1
(9) Turnover 0.026 0.066 0.024 -0.020 0.055 0.046 0.013 -0.018 1
Panel C: Canada
1) )] 3 4 (5) (6) ) ®
(1) RnD 1
(2) Capx -0.115 1
(3) Acq -0.036 -0.064 1
(4) SARS 0.002 0.014 0.028 1
(5) BDR 0.016 -0.031 0.067 0.014 1
(6) Cash 0.245 -0.091 -0.095 -0.006 -0.205 1
(7) Size -0.233 -0.009 0.123 -0.057 0.230 -0.376 1
(8) MtB 0.293 0.068 -0.063 0.005 -0.070 0.416 -0.422 1
(9) Turnover -0.024 -0.074 0.164 0.058 0.208 -0.072 -0.000 -0.021 1

Source: Author’s own creation.

Panels A and B of Table 3 present the estimation results of Equation (1) using a
sample of Chinese and Canadian listed firms, respectively. Columns (1) through (9)
of the table document the relationship between the SARS outbreak and corporate
investment measured by the natural logarithm of research and development expenses
(RnD), capital expenditure (Capx), and acquisitions (Acq). The table reports results
for the first year of the SARS outbreak and the two post-pandemic years.

According to the results presented in Table 1, there is no statistically significant
relationship between our variable of interest (SARS) and capital expenditure (Capx)
and acquisition variables (Acq), indicating that the SARS outbreak affects corporate
investments in neither China nor Canada. However, Panel A of Table 1 shows a
positive and statistically significant relationship between the RnD measure of
investment and the SARS outbreak, indicating that during the SARS outbreak year
and one year after that, Chinese firms spent more on their research and development.

We also ran several robustness checks. First, following Kothari, Lewellen, and
Warner (2014), we added the net income and stock return of the year before the
pandemic outbreak, and the result remained unchanged. Second, we checked the
pharma and biotech companies separately, and the result did not change. Third, we
checked the sample excluding pharma and biotech firms, and the results remain
unchanged. Fourth, we checked for industry fixed effect instead of firm fixed effect,
and the result did not change.

Table 3. Summary of the results of Testing Equation (1).

Panel A : China
() 2 (©) (O] ®) (6) @) ®) 9)
VARIABLES RnD ¢ RND t+1 RND t+2 Capx t Capx 1 CapX w2 Acq t Acgr1  Acq i+2
0.109**
SARS * 0.066*** 0.000 -0.174 -0.162 -0.471 -0.000  0.0798 0.094

0.021)  (0.021)  (0.015)  (0.189)  (0.167)  (0.162) (0.058) (0.047)  (0.074)
RnD 0.371%%  0.505%**  0.504%**
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*
(0.054)  (0.059) (0.059)
Capx 0.230*** 0.239*** 0.238***
(0.0739)  (0.0741) (0.0740)
Acq -0.036**  -0.029 -0.029
(0.017) (0.018)  (0.018)
0.537**
BDR * -0.206%**  -0.204*** -3.061*** -2.944*** _2.949*** -0.266 -0.346* -0.346*
(0.055)  (0.060) (0.060) (0.329) (0.312) (0.312) (0.213) (0.201)  (0.201)
0.226**
Cash * 0.408** 0.408**  1.052**  1.037** 1.063*** 1.597*** 1439*** 1432%**
(0.067)  (0.163) (0.163) (0.433) (0.406) (0.406) (0.423) (0.390)  (0.389)
Size 0.406** 0.026 0.020 -0.068 -0.012 0.002 0.059 0.025 0.018
(0.190)  (0.017) (0.017) (0.075) (0.070) (0.071)  (0.047) (0.043)  (0.044)
0.0337*
MtB * -0.067 -0.082  0.895*** (0.932*** (0.903*** 1.475%** 1 475%** 1 472%**
(0.013)  (0.075) (0.076) (0.266) (0.242) (0.245)  (0.238) (0.228)  (0.232)
Turover -0.082 -0.028 -0.027  0.909*** 0.868*** 0.860***  0.021 0.062 0.064
(0.062)  (0.018) (0.018) (0.091) (0.086) (0.085)  (0.055) (0.053)  (0.053)
GDP -0.027  0.395***  0.393*** -1.355%*** -1.379*** -1409*** 0.382*** (.381*** (.389***
(0.019)  (0.055) (0.055) (0.226) (0.215) (0.214)  (0.087) (0.077)  (0.076)
3.912**
Constant * -3.210%**  -2.914*** 10.600*** 13.010*** 14.420*** 0.389 -1.951*** -1.661***
(0.841)  (0.854) (0.736) (3.125) (2.159) (2.598) (0.663) (0.524)  (0.550)
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Exchange FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 22,498 24,791 24,791 22,498 24,791 24,791 22,496 24,789 24,789
Number of firms 2,425 2,530 2,530 2,425 2,530 2,530 2,425 2,530 2,530
r2 0.683 0.703 0.703 0.478 0.481 0.481 0.226 0.216 0.216
Panel B: Canada
() ] (©) 4) ©®) (6) ) @®) 9)
VARIABLES RnD ¢ RND t+1 RND t+2 Capx t Capxt+1  CapX w2 Acq t Acq 1 Acq t+2
SARS -0.484 0.113 1131 -0.0335 0.563 -0.607 -0.297  -0.0801 0.262
(0.623)  (0.347) (0.836) (0.818) (0.631) (0.592) (0.534) (0.553)  (0.489)
RnD -0.917 0.052 0.052
(3.779)  (0.147) (0.146)
Capx 0.172%** 0.171*** 0.169***
(0.036) (0.035) (0.035)
Acq -0.108** -0.108** -0.110***
(0.043) (0.043)  (0.043)
BDR 0.049 1.692 1.748 -4.905**  -4.676** -4.672** -1.294  -1.193 -1.150
(0.144)  (4.040) (4.050) (2.471) (2.368) (2.360) (1.120) (1.090)  (1.091)
Cash 1.802 -4.649 -4.629  6.158*** 6.428*** 6.434*** 1167 1.195 1.231
(4.113)  (4.492) (4.482) (2.284) (2.271) (2.284) (1.130) (1.120) (1.124)
Size -4.780 -0.199 -0.171 -0.619 -0.447 -0.436  -0.479* -0.424*  -0.384
(4.591)  (0.520) (0.510) (0.461) (0.457) (0.458)  (0.253) (0.247)  (0.247)
MtB -0.284 0.112 0.0599 -4.721 -4.700 -4.834 1.701 1.710 1.674
(0.564)  (2.721) (2.665) (3.750) (3.731) (3.729) (1.083) (1.070)  (1.065)
Turover -0.0657  -0.803* -0.853* 0.607 0.530 0.490  0.982** 0.970** 0.926**
(2.799)  (0.466) (0.476) (0.536) (0.531) (0.531) (0.390) (0.388)  (0.391)
GDP -0.790*  -1.889 -2.002  -4.188** -6.345*** -7.030*** -1.275  -1.954 -2.490
(0.455)  (3.331) (3.127) (2.096) (2.023) (1.912) (2.197) (2.249)  (2.064)
Constant 38.370 47.690 48.430 56.520*** 77.300*** 84.360*** 18.800 25.310  30.460
(34.760
) (31.530) (29.660)  (20.660) (19.320) (18.410) (22.560) (22.840) (20.880)
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Exchange FE No No No No No No No No No
Observations 2,378 2,400 2,400 2,378 2,400 2,400 2,378 2,400 2,400
Number of firms 492 493 493 492 493 493 492 493 493
r2 0.560 0.561 0.562 0.683 0.684 0.685 0.346 0.345 0.346
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*xx 0<0,01 ** p<0.05, * p<0.1
Note: Panel A uses a sample of listed firms in Shenzhen, Shanghai, Hong Kong Stock
Exchanges and Panel B uses a sample of listed firm on Toronto stock exchanges from 1999
to 2019. To control for simultaneity all control variables are lagged.
Source: Author’s own creation.

4, Conclusion

For the first time, we document the impact of the SARS outbreak on corporate
investments in China and Canada using a large sample of 27,191 firm-years in those
two countries. Our findings suggest that the SARS outbreak did not affect any part of
the aggregate of corporate investments in China and Canada in the year of the
outbreak or the subsequent two years. We find that the outbreak had no significant
impact on the capital expenditure, acquisitions, or research and development
expenses of the firms listed in Canada but increased the research and development
expenses among Chinese firms. Our finding is consistent across industry clusters.
We suggest further investigation into the COVID-19 pandemic once sufficient data
are available.
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Appendix:
Table Al. Variable definitions

Variables Definition Data Source

BDR The ratio of total liabilities over total assets (Welch, 2011) Datastream

Cash The ratio of cash and marketable securities over total assets Datastream
(DeAngelo, DeAngelo, and Whited, 2011)

GDP (log) The logged value of real GDP, adjusted for purchasing power parity ~World Bank

PPP (PPP) (Boudreaux, Escaleras, and Skidmore, 2019)

Size The natural logarithm of total firm assets (Keefe and Yaghoubi, Datastream
2016)

Market to The ratio of a firm’s market value of assets to total assets (Keefe and  Datastream

Book Yaghoubi, 2016)

RnD (log) Natural logarithm of one plus a firm’s research and development Datastream”
expenses (Frank and Goyal, 2009).

Turnover The ratio of sales to the previous year’s total assets (Alstadsater, Datastream
Jacob and Michaely, 2017)

CapX (log) The natural logarithm of one plus the ratio of capital expenditure Datastream
over total assets

Acq (log) The natural logarithm of one plus the ratio of acquisitions spending  Datastream
over total assets

MtB The ratio of the market value of assets by the book value of assets Datastream
(Keefe and Yaghoubi, 2016)

SARS A dummy variable=1 if a year is 2003, and zero otherwise WHO

Note: This table presents the definitions of the variables used by this study.

*Research and development expenses represent all direct and indirect costs related to the
creation and development of new processes, techniques, applications and products with
commercial possibilities. Contributions by government, customers, partnerships or other
corporations to the company’s research and development expense

Source: Author’s own creation.
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