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Promoting green investment is the inevitable choice for sustainable economics
against climate change. We examine how the COVID-19 pandemic affected
corporate green investment. Using a sample of publicly listed firms in China, we
document the negative and significant effect of the COVID-19 pandemic on
corporate green investment. Further analyses suggest that the COVID-19
pandemic impeded corporate green investment by exacerbating firms'
financial constraints. We also find that the COVID-19 pandemic had no
significant effect on total investment, suggesting that the pandemic shock only
changed investment structure. In summary, our findings reveal the real effects of
the COVID-19 pandemic on green development at the firm level.
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1 Introduction

Global health crises such as COVID-19, SARS, or MERS seriously threaten the
economy (Ferguson et al., 2006; Chen et al., 2020; Hassan et al., 2023; Ru et al., 2020).
For example, the COVID-19 pandemic is predicted to shrink the global economy by 3%
(International Monetary Fund, 2020). This decline is described as the worst since the Great
Depression in the 1930s. Meanwhile, the outbreak of the pandemic has once again triggered
people to think about the relationship between human beings and nature. Green and low
carbon have become inevitable choices for sustainable development. The outbreak of the
COVID-19 pandemic has raised urgent questions about the real effects of the pandemic on
the green economy.

As a large economy-wide and unexpected shock, the pandemic has attracted a great
deal of attention from economists and policymakers (e.g., Fan, 2003; Chen et al., 2005;
Ferguson et al., 2006; Keogh-Brown and Smith, 2008; Chen et al., 2020). However, little
research has explored the effect of pandemics on firms’ green investments. Corporate green
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investment contributes to combating climate change and
promoting sustainable economic development. Zheng and Jin
(2023) find firms’ green investments help to reduce carbon
emissions. We address this gap by examining how the COVID-19
pandemic affected firms’ investment decisions. In particular, we ask
the following questions: How did firms determine their green
investment in response to the COVID-19 pandemic shock?
Which channels can explain the relation? By addressing these
questions, we hope to enhance the understanding of the impact
of the pandemic and appropriate policy responses.

We focus on exploring the effects of the COVID-19 pandemic
on corporate green investment. The main reasons are: first, the
environment is closely related to human health. It has been proved
that large-scale epidemics, such as SARS, originate from animal-to-
human transmission. Improving the environment can reduce public
health risks; secondly, the pandemic has rekindled people’s concern
for environmental safety and the need for sustainable development.
We argue that the direction of the pandemic’s impact on green
investment is uncertain. On the one hand, we posit that the
COVID-19 pandemic negatively influenced green investment
through financial constraints. In terms of financial restrictions,
the heightened uncertainty linked to the spread of the disease and
governmental responses during the pandemic may have made
banks more risk-averse, reducing the supply of capital or raising
its costs (Easley and O’Hara, 2010; Shleifer and Vishny, 2010). On
the other hand, the pandemic resulted in many provincial
interventions, such as restricted business hours, cancellation of
the May Day holiday, and bans on public gatherings. Thus, the
COVID-19 pandemic has changed people’s lifestyles (Chen et al.,
2020), such as telecommuting and virtual meetings, bringing
opportunities for firms to go green. At the same time, the
pandemic has increased the attention to green development.
Enterprises may actively promote green transformation to gain
long-term profits and growth. The COVID-19 pandemic may
positively influence green investment.

Using a sample of Chinese listed firms in 2020-2021, we find
that the COVID-19 pandemic significantly negatively impacts green
investment, suggesting that the COVID-19 pandemic reduces firms’
willingness to invest in green. In other words, the COVID-19
pandemic stalls the process of greening the economy. The main
results are robust to tests that address endogeneity concerns. We
further investigate the channel through which the pandemic affects
corporate green investment. We find that the negative effect of the
COVID-19 pandemic on green investment is more substantial for
firms with a younger age, with no dividends, with a higher WW
index, or ownership by non-government entities, supporting the
financial constraints channel. Meanwhile, the results show the effect
of the COVID-19 pandemic on total investment is not significant.

Given the similarity between the coronaviruses causing SARS
and COVID-19, and importantly, the similar impact of SARS and
COVID-19 on human activities (i.e., social distancing and business
shutdown), we study and compare the economic effect of the SARS
epidemic on total investment and green investment. We find SARS
negatively impacts total investment but does not affect green
investment, possibly due to insufficient attention to green
development and low corporate green investment in China in 2003.
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Our paper contributes to the extant literature in two ways. First,
our study adds to the literature on the economic consequences of
the pandemic (e.g., Ferguson et al., 2006; Chen et al., 2020; Hassan
etal., 2020; Ru et al., 2020). However, while most prior studies focus
on the impact of the pandemic on consumption, economic growth,
and stock price crashes, there needs to be more evidence on how
firms react to pandemic shocks. We extend the literature by
showing that the COVID-19 pandemic shock impedes firms’
green investment, with financial constraints playing an essential
role in reducing firms’ green investment.

Second, our study contributes to the literature on the
determinants of firm green investment. Prior literature identifies
various factors affecting firms’ green investment, for example,
media coverage (Chang et al., 2020), provincial green governance
(Wang and Wang, 2023), and green capital (Tran et al., 2020). Ma
et al. (2024) find green credit policy could stimulate firms’ green
investment. However, little attention has been paid to economy-
wide shocks such as pandemics. Recently, with increased
urbanization and globalization, high-risk infectious diseases (e.g.,
SARS, HINI, MERS, COVID-19) have appeared frequently around
the globe, and society is facing unprecedented public health threats.
Harmony between humans and the natural environment and
sustainable economic development have become the focus of
attention. How to make green transition decisions in the face of
pandemics has important policy implications for sustainable
economic growth.

2 Data
2.1 Sample selection

Our sample consists of all Chinese A-share firms listed on the
Shanghai Stock Exchange and the Shenzhen Stock Exchange in
2020-2021. We measure the COVID-19 pandemic using the newly
confirmed cases obtained from the China Healthcare Commission
(CHC). Green investment and financial information are obtained
from the China Stock Market and Accounting Research database.
We obtain firm headquarters information from the Resset database.
In line with common practice, we exclude observations with
missing values and winsorize all continuous variables at the top
and bottom 1%.

2.2 Variable definition

Green investment (GInvest) refers to environmentally friendly
investment, which helps firms transfer to green. Following Chang
et al. (2020), we construct the green investment variable based on
the term of projects under construction in the financial report. We
extract the construction in progress related to green investments,

» » «

such as the “desulphurization project,” “purification project,” “eco-
project,” and so on. Thus, we sum up these projects to present the
green investment. We construct the green investment variable
(GInvest) as the natural log of one plus green investment,

obtained from the term of projects under construction.
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Our key independent variable is exposure to the COVID-19
pandemic (COVID), defined as the natural log of one plus the
number of newly confirmed in the city of the year. We match the
COVID-19 pandemic measure according to the firms’
registered cities.

Following Yu et al. (2014), Shen et al. (2012), and Shen et al.
(2010), we control for a series of variables that have been proven to
influence firm green investment. Firm size (Size) is defined as the
natural log of total assets. We compute firm leverage (Leverage)
using the ratio of total debts to total assets. Tobin’s Q (TobinQ)
represents investment opportunities, calculated as the ratio of the
market value of equity plus the book value of debts to total assets.
We control for firm cash flow (Cfo) as the net operating cash flow,
scaled by the year’s beginning total assets. Top represents firm
equity structure, calculated as the percentage of shares held by the
largest shareholder. Age is defined as the years since the firm was

TABLE 1 Descriptive statistics.

Panel A: Summary statistics

10.3389/fevo.2024.1363842

first listed on the Shanghai or Shenzhen Stock Exchange. Roa is
calculated as the return on assets.

2.3 Descriptive statistics

Panel A of Table 1 shows the descriptive statistics. The mean
and maximum of green investment, defined as the natural log of one
plus green investment, are 1.755 and 22.497, respectively. The
standard deviation of the COVID-19 pandemic measure is 2.180,
which suggests that different cities experienced different exposure to
the COVID-19 pandemic. Panel B of Table 1 presents the
correlation matrix of variables used in the main regression. The
correlation coefficient of the COVID-19 pandemic and firm green
investment is -0.079, and statistically significant at the 1% level,
suggesting that firms in cities where the exposure to COVID-19

Variables Mean Median

Glnvest 1.755 5.165 0.000 0.000 22.497
Invest 0.029 0.223 -0.303 0.002 11.758
COVID 3.981 2.180 0.000 4.382 10.827
Size 22.381 1.255 20.025 22.229 26.031
Leverage 0.422 0.190 0.061 0.417 0.861
TobinQ 2.154 1.464 0.855 1.699 9.543
Top 23.776 16.683 0.150 21.519 65.752
Cfo 0.073 0.077 -0.118 0.066 0.351
Roa 0.038 0.075 -0.351 0.039 0.230
Age 11.668 7.911 0.750 9.750 27.000

Panel B: Correlation matrix

Invest Glnvest COVID Leverage TobinQ
Glnvest 0.062
COVID | -0.026 -0.079
Size -0.012 0.114 -0.032
Leverage = -0.036 0.062 0.042 0.500
TobinQ 0.011 -0.085 -0.002 -0.282 -0.301
Top -0.006 0.071 -0.057 0.293 0.116 0.022
Cfo 0.057 0.043 -0.056 0.075 -0.185 0.211 0.006
Roa 0.059 0.020 -0.025 0.040 -0.314 0.222 0.032 0.455
Age -0.027 0.089 -0.054 0.455 0.278 -0.167 0.314 -0.109 -0.111

This table reports the descriptive statistics of the variables used in the empirical analyses. The sample consists of 4377 observations of firms listed on either the Shanghai or the Shenzhen Stock
Exchange in 2020-2021. GInvest is the natural log of one plus the green investment obtained from the notes on construction in progress. Invest is defined as the change in the net value of fixed
assets, scaled by the year’s beginning total assets. COVID is the COVID-19 pandemic measure, defined as the natural log of one plus the newly confirmed cases. Firm size, Size, is defined as the log
of total assets. Leverage is calculated as the ratio of total debts to total assets. TobinQ is the ratio of the market value of equity plus the book value of debts to total assets. Top is firm equity
structure, calculated as the percentage of shares held by the largest shareholder. Cfo is the net operating cash flow scaled by the year’s beginning total assets. Roa is the return on assets. Age is
defined as the years since first listed on the Shanghai or Shenzhen Stock Exchange. All continuous variables are winsorized at the 1% level at both tails of their distributions. Panel A reports the
summary statistics, while Panel B presents the correlation matrix for the variables in the baseline regression. The numbers in bold indicate statistical significance at the 1% level.
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pandemic invest in green less. Firm green investment is negatively
related to the COVID-19 pandemic. Larger firms with greater
leverage were likely to have more green investment. The following
section describes the regressions conducted to explore the
relationship between the COVID-19 pandemic and firm
green investment.

3 Main findings
3.1 Baseline results

To investigate the relationship between the COVID-19
pandemic and firm green investment, we conduct multivariate
regression analysis using the equation below:

Glnvest;, = ag + B, COVID;, + yControls;,_, + Sindustry;
€ )

where GlInvest is green investment for firm i at the end of 2020
and 2021, COVID is our city-level COVID-19 pandemic measure
for firm i located in city j.Controls is a series of control variables:
Size, Lev, TobinQ, Top , Cfo, Age, and Roa. Industry fixed eftects
(Industry) are included to account for the industry heterogeneity in
investment. ¢ is the standard error item. The standard errors of the
estimated coefficients are corrected for heteroscedasticity. Our
conclusion is not affected if we allow for clustering by city or
by province.

We first estimate the relation between the COVID-19 pandemic
and firm green investment. The results are presented in Column (1)
of Table 2. The coefficient of our COVID-19 pandemic measure is
negative and significant at 1% (coefficient=—0.1151, t-statistics=
-3.1253). The results suggest that firms in regions where the
COVID-19 pandemic was severe have a lower willingness to
make a green investment. Economically, a 1%in the number of
confirmed cases in the city would result in a 0.12% decrease in green
investment. The sign of coefficients of the control variables is largely
consistent with prior studies. The coefficients of firm size (Size),
equity structure (Top ), and firm age (Age) are positive and
significant, indicating that larger and older firms, firms with
bigger stockholders, make more green investments. Cash flow
(Cfo) is positively related to firm green investment, suggesting
that green investment is limited to the firm’s cash flow.

In order to verify whether the reduction in green investment is
caused by a reduction in the total amount of investment in the
general sense of the term. We explore the effect of the COVID-19
pandemic on firm total investment. We define firm investment
(Invest) as the ratio of the change of net value of fixed assets, to the
year’s beginning total assets. The associated results are presented in
Column (2) of Table 2. The coefficient of our city-level COVID-19
pandemic measure is negative, but it is not significant statistically
(coefficient = —0.0018, t -statistics = —1.2654). This suggests that the
COVID-19 pandemic did not have a significant negative impact on
total investment.

Taken together, our baseline results in Table 2 suggest that firms
in regions where the exposure to the COVID-19 pandemic was
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TABLE 2 Effect of COVID-19 pandemic on corporate investment.

(1) (2)
Glnvest Invest
-0.1151%%* -0.0018
COVID
(-3.1253) (-1.2654)
0.2413*** -0.0012
Size
(2.9023) (-0.4710)
0.3877 -0.0096
Leverage
(0.7659) (-0.5565)
-0.2615%** -0.0016
TobinQ
(-5.2121) (-0.8067)
0.0146*** -0.0000
Top
(2.8149) (-0.3072)
2.9991%* 0.0945**
Cfo
(2.8205) (2.1133)
0.8683 0.1145%
Roa
(0.8819) (5.7779)
0.0418*** -0.0004
Age
(3.5191) (-1.0060)
-4.7272%* 0.0946*
_cons
(-2.5484) (1.6847)
Industry fixed effects Yes Yes
N 4377 4377
R%_adj 0.050 0.002

This table reports the regression results for the relation between the COVID-19 pandemic and
corporate investment. The sample consists of 4377 firm-year observations of firms listed on
either the Shanghai or the Shenzhen Stock Exchange in 2020-2021. Column (1) presents the
results of the relation between COVID-19 pandemic and corporate green investment. Column
(2) presents the results of the relation between COVID-19 pandemic and corporate total
investment. GInvest is the natural log of one plus the green investment obtained from the
notes on construction in progress. Invest is defined as the change in the net value of fixed
assets, scaled by the year’s beginning total assets. COVID is the COVID-19 pandemic measure,
defined as the natural log of one plus the newly confirmed cases. Firm size, Size, is defined as
the log of total assets. Leverage is calculated as the ratio of total debts to total assets. TobinQ is
the ratio of the market value of equity plus the book value of debts to total assets. Top is firm
equity structure, calculated as the percentage of shares held by the largest shareholder. Cfo is
the net operating cash flow scaled by the year’s beginning total assets. Roa is the return on
assets. Age is defined as the years since first listed on the Shanghai or Shenzhen Stock
Exchange. All continuous variables are winsorized at the 1% level at both tails of their
distributions. Industry fixed effects are included. The standard errors are corrected for
heteroscedasticity and t-statistics are displayed in parentheses. ***, **, and * indicate
significance at the 1%, 5%, and 10% levels, respectively.

higher tended not to make green investments. Meanwhile, the effect
of the COVID-19 pandemic on total investment is not significant.
This suggests that under the shock of the COVID-19 pandemic,
firms first reduce environmentally friendly investments such as
green investment. Alessio and Simona (2024) show firm
environmental performance was related to lower returns during
the period of the COVID-19 pandemic. Because the higher cost of
green projects makes firms more exposed to uncertainty. This may
be related to the characteristics of green investment, which, in the
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short term, generates more social than economic benefits. The
negative relationship between the COVID-19 pandemic and firm
green investment shows that the outbreak of COVID-19 damaged
sustainable economic development, causing a decrease in firm
green investment.

3.2 Robustness and endogeneity tests

We conduct further analyses to ensure the negative relationship
between the COVID-19 pandemic and firm green investment is
robust to alternative green investment measures, COVID-19
pandemic measures, and sample constructions. We present the
results in Table 3. For the sake of brevity, we only show the
coefficient of the COVID-19 pandemic measure.

We start by examining whether our results are sensitive to
alternative green investment measures. Following Zhang et al.
(2019), we measure firm green investment using Glnvest, defined
as natural log of one plus the greening fees and sewage charges.
Panel A in Table 3 presents the results, consistent with the baseline
results. The coefficient of COVID is —0.0880, which is negative and
significant at the 1% level.

In our baseline regression, we measure the COVID-19
pandemic using the city-level confirmed cases. We further adjust
our COVID-19 pandemic measure using province-level confirmed
cases. We name this adjusted variable COVID1, which then replaces
COVID in Equation (1). We present the results in Panel B of
Table 3. We find that the negative coefficient of COVIDI1 is
significant, suggesting that our main findings are robust to
different measures of the COVID-19 pandemic.

Last, we redefine the period of the sample to test whether our
results are sensitive to subsamples. We estimate the relationship
between the COVID-19 pandemic and green investment for 2020
and 2021 separately. We present the results in Panels C and D of
Table 3, respectively. We find that the coefficients of the COVID-19
pandemic are negative and significant for the subsamples.

While we have shown a robust negative relationship between
the COVID-19 pandemic and firm green investment, its causal
interpretation could be subject to endogeneity resulting from
omitted variables. The type of reverse causal maybe not an
endogeneity issue in our paper because the COVID-19 pandemic
was an external shock that could not be affected by firm green
investment. To remove endogeneity concerns arising from omitted
variable bias, our strategy is to control for several variables that
could be correlated with both the COVID-19 pandemic and firm
green investment.

We include year-fixed effects in the regression to account for
time effects and show the results in Panel E. The negative
relationship between COVID-19 and green investment remains.
We further include area fixed effects (i.e., East area, Central area,
and West area) in the regression to account for cross-area
differences in corporate green investment and re-estimate the
effects of the COVID-19 pandemic on firm green investment. The
results are presented in Panel F of Table 3. The coefficient of COVID
is negative and significant at the 1% (coeficient = —0.1109,
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TABLE 3 Robustness and endogeneity checks.

with an alternative
measure of green investment (N = 4184)

Panel A: Estimating

Coefficients t-statistics

COVID

-0.0880** (-2.9222)
Panel B: Estimating with an alternative
measure of COVID-19 pandemic (N = 4377)
Coefficients t-statistics
CoVID1

-0.1332%* (-2.0830)

Panel C: Estimating
the year of 2020 (N = 2346)

with the subsample for

Coefficients t-statistics
COVID
-0.3007*%% (-3.9479)

Panel D: Estimating
the year of 2021 (N = 2031)

with the subsample for

Coefficients t-statistics

COVID

-0.1760***

(-3.8545)

Panel E: Estimating
effects (N = 4377)

controlling for year fixed

Coefficients t-statistics
COVID
-0.2113*%%* (-5.3863)

Panel F: Estimating
effects (N = 4377)

controlling for area fixed

Coefficients {-statistics
COVID

-0.1109%** (-3.0058)

Panel G: Estimating with controlling vari-

ables in 2019 (N = 4263)

Coefficients t-statistics

COVID

-0.1266*** (-3.3613)

This table presents the results of the robustness tests and endogeneity tests. The sample
consists of 4377 firm-year observations of firms listed on either the Shanghai or the Shenzhen
Stock Exchange in 2020-2021. Panel A presents the results based on an alternative measure of
firm green investment, GInvest1, defined as the natural log of one plus the greening fees and
sewage charges, which are obtained from the overhead items in the income form. Panel B
presents the results using an alternative measure of the COVID-19 pandemic, COVID1, which
is calculated as the newly confirmed cases in the province level. Panels C and D exhibit the
results using subsamples for the years 2020 and 2021, respectively. Panel E presents the results
controlling for the year fixed effects. Panel F presents the results controlling for area fixed
effects. We divide the provinces into east, center and west areas. Panel G exhibits the results
with the controlling variables in 2019. Industry fixed effects are included. All regressions
include the control variables as listed in Table 2 and their coefficients are not tabulated.
Detailed variable definitions are in the legend of Table 2. The standard errors are corrected for
heteroscedasticity and t statistics are displayed in parentheses. ***, **, and * indicate
significance at the 1%, 5%, and 10% levels, respectively.

t-statistics = —3.0058), consistent with the baseline results.
Concerning the COVID-19 pandemic may affect firm operations,
the controlling variables may be related to the COVID-19
pandemic. To deal with the concerns, we replace the controlling
variables using the controls in 2019 and re-estimate the Equation
(1). The results presented in Panel G of Table 3 show COVID-19
pandemic has negative impact on firm green investment, consistent
with baseline regression.
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4 Further analysis
4.1 Cross-sectional heterogeneity in results

Our baseline results imply a negative and causal relation between
the COVID-19 pandemic and firm green investment. In this section,
we conduct cross-sectional tests to explore the channels through which
the COVID-19 pandemic impeded firm green investment. On the basis
of prior literature (e.g., Kahle and Stulz, 2013; Liu et al, 2016; Tang
et al, 2020), we posit that the COVID-19 pandemic negatively
influenced firm green investment by increasing firm financial
constraints. For the financial constraints channel, crises increase
uncertainty about firm prospects and/or government policies,
thereby decreasing the willingness of capital suppliers (e.g., banks) to
fund corporate green investment (Shleifer and Vishny, 2010).
Moreover, pandemic may cause panic in the credit market, raising
the cost of debt (Easley and O’Hara, 2010). The lower availability and
higher cost of loans during the COVID-19 pandemic increased firms’
financial constraints, thereby impeding their green investment. Further,
if the negative effect of the COVID-19 pandemic on firm green
investment was felt through the financial constraints channel, the
effect should be stronger for firms with higher financial constraints.

To test the financial constraints channel, in this section, we
explore how the relationship between the COVID-19 pandemic and
firm green investment varies according to financial constraints.
Specifically, we measure financial constraints at the firm level with
four variables, namely firm age, dividend, state ownership, and WW
index. Older firms and firms paying dividends have lower financial
constraints. State ownership of enterprises affects firms” financing
ability. Chang et al. (2019) show that the top managers of SOEs in
China are often high-ranking party cadres, and consequently, SOEs
have the advantage of financial resources. Thus, SOEs have greater
access to capital than non-SOEs. According to Whited and Wu
(2006) and Liu et al. (2015) we also calculate WW index to measure
firm financial constraints. The WW index equals -0.091xCF-
0.062xDivPos+0.021xLev-0.044xSize+0.102xISG-0.035xSG, where
CF is the cash flow to total assets ratio, DivPos is the dummy
variable of whether the firm pays cash dividends, Lev is the ratio of
long debt on total assets, Size is the natural log of total assets, ISG is
the average industry sales growth rate, SG is the sales revenue
growth rate. Higher WW index indicates higher financial
constraints. We divide the sample into two groups according to
the median level of age, whether firms paying dividends, state
ownership, and median of WW index, respectively.

We re-estimate the regression for these subsamples and present
the results in Table 4. Consistent with the financial constraints
channel, the negative effect of the COVID-19 pandemic is stronger
for firms with higher financial constraints (i.e., younger firms, non-
dividend, non-SOEs, or higher WW index). The coefficients of the
COVID-19 pandemic for the older firms, firms with dividends,
SOEs, and lower WW index, are much smaller or not significantly
different from zero. Collectively, our cross-sectional analysis in
Table 4 supports our argument that the COVID-19 pandemic
impeded corporate green investment by increasing firms’
financial constraints.
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TABLE 4 Cross-sectional differences in the effects of COVID-19
pandemic on corporate green investment.

(1 (2)

Panel A: Dividing the sample based on firm Age_Dummy (Nyoung
= 2277, Nold = 2100)

Young Old
-0.1461**¢ -0.0878
COVID
(-3.2338) (-1.5162)

Panel B: Dividing the sample based on firm dividend (Nyon-divi-
dend = 3225; Naividena = 1051)

No Yes
-0.1253%** -0.0535
COVID
(-2.7915) (-0.8798)

Panel C: Dividing the sample based on SOE (N, on-soes = 3067;
NSOES = 1310)

Non-SOEs SOEs

-0.1262%** -0.1217
COVID

(-3.2811) (-1.4870)

Panel D: Dividing the sample based on WW (Npgh = 1524; Niow
= 1525)

High Low
-0.1208** -0.0789
COVID
(-2.3511) (-1.0664)

The sample consists of 4377 firm-year observations of firms listed on either the Shanghai or
the Shenzhen Stock Exchange in 2020-2021. In Table 4, the sample is split according to our
financial constraints measures. In Panel A, we partition the firms into two groups according to
the median firm age. In Panel B, we divide the firms into two groups according to whether or
not the firms pay dividends. In Panel C, we split the subsample with state ownership into two
groups based on whether or not the firms are SOEs. In Panel D, we divide the firms into two
groups according to the sample median of the WW index. According to Whited and Wu
(2006) and Liu et al. (2015) we calculate WW index as -0.091xCF-0.062xDivPos+0.021 x.
Lev-0.044xSize+0.102xISG-0.035xSG, where CF is the cash flow to toal assets ratio, DivPos is
the dummy variable of whether the firm pays cash dividends, Lev is the ratio of long debt on
total assets, Size is the natural log of total assets, ISG is the average industry sales growth rate,
SG is the sales revenue growth rate. Firms with an older age, paying dividends, with lower
WW index, or owned by governments have lower financial constraints. All regressions include
the control variables as listed in in Table 2 and their coefficients are not tabulated. Detailed
variable definitions are in the legend of Table 2. The standard errors are corrected for
heteroscedasticity and t-statistics are displayed in parentheses. ***, **, and * indicate
significance at the 1%, 5%, and 10% levels, respectively.

4.2 SARS epidemic and investment

In this section, we explore the economic effect of the SARS
epidemic on total investment and green investment. We measure
the exposure of the SARS epidemic based on SARS-related news
published by China’s provincial official party newspapers. In
comparison with confirmed cases or deaths variables, our media-
based variable is better suited to capturing the province-level
exposure to SARS. Because SARS outbreaks are concentrated in
some provinces, each province implemented strict controlling
policies to prevent the spread of the virus. It is difficult to capture
differences in exposure to the SARS epidemic using confirmed cases
almost all provinces. In line with prior literature (e.g., Baker et al,
2016; Chang et al., 2020), we measure media-based SARS epidemic
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variables using the dictionary method. This method classifies
documents into different categories based on a pre-specified
dictionary (Stone et al., 1967). The procedure for measuring the
media-based SARS epidemic is as follows. We first create a list of
words used to refer to the SARS epidemic. Specifically, we use
different names for SARS to identify SARS-related news. Next, we
use “jieba,” a popular word segmentation package used to analyze
Chinese text data, to break down sentences into words. We add the
eight SARS names to the “jieba” list to extract the dictionary words
from the news. We remove the “stop words” (e.g., “is”, “of”, and
“then”), from the news. We then use the standard dictionary
method to classify the news published in China’s provincial
official newspapers between November 2002 and July 2003 into
SARS-related and non-SARS-related categories. SARS-related news
is that containing the dictionary words in the news. We compute
the media-based SARS epidemic measure using the following ratio:
SARS _ Media = the number of SARS news/the number of total news.

We use the sample of all Chinese A-share firms listed on the
Shanghai Stock Exchange and the Shenzhen Stock Exchange in
2003 and explore the relation between SARS and investment (i.e.
total investment and green investment). The results presented in
Table 5 show that SARS epidemic has significantly negative effects
on total investment. When we control for the confirmed cases in the
baseline regression, the results remain. The results are consistent
with financial constraints channel. Besides the financial constraints
channel, we think the demand shocks may be another channel.
According to the literature (e.g., Kahle and Stulz, 2013; Liu et al,
2016; Tang et al,, 2020), the outbreak of the SARS epidemic led
regions to take mandatory quarantine measures, which restricted
people’s spending power. Chen et al. (2020) show that the COVID-
19 pandemic has caused daily offline consumption to fall by 32%.
The decrease in demand for firms’ products can reduce investments
(Kahle and Stulz, 2013; Tang et al., 2020). Liu and Zhang (2020)
explore the effect of the SARS epidemic on macroeconomics and
show the SARS epidemic heat economics, especially the tertiary
sector. Such decreases in demand drive down corporate investment.
However, the coefficient of SARS epidemic is not significant when
the dependent variable is green investment. The results suggest that
firms in regions where the exposure to SARS was higher tended not
to invest. But SARS epidemic has not yet crowded out corporate
green investment, possibly at a lower level of green development
itself in 2003.

5 Conclusion

Corporate green investment is an environmentally friendly
investment, which is a major tool for combating climate change.
With the outbreak of COVID-19, scholars and policymakers are
paying more attention to sustainable economic development. It is
necessary to better understand the real economic impact of such
large-scale health crisis shocks as the COVID-19 pandemic. While
some have debated the effects of the pandemic on macroeconomics,
such as consumption and economic growth, little is known about its
firm-level impact. In this study, we examine the relationship
between the COVID-19 pandemic and firm green investment.
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TABLE 5 Effect of media-based SARS epidemic on corporate investment.

(1) (2)
Invest Glinvest
-0.1891** -0.5381
SARS_Media
(-3.0431) (-1.0082)
0.0069 0.0573
Size
(1.3939) (1.4013)
0.0484** 0.0319
Leverage
(2.1334) (0.6190)
-0.0145%** 0.0420
TobinQ
(-2.8528) (1.5977)
0.0006 -0.0055
Top
(1.0105) (-1.0719)
0.0625 0.3112
Cfo
(1.4379) (1.2491)
0.1249*** 0.2198
Roa
(3.1294) (1.5538)
-0.0326*** -0.0097
Age
(-4.0616) (-0.2372)
-0.0306 -1.1017
_cons
(-0.2945) (-1.3545)
Industry fixed effects Yes Yes
N 976 976
R’ 0.106 0.009

This table reports the regression results for the relation between the SARS epidemic and
corporate investment. The sample consists of 976 firm-year observations of firms listed on
either the Shanghai or the Shenzhen Stock Exchange in 2003. Column (1) presents the results
of the relation between the SARS epidemic and corporate total investment. Column (2)
presents the results of the relation between the SARS epidemic and corporate green
investment. SARS_ Media is defined as the ratio of SARS-related news to all news in the
province-level. Industry fixed effects are included. All regressions include the control variables
as listed in Table 2 and their coefficients are not tabulated. Detailed variable definitions are in
the legend of Table 2. The standard errors are corrected for heteroscedasticity and t statistics
are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10%
levels, respectively.

Using a sample of Chinese listed firms, we show that the
COVID-19 pandemic negatively affected firms’ green investments.
However, the COVID-19 pandemic has no significant effects on
total investment. The results are robust to a variety of tests on
variable measures, subsamples, and endogeneity issues. We also
find that increased financial constraints account for the negative
relation between the COVID-19 pandemic and firm green
investment. Further analysis reveals that the SARS epidemic has
no significant effects on firm green investment.

Collectively, our findings suggest that the COVID-19 pandemic
had a negative effect on firm green investment and policymakers
can rely on these findings to support economic recovery and
sustainable development from the shock of the health crisis. Thus,
our study offers new evidence about the firm-level effects of the
COVID-19 pandemic, indicating that financial constraints played
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an important role in accounting for the negative shock of the
pandemic. In the future, it is necessary to research on how to
mitigate the negative effects of the pandemic on green development.
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