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This paper uses a fixed effect model to empirically study the impact of COVID-19 on the
innovative ability of listed companies in China. We find that the innovative abilities of
Chinese listed companies, both large-scale and small-scale, increase during the
pandemic. Moreover, the impact of COVID-19 varies by industry. These results may
enhance market confidence and have implications for policy formulation and economic

recovery.

I. Introduction

The outbreak of the novel coronavirus pandemic
(COVID-19) in 2020 seriously impacted China’s economy.'
Wen et al. (2020) study the impact of COVID-19 on China’s
economy and find that the shutdown directly affects the
output of enterprises, resulting in a reduction of capital uti-
lization and investment, and the decline in consumption
demand. Thus, the pandemic may inhibit the innovative
ability of enterprises. On the other hand, sustainable inno-
vation is imperative for the survival and success of orga-
nizations in the turbulent market environment of the dig-
ital age, especially during the current COVID-19 pandemic
crisis (Lee & Trimi, 2020). Innovation helps to improve the
value chain for the organization and its stakeholders (Har-
rison & Freeman, 1999). Our hypothesis, therefore, is that
the COVID-19 pandemic may enhance the innovation abili-
ty of enterprises.

In this paper, we empirically study the impact of the pan-
demic on the innovative ability of Chinese enterprises to
provide some reference for the government to formulate
relevant policies and reduce the impact of the pandemic on
China’s economy. We use 3,001 A-share listed companies in
China from the first quarter of 2019 to the second quarter of
2020 as our study sample. Using a fixed effect model and the
panel data, empirical results show that the pandemic has
a significantly positive impact on the innovative ability of
companies with different scales. This impact is more signif-
icant in industries such as information technology, medical
& health, materials, industry, real estate, necessary con-
sumer and unnecessary consumer goods.

Although the COVID-19 pandemic is believed to acceler-
ate enterprise innovation, none of the studies to-date have
tested the effects of COVID-19 on innovation. We choose
China for our study because China was the first country to
announce the outbreak of COVID-19 and is the most suc-
cessful in mitigating the effects of the pandemic. Through

rigorous empirical analysis, this paper provides an insight
on how Chinese listed companies innovate during the crisis.

The remainder of this paper proceeds as follows. Section
II provides data and research methodologies; Section III
presents the empirical results; and Section IV concludes
this paper.

I1. Data and Methodology

We select all the A-share listed companies in China as
the sample. After excluding the observations with missing
information, the data sample includes 3,001 listed compa-
nies®. The data period used in this paper is from the first
quarter of 2019 to the second quarter of 2020. Due to the lag
in the disclosure of financial data of listed companies, the
panel data ends in the second quarter of 2020. Since the im-
pacts of the pandemic generally last no more than one quar-
ter (Keogh-Brown & Smith, 2008), we believe that we can
already capture the short-term impacts of COVID-19 with
such a short panel.

Scholars have adopted a variety of methods to capture
the innovation performance of enterprises, such as R&D in-
vestment, the number and citation of patents, and the num-
ber of new-developed products, etc. (Zhao et al., 2020). In
Wen et al. (2020), they use R&D investment as the main
dependent variable to investigate the impact of bank lend-
ing intervention on firm innovation. Following them, in this
paper, we use the logarithm of R&D investment per quar-
ter (InRD) as a proxy for innovation ability of enterpris-
es. The independent variable (COVID19) is the severity of
COVID-19, measured by the number of days of the first-
level public health emergency response initiated by each
province in China. We divide the listed companies by
province to match independent variables and other control
variables.

To eliminate estimation bias, we include two control
variables. One is regional quarterly GDP in logarithm form
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Table 1: Descriptive statistics

Variable Unit N Mean SD Min Max

Dependent variable InRD RMB 16,566 16.60 1.571 4.120 23.78
Independent variable COVIDI9 Day 16,566 8.367 17.40 0 67

Control variables InGDP 100million RMB 16,566 9.414 0.689 5.923 10.32

InFIN 100millionRMB 16,566 8231 1.059 2.036 9.606

This table contains descriptive statistics of dependent variable (/nRD), the independent variable (COVID19), and the two control variables, /nGDP and /nFIN. The unit of measurement
is in column 3. N is the total number of observations. The variables mean, standard deviation (SD), minimum (Min) and maximum (Max) are given.

Table 2: The results of the main regression

whole sample

small-scale companies

large-scale companies

COVIDI9 0.005***
(0.000)
InGDP 2977
(0.078)
InFIN -0.075***
(0.009)
Time fixed effect Yes
R-squared 0.216
Observations 16,566

0.005*** 0.005***
(0.000) (0.001)
2.930*** 3.085***
(0.094) (0.13¢6)
-0.080*** -0.065***
(0.011) (0.018)
Yes Yes
0.208 0.238
11,504 5,062

This table has the main regression results. The results are for three panels of firms: whole sample, small-scale companies and large-scale companies. Clustered standard errors at the

firm level are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.

(inGDP) following Zhang et al. (2019), and the other is re-
gional social financing scale also in logarithm form (inFIN),
following Jia (2020). Table 1 reports the descriptive statis-
tics of all the variables.

Considering the individual effects in different compa-
nies, we employ a fixed effect model to conduct the regres-
sions. The Hausman test also supports the use of a fixed ef-
fects model instead of a random effect one. The model is
stated as follows:

InRD;; = pCOVIDI19;; + 0Control;; + u; + €;; (D
We also include year dummy variables to control the time
effects. In addition, we perform robustness checks by using
subsamples with different scales. We define the companies
whose market values are more than 8 billion as large-scale
companies, and small-scale companies otherwise (Xiao,
2013).

Further, we conduct subsample tests to analyze the het-
erogeneity of the effects of COVID-19 in different indus-
tries. According to GICS (Global Industry Classification
Standard), all the companies in the sample belong to 11 in-
dustries, including information technology, utilities, med-
ical & health, materials, industry, real estate, necessary
consume, energy, telecom, finance, and unnecessary con-
sume.

I11. Empirical Findings

Table 2 shows the main effects of COVID-19. In Column
1, the coefficient of COVID-19 is positive and significant at
the 1% level, indicating that the pandemic positively im-
pacts the R&D investment of listed companies. The coeffi-
cient of COVID-19 is 0.005, which means that a one-stan-
dard-deviation increase in the emergency response days is
associated with an increase of 8.613% in innovation input.
The subsample tests in Columns 2 and 3 verify the positive
effects of COVID-19. For both large-scale and small-scale
companies, their innovation abilities significantly increase
during the pandemic. Faced with the pandemic, enterprises
tend to increase innovation input to seek new opportunities
to survive and make profits.

As shown in Table 3, the positive impact of COVID-19
in different industries varies in significance level. The im-
pact is significant at the 1% level for information technolo-
gy, medical & health, materials, industry, real estate, nec-
essary consume and unnecessary consume; at the 5% level
for utilities and finance; and at the 10% level for energy and
telecom.
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Table 3: Regression results of enterprises in different industries

Information Utilities Medical & Materials Industry Real Necessary Energy Telecom Finance Unnecessary
technology Health estate consume consume
COVID19 0.003*** 0.005** 0.006*** 0.007*** 0.005*** 0.006*** 0.005*** 0.006* 0.006* 0.008** 0.004***
(0.001) (0.002) (0.001) (0.001) (0.001) (0.002) (0.001) (0.003) (0.004) (0.003) (0.001)
InGDP 2.780*** 2.685*** 3.115** 3.297*** 2.985*** 3.235*** 2.762*** 2.356*** 3.014*** 2.828*** 3.063***
(0.152) (0.506) (0.247) (0.194) (0.172) (0.464) (0.291) (0.514) (0.584) (0.650) (0.204)
InFIN -0.053*** -0.032 -0.067*** -0.107*** -0.070*** -0.085** -0.064* -0.080 -0.038 -0.327 -0.062***
(0.019) (0.051) (0.024) (0.022) (0.020) (0.041) (0.035) (0.066) (0.037) (0.223) (0.022)
l—;frgi tﬁxed Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.211 0.191 0.256 0.259 0.194 0.206 0.219 0.182 0.177 0.195 0.244
Observations 3,302 413 1,364 2,744 3,770 681 1,002 315 552 306 2,117

This table has the main regression results for each industry. The results are for 11 industries which are noted in row 1. Clustered standard errors at the firm level are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1
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The new pandemic requires the development of new
drugs and treatment methods, so the impact of the pan-
demic in the medical and health industry are extremely sig-
nificant. Moreover, the pandemic has also influenced peo-
ple’s lifestyles. Thus, the supply and demand of related
products and the production and consumption structures
have also changed accordingly. Furthermore, the govern-
ment increased credit support for the manufacturing indus-
try, which has a significant impact on the R&D investment
for raw materials and consumer goods. Therefore, the pos-
itive impacts of the pandemic on the innovation ability in
these industries are more significant than that in other in-
dustries.

IV. Conclusion

Using a fixed effect model, this study examines the im-
pact of COVID-19 on enterprises’ innovation ability. We use
a panel dataset consisting of 3,001 Chinese A-share listed
firms from the first quarter of 2019 to the second quarter
of 2020. We also classify the enterprises according to their
market values and industries to conduct subsample tests.
The results show that the outbreak of coronavirus disease
has significantly increased the R&D investment of compa-
nies in China, both large-scale and small-scale. Moreover,
the impact of COVID-19 is different for different industries.
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