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The outbreak of COVID-19 had a huge impact on the financial market. As a new
growth point in China, it's necessary to study how SMEs (small and medium-
sized enterprises) represented by listed companies on the GEM (growth
enterprise market) can withstand sudden shocks. This paper examines the
impact of Wuhan's COVID-19 lockdown on the financial markets based on
the data of GEM listed companies and the method of event analysis. The results
show that investors had a great response to epidemic related news. Compared
with the interest rate cut policy, the targeted RRR reduction policy had a more
significant positive influence on the financial markets. Furthermore, in the early
stages of COVID-19, there was not a significant effect of distance on the firms'’
CARs (cumulative abnormal returns). In an improving epidemic environment,
the farther the firms were from Wuhan City, the more positive the impact on
their CARs would be. This paper provides new evidence and important
enlightenment for preventing the impact of public health emergencies on
the GEM market and highlights the significance of developing digital
inclusive finance, which can mitigate regional risk and financing issues.

KEYWORDS

COVID-19 pandemic, Wuhan's lockdown, growth enterprise market, monetary policy,
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1 Introduction

The COVID-19 epidemic broke out in Wuhan at the beginning of 2020. China
managed to control the epidemic with its 2-month economic stagnation. However,
enterprise, a key pillar of the national economy, had weathered tough times. Despite the
medical pharmaceutical industry, which was directly related to epidemic prevention and
control, the vast majority of enterprises could not operate normally. China’s GDP fell
6.8% year-on-year in the first quarter of 2020, according to the National Bureau of
Statistics. Figure 1 illustrates the annual growth rate of China’s sub-industrial GDP from
March 2018 to September 2020, and the changes of China’s macroeconomic indicators
from November 2019 to October 2020. As can be seen from Figure 1, the COVID-19
epidemic had a huge impact on a variety of industries in China. A sharp drop in
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investment in real estate, fixed assets, and social consumer goods
retail was also observed with the increase in newly confirmed
COVID-19 cases.

A number of policies were issued by the State Council and
People’s Bank of China. These include tax reductions and
exemptions, reductions of reserve ratios and interest rates, all
aimed at encouraging enterprises to resume work and production
and boost economic growth. At the same time, fiscal and
monetary policies continued to make efforts, and domestic
enterprises’ resumption of work and production achieved
remarkable results. According to the National Bureau of
Statistics, China’s GDP grew by 3.2% year-on-year and 11.5%
quarter-on-quarter in the second quarter of 2020, with significant
economic growth in high-tech manufacturing, modern services
and Internet retail. China is reported to be the only major
economy in the world to achieve positive growth in 2020,
with a growth rate of 2.3 percent.'

It is no denying that contagion effects have always been the
focus of human disease and health network research [1-2]

types

transmission, namely, temporary networks, static networks,

empirically analyzed three networks of disease
and a fully connected topology. Results showed that time
structure can affect disease transmission more than static
network structure. Also, complex networks are always used to
describe the spread of major disease in populations of interacting

individuals [3]. Furthermore, considering that social activities

1 Source:https://news.china.com/focus/2021quanguolianghui/
13004116/20210305/39349372.html.
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and infectivity are time phenomena, [4]. Believed that when these
two processes are synchronized, diseases are most likely to
spread. It can be seen that the existence of contagion
networks and social networks will aggravate the impact of
epidemics on the whole society. What’s more, maintaining
stable economic operation and active capital market is an
important issue for a country to be concerned about, so the
economic consequences of the epidemic need to be studied.
Especially in the context of highly contagion during the
incubation period, if there was no interference with any
physical restrictions, the embedding of social network into life
and business would lead to the spread of the contagion network,
causing secondary damage.

The COVID-19 epidemic had several significant characteristics,
such as suddenness, urgency, uncertainty, and unpredictable nature
[5], which had a huge negative impact on the economy and social
stability, especially the financial market [6]. Many of the existing
studies about COVID-19 epidemics followed the ideas of SRAS,
which focused on national economy and industrial economy in the
long term. Through quantitative and empirical analysis, [7]
examined the effects of COVID-19 on SMEs. Nevertheless, the
epidemic was a widespread malignant public health emergency,
causing a great deal of public concern. They did not examine the
huge impact of COVID-19 on investor sentiment and financial
markets. A second large group of recently emerging literature
focused on the financial markets. And they consistently showed
that stock markets around the world have reacted to the epidemic
with strong negative yields [8-11]. For instance, [10] examined the
data of ten stock markets and found that the market reaction caused
by COVID-19 did not seem to be a recession but rather a stagnation.
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[8] found the share prices of all firms in China declined due to the
expected adverse economic outcomes of COVID-19. There is
however no special attention given to Chinese growth enterprise
market. Against the background of mass entrepreneurship and mass
innovation in China, the innovative SMEs represented by GEM’s
listed companies are accelerating to become the new economic
growth point in China. In addition, the impact of the epidemic on
innovative SMEs during the growth period was more severe than the
impact on other firms. With the yield on GEM as the starting point,
we can show the overall situation of SMEs’ survival under the
epidemic.

By using the data of GEM listed companies from 18 June
2019 to 20 June 2020, we examine the performance of the medical
and pharmaceutical industries as well as the non-medical and
non-pharmaceutical industry stock yields during the epidemic
through event analysis. Furthermore, we study how the direct
distance between the business location of firms and Wuhan City
affects the CARs (cumulative abnormal returns) under four
events. This study will answer four questions: Firstly, whether
the impact of epidemic-related events and monetary policies on
the GEM is consistent with expectations during the outbreak of
COVID-19. Secondly, whether there is industry heterogeneity in
the above studies. Additionally, in the early stages of an outbreak,
whether distances between firms and Wuhan City have an
adverse effect on the CAR. Finally, whether digital inclusive
finance can contribute to mitigating the effects of the COVID-
19 epidemic on the financial markets.

We offer at least three contributions to the existing literature.
Firstly, we focus on the growth enterprise market in China.
Studies that examined the impact of the COVID-19 epidemic on
China’s
macroeconomic effects,

economy tended to concentrate on long-term
and few studies considered the
particularities of GEM policy. In addition, research about
GEM focused primarily on the prospects of the listed
companies in GEM, ignoring their substantial risk-resistance
capabilities. In light of the COVID-19 epidemic, we analyze
the GEM market’s response and fluctuation. Secondly, we
provide a complementary analysis to recent studies that
examined government involvement in COVID-19. [9] used
the daily data of 77 countries to assess the economic impact
of various government interventions, such as social distancing
measures, public awareness campaigns, testing policies, etc. We
contribute to the existing literature by studying the effects of
monetary policy implementation on the financial markets.
Furthermore, as the result of the ongoing technological
revolution driven by the explosion of information technology,
the development of digital inclusive finance contributes to the
economic recovery during these difficult times. It is also pertinent
for scholars to examine the relationship between the COVID-19
epidemic and digital inclusive finance. We integrate digital
inclusive finance into the analysis framework. In this way, it is
explored whether digital inclusive finance can contribute to
mitigating the negative impact on the financial markets.
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2 Literature review

2.1 Public health emergency and
macroeconomy

Studies have shown that public emergencies negatively affect
a country’s economy over the short and long term [12,13].
Epidemics, a kind of public health emergencies, however, also
have unique adverse effects when compared to other public
emergencies.

First of all, public health emergencies have a wide range of
implications. In general, natural disasters and man-made
disasters have local impacts, affecting mostly a few cities,
provinces, or regions. However, epidemic diseases have the
potential to spread everywhere, impacting the economies of a
number of countries and regions. According to [l14], the
epidemic may cause a self-reinforcing panic and long-term
economic weakness. Additionally, evidence from the Ebola
virus in West Africa shows that public health emergencies can
have a more long-term impact on developing countries [15].
Through the Growth at Risk (GaK), [16] analyzed how financial
risk impacts economic growth under COVID-19. The impact of
COVID-19 was mainly reflected in the negative impact of short-
term economic growth, whereas its long-term impact was
relatively small.

Further, public health emergencies hinder the flow of factors,
especially labor factors. The most effective way to deal with the
epidemic is to restrict people’s movement and impose physical
quarantine. As a result, people and businesses have difficulty
getting to work. In particular, the epidemic will be a life-or-death
challenge for industries that require a lot of human capital. [17]
evaluated the short-term effects of the new HINI epidemic on
the tourism and aviation industries in Mexico, and concluded
that the aviation industry was more vulnerable to high-intensity
negative impacts. Due to the COVID-19 epidemic, [18] also
believed that the
entertainment, and manufacturing industries had suffered

catering, tourism, transportation,
huge losses. Stagflation in some parts of the manufacturing
supply chain caused an asymmetric demand imbalance
between upstream and downstream, resulting in serious

economic consequences.

2.2 Public health emergency and
microeconomy

The impact of public emergencies on the economy is
multilevel [19], which can not only have a huge impact on
the long-term and stable operation of a country’s economy,
but also have a negative impact on enterprises, financial
markets and individual behaviors.

From the perspective of enterprises, public health
emergencies will affect the normal operation of enterprises

frontiersin.org
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in the short term. In comparison to other enterprises, SMEs
are more sensitive to public emergencies. Due to the size of
SMEs, [20] believed that they were not well equipped to resist
risks and to repair themselves. Therefore, public health
emergencies have a greater impact on start-ups, which are
more likely to be exposed to bankruptcy risk in a crisis [21]. In
addition, compared with large enterprises, for a long time,
SMEs are often faced with loan difficulties and financing
difficulties. In other words, they are more in need of
financial support in case of public emergency, but it is also
more difficult for them to obtain financial support.
Additionally, [22] believed that banks tended to face
liquidity crunch and other problems in the context of
public emergencies that may lead to economic recession.
To adjust their balance sheets, they were more inclined to
tighten credit to SMEs, which also increased the operating
costs for enterprises in a crisis.

In terms of public emergencies, not only do they depend on
objective characteristics of the event, but also on the response of
society [23], so the financial market is highly likely to respond to
unpredictable emergencies [24]. According to [25] and [26],
public emergencies were a systematic risk and could affect the
stock yield. [27] and [28] all pointed out that the COVID-19 case
could arouse a significant increase in financial market volatility.
Moreover, [29] found that overwhelming panic generated by the
news media increased equity market volatility. Furthermore,
most studies employ the event analysis method to analyze the
impact of special events on the financial markets when faced with
natural disasters, man-made disasters and public health
emergencies. As an example, [30] investigated 43 insurance
loss events and found that insurance managers receive
abnormal returns on the day of the event. Under some special
events, [31], [32], [33], and [34] also used event analysis to
investigate share prices, spillover effects, and trade effects in
financial markets.

As far as individual behavior is concerned, public health
emergencies will likely cause widespread panic, accompanied by
a herd effect. According to [35] and [36], vicious public
emergencies can easily cause panic among investors and
change their trading behavior. During the 2003 SARS
epidemic in China, [37] studied the influence of rumors on
individual economic behavior. They find that rumors were more
frequent in hard-hit areas and triggered a number of knock-on
effects, such as herd behavior of buying.

2.3 Summary

It is generally agreed that public emergencies can negatively
impact a country’s long-term macroeconomics and short-term
financial markets. Among them, public health emergencies are
further clarified as being distinct from other kinds of emergency.
Furthermore, the emerging literature about the impact of
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COVID-19 in China is primarily a descriptive summary of the
great changes in national economy from a qualitative point of
view, as well as suggestions and perspectives for future long-term
public governance and policy formulation. Meanwhile, a small
number of studies use micro-data to investigate the current state
and policy demands of SMEs. Few studies, however, have
considered how Chinese growth enterprise market responded
to the epidemic news and monetary policies during COVID-19.
Also, during the period of the epidemic, the strong development
of digital inclusive finance ensures many conveniences and
supports economic recovery under the new technological
revolution, with artificial intelligence and digital technology at
the forefront. In this light, it is also important to consider how to
view the relationship between COVID-19 and digital inclusive
finance.

3 Basic facts about the epidemic

3.1 Impact of COVID-19 epidemic on
Chinese growth enterprise market

In Figure 2, we show the weighted yield on the GEM from
1 July 2019 to 30 June 2020. A shadow region presents the
movement of the GEM since the epidemic outbroke. Compared
with before the outbreak, the range and volatility of yields are
much wider. The yield suffered several large fluctuations, once
falling as low as —7.49%.” On the day Wuhan was officially closed
down, the yield dropped from 1% to nearly -8%. It is clear that the
outbreak of COVID-19 was a huge blow to China’s growth

enterprise market.

3.2 Monetary policies during COVID-19
epidemic

In response to COVID-19, People’s Bank of China issued
monetary policies to stabilize the money supply and maintained
the country’s economic system. As shown in Figure 3, China’s
money supply changed at various levels between November
2019 and September 2020. Before the outbreak, the money
supply grew between 2% and 4% annually. When the
outbreak occurred, M1’s annual growth rate decreased
suddenly, and then gradually picked up. Also, M2’s growth
rate became higher than before the epidemic. All evidence
shows that the measures taken by People’s Bank of China
during the epidemic were successful in recovering the national

economy.

2 Source: CSMAR database.
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TABLE 1 Detail information of event dates.

Event Date
1% 23 January 2020 Lockdown of Wuhan City. (“Bad News”)
2% 17 February 2020
3 13 March 2020
Reduction”)
40 30 March 2020

10.3389/fphy.2022.1081615

Content

The State Council announced that the situation in the prevention and control of the epidemic was improving. (“Good News”)

The People’s Bank of China reduced the RRR for inclusive finance by 0.5%-1%, releasing 550 billion yuan of long-term funds. (“RRR

The People’s Bank of China lowered the 7-day reverse repurchase rate by 20 basis points and launched a 7-day reverse repurchase
operation of 50 billion yuan through interest rate bidding. (“Rate Cut”)

Notes: Events marked * are epidemic news and events marked ** are monetary policies.

4 The GEM's response to the
epidemic

4.1 Empirical strategy

According to [34], we use event analysis to study the impact
of COVID-19 epidemic on the GEM listed companies. ARs
(abnormal returns) and CARs (cumulative abnormal returns)
of the GEM listed companies were also calculated in accordance
with [38]. For calculating ARs of stock i, we use the market model
to mitigate the impact of the overall market fluctuations. Here are
the specific methods:

First of all, using the daily trading data of individual stocks,
we calculate the daily stock yields according to Eq. 1:

Py - P,
Ret;; =1n SRS bl

Py M

Where Ret;, represents the daily stock yield of stock i on day ¢.
P;; and P;;_; stand for the closing price of stock i on day t and
day t — 1 respectively.

Secondly, we estimate the model parameters a;, f5; and 02 in
the Eq. 2, and calculate the expected stock yield using the above
parameters.

E(Ret;;) = a; + f;Market _Ret, + &,
E (ei,t) =0
Var (&) = o>

2

Among them, Market_Ret, represents the yield on the GEM in
day ¢, and E (Ret;;) represents the expected stock yield of stock i
on day t.

Finally, Eq. 3 is used to calculate AR;;:

AR,’J = Reti,t - E(Ret,’)t) (3)

CAR,;,, of stock i in the event window [0, m] can be expressed as:

CAR;, = ) ARy, )

In order to examine the GEM’s responds to the epidemic
news and monetary policies, four event days are selected.
Event dates are determined on the basis of official media
bulletins and reports from the official website of People’s Bank
of China, the Chinese government website and XINHUANET.
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In the case of the lockdown of Wuhan City, 23 January 2020 is
taken as the first event. Table 1 shows the description of four
event days.’

[39] pointed out that choosing an estimate window with a
time span of more than 100 days can guarantee the accuracy of
parameter estimation. According to previous studies, the
estimated window spans 100-300 days. Therefore, we select
the time span from the first 150 days to the first 30 days of
the event, a total of 120 days for the estimation window. Four
event windows are included, that is, [0, 1], [0,3], [0,5], and
[0,7]. For example, the event day and the following 7 trading
days can be expressed as [0, 7].

4.2 Responds to epidemic events

In Table 2 shows the GEM’s respond to the “Bad News”
(lockdown of Wuhan City). There was a significant negative
impact on GEM’s share price due to “Bad News”. The reason is
that measures like city closures, market strikes, household closures,
and gathering bans were widely used to prevent the spread of
COVID-19. Consequently, most industries in China suffered a huge
blow as these measures increased transportation costs and reduced
consumer demand. As for the medical and pharmaceutical
industries, the CARs of GEM listed companies were significantly
positive. In the epidemic, medical and pharmaceutical companies
contributed greatly to the production of epidemic prevention
products. They tried their best to meet consumers’ demands for
medical and pharmaceutical products. This gave investors a positive
signal that this industry met an excellent opportunity for growth
during the recession.

Table 3 presents the GEM’s respond to the “Good News”
(improving situation). A significant positive effect of “Good

3 On 3 Feb 2020, People's Bank of China launched an open market
reverse repurchase operation with 1.2 trillion yuan. It was the monetary
policy closest to the outbreak. Considering that the Chinese stock
market is closed during the Spring Festival holiday, it was only one
trading day between the announce of this policy and the lockdown.
The pure effect of this monetary policy is hard to come by, so we have
not included it in our event day list.

frontiersin.org
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TABLE 2 The GEM’s respond to “Bad News” (lockdown of Wuhan City).

Event window

All industry

Medical and pharmaceutical industry =~ Non-medical and non-pharmaceutical industry

(1) (2) 3)

[0,1] ~.0036 (~1.54) 05084+ (4.48) —.0104°* (~4.97)
[0,3] —-.0340*** (-9.10) .0974%*% (7.94) —.0503*** (-14.71)
[0,5] —.02757% (-6.27) .0508%** (4.48) —.04047* (-9.26)
[0,7] —.0293*** (-7.13) .0974**% (7.94) —.0392%** (-9.23)
Observations 758 84 674

Notes: *, ** and *** denote the 10, 5 and 1 percent significance levels, respectively. The value in parentheses is the t-value. The same below.

TABLE 3 The GEM's respond to “Good News” (improving situation).

Event window All industry Medical and pharmaceutical industry Non-medical and non-pharmaceutical industry
(1) ()] 3)
[0,1] .00703** (2.35) 0508 (4.48) .00985%** (6.28)
(03] 0202 (4.48) ~.0312* (~5.20) 0157 (6.36)
(0] 0107 (4.54) ~.0133** (~3.26) 0140 (4.70)
[07] 0192 (5.64) —.0312** (~5.20) 0234 (6.37)
Observations 761 84 677

TABLE 4 The GEM’s respond to “Rate Cut”.

Event window All industry Medical and pharmaceutical industry =~ Non-medical and non-pharmaceutical industry
) ()] €)
[0,1] ~.00739*** (~4.64) 00113 (0.24) ~.00852** (~5.07)
(03] —.00813*** (~4.34) ~.0199* (~3.55) ~.00679%** (~3.44)
[0,5] ~.00684*** (~3.01) 00746 (1.01) ~.00884*** (~3.73)
[0,7] ~.00113 (-0.47) 0215% (3.27) -.00407 (~1.58)
Observations 764 84 680

News” on the share price of GEM can be seen in the results.
In the non-medical and non-pharmaceutical industries, the
positive CARs all passed the significance level test of 1%.
“Good News” indicated that the situation of the epidemic was
gradually improving, and investors’ confidence in the stock
market was gradually increasing, which was why funds
the GEM. As the
pharmaceutical industries, “Good News” had a significant

flowed into for medical and
negative impact on share prices. Considering that investors’
mood toward the medical pharmaceutical industry had been
on the rise since the outbreak, “Good News” could release

increased demand for medical products, leading investors to
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sell some of the medical pharmaceutical stocks, resulting in a
decline in the share prices of medical pharmaceutical
companies.

Table 4 shows the GEM’s respond to the “Rate Cut”.
Surprisingly, “Rate Cut” had a negative impact on the GEM
overall. However, this policy could lead positive effects to the
GEM medical and pharmaceutical industries to some degree.
To sum up, we find that the interest rate cut policy had not
much positive impact on innovative SMEs. In fact, this
problem was homogenous with SMEs’ financing difficulty.
The SMEs were not capable of dealing with bank financing
evaluations and were unable to effectively enjoy the policy
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TABLE 5 The GEM'’s respond to “RRR Reduction”.

Event window

All industry

Medical and pharmaceutical industry  Non-medical and non-pharmaceutical industry

) ) @)

[0,1] 100448** (2.47) 00694 (1.31) 00435+ (2.26)
[0,3] .00196 (0.71) -.00781 (-1.26) .00332 (1.11)
[0,5] 0110%** (3.56) .00694 (1.31) 014277 (4.24)
[0,7] .0144*%* (4.10) —-.007811 (-1.26) .0173%*% (4.63)
Observations 764 84 680

support of People’s Bank of China. Due to this, the interest
rate cut policy were difficult to apply to all types of small
businesses.

Table 5 shows the GEM’s respond to the “RRR Reduction”.
Within 1 week of implementing the RRR reduction policy,
except for the event window [0,3], the CARs passed the
significance level test of 5%, indicating that the targeted
RRR reduction policy for inclusive finance had a positive
impact on GEM. Compared with the interest rate cut
policy, the RRR reduction policy was more effective for
innovative SMEs. SMEs were more likely to raise funds and
get financial support to tide over the epidemic because of the
RRR reduction policy, which expanded the credit scale of
commercial banks.

5 Distance from Wuhan City and
market responds

As the epidemic was highly contagious and physical
prevention measures were more effective than others, the
distance from the epidemic center would seriously affect the
development of enterprises. Wuhan lockdown would cause the
enterprise upstream and downstream supply chain fracture and
other serious economic consequences. Therefore, this section
further studies the impact of distance from Wuhan on the
response of GEM listed companies. Considering that the
monetary policies were issued by the People’s Bank of China,
which was radiated throughout the country and less restricted by
geographical location, this section only discusses the epidemic
events, namely Event 1 (“Bad News”) and Event 2 (“Good
News”).

5.1 Empirical strategy

5.1.1 Model

We establish the following regression model:

CAR;; =y, + y,Dist;y + y,Contiy + y; + v, + & (5)
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CAR,'J = 9() + GIDiSt,”t + 62Dl‘$ti3t X Clus,- + 63C0nt,-), + ‘Ml- + V¢
+ &t

(6)

Where explained variable CAR;; is calculated by event analysis.
Dist;; is the straight-line distance between a firm’s business
location and Wuhan. Clus; refers to a type of firm, in which
Phar;, Fin; and Trade; represent the various classifications of
firms. Phar; is used to determine whether a firm is in the medical
or pharmaceutical industry. In case Phar; = 1, the firm belongs
to the medical or pharmaceutical industry, Phar; = 0, otherwise.
Fin; divides the firm’s business location according to the level of
digital inclusive finance. Fin; = 1 indicates an above-medium
level of digital inclusive finance, Fin; = 0, otherwise. Trade;
describes whether or not a firm is engaged in trade. When
Trade; =
otherwise. Cont;, represents a set of firm-level control variables,

1, it represents a firm engaged in trade, Trade; = 0,

including firm age, equity nature (value is 1 for a private
enterprise and value equal 0 otherwise), dulity (value is 1 if
the chairman of board holds the position of manager and value
equal 0 otherwise), number of directors, the ratio of independent
directors, leverage ratio, the return on assets, the return on
capital, and number of employees (expressed in logarithmic
form). y;, v and ¢;; are industry fixed effect, span fixed effect
and random error. In this model, i represents the GEM listed
company and t represents the time span of event window.

5.1.2 Data

This paper focuses on Growth Enterprise Market listed
companies. Basic information and financial data are retrieved
from the CSMAR database, while share price data is gathered
from the Wind database. Data is collected from 18 June 2019 to
7 April 2020. Also, the GEM listed companies with insufficient
stock data, suspended for more than 3 months, with updated
listings, or suspended longer than 3 months are excluded. A total
of 764 GEM listed companies are obtained. According to the
latitude and longitude data, we manually calculate the distance
between firms and Wuhan City.

Following the Guidelines on Industry Classification of Listed
Companies (Revised in 2012), we initially classify pharmaceutical
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TABLE 6 Descriptive statistics.

10.3389/fphy.2022.1081615

Variables Median
CAR (Event 1) 2920 -.023 -.043 103 -.389 691
CAR (Event 2) 2928 012 .006 071 -303 445
CAR (Event 3) 2924 008 001 079 -299 502
CAR (Event 4) 2922 -.007 —114 056 -223 496
Dist 734 7.744 8.148 3.046 0 27.652
Phar 734 113 0 317 0 1
Fin 734 538 1 499 0 1
Trade 734 515 1 500 0 1
Age 734 7.467 7 2.908 2 12
Equity_nature 734 .857 1 .350 0 1
Dual 730 578 1 494 0 1
Board 732 7.870 8 1.453 5 13
Inde 732 385 375 055 25 667
Lev 732 1.852 1.542 1.631 -2.268 25.411
ROA 732 004 003 015 -.068 070
ROE 732 003 006 043 -.800 106
Staff 732 7.093 7.034 939 3.970 11.551

TABLE 7 Impact of distance on the CARs under Event 1 (“Bad News”) and Event 2 (“Good News").

Variables (1 2 3) (4)
Event1 Event1 Event2 Event2
Dist -.0006 -.0006 .0014*** .0012***
(.0006) (.0006) (.0004) (.0004)
Controls No Yes No Yes
Industry FE Yes Yes Yes Yes
Span FEt Yes Yes Yes Yes
R-squared 172 189 .075 .090
Observations 2,936 2,920 2,944 2,928

Notes: Dist is measured in units of 100 km *, ** and *** denote the 10, 5, and 1 percent significance levels, respectively. The value in parentheses is standard error. The same below.

manufacturing, scientific research, and health industry firms as
medical and pharmaceutical industries. Furthermore, firms are
manually divided according to the scope of their business, with
84 in the medical and pharmaceutical industry and 680 in the
non-medical and non-pharmaceutical industry.

We determine the level of digital inclusive finance in each
firm’s business location using the 2018 Digital Financial Index.

Frontiers in Physics

Following that, we divide the firms by their median index into
two groups. A total of 398 companies are classified as having a
digital inclusive finance level above the median level, and
341 companies are classified as having a digital inclusive
finance level below the median level.

The business scope information of all GEM listed companies
is manually gathered. Businesses involved in trade business are
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classified as those with the word “import” “export”, “trade” or
other related words in their business scope. The total number of
firms involved in trade business is 380, and 359 are not.

The descriptive statistics of the main variables are shown in

Table 6.

5.2 Baseline regression results

The baseline regression results are presented in Table 7. In
Columns (1) and (2), the dependent variables are the CARs from
Event 1, the lockdown of Wuhan City. The effect of distance on
the CARs from Event 1 is not significant. This finding contradicts
the view that companies at the epicenter of the outbreak were
hard hit by COVID-19. This may be because, as a major public
health emergency, the COVID-19 epidemic had a wide radiation
range. The outbreak of epidemic had a serious impact on the
overall economic trend of the whole country, causing investors to
be indiscriminately negative about firms across the whole
country. Therefore, in the early stage of the outbreak, whether
the firm is located far away from Wuhan City or not, it suffered a
severe economic impact.

Columns (3) and (4) examine the CARs from Event 2, the
announcement that the epidemic situation was improving. The
longer the distance between firms’ business locations and Wuhan
City, the greater the positive impact on CARs from Event 2. This
finding is consistent with investors’ belief that firms at the
epicenter of the outbreak were more difficult to resume
production and operations. Therefore, investors remain
pessimistic about firms close to Wuhan City.

The epidemic had severely restricted the movement of factors
such as labor. One of the most important ways to deal with the
epidemic is to impose physical quarantines and restrict the
movement of people, which would prevent employees from
coming to work, greatly hinder the process of logistics, and
disrupt firms’ supply chains. Wuhan City was the epicenter of
the epidemic, and restricting and sealing the city had become an
important measure to stop the further spread of the epidemic. As
a result, firms near Wuhan City were more likely to have
employees unable to get to work. At the same time,
considering the necessary transaction costs in business
activities, such as distance cost, firms often choose to conduct
business with those close to their business location. Therefore,
distance also affected the smooth logistics and the integrity of the
supply chain. All these would cause difficulties in enterprise
operation and management, and then affected firm performance.
In the short term, investors were more inclined to invest in firms
further away from Wuhan City.

In addition, the impact of the epidemic could also bring about
uncertainty and negative mood. On the one hand, investors might
be more optimistic about the recovery of firms farther from
Wuhan City. On the other hand,
entrepreneurs

the confidence of

was crucial to restoring in production.
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Entrepreneurs at the center of the epidemic would have more
negative moods to the resumption of production, which was not
conducive to the normal operation of the firm from a subjective
perspective. And investors would take a wait-and-see attitude
towards such firms in anticipation of this phenomenon. To
sum up, distance indeed matters firms’ CARs a lot.

5.3 Heterogeneity

We also explore some potential heterogeneity to see if distance
between firms’ business locations and Wuhan City impacts CARs
across some key firm or industry characteristics. Heterogeneity
regression results are presented in Table 8.

We first analyze an industrial heterogeneity. The interaction
term between the pharmaceutical industry dummy and the distance
is added to the regressions. As shown in Columns (1) and (2) of
Table 8, the interaction term is significantly positive in Event 1, and
significantly negative in Event 2. Due to the lockdown, raw materials
for firms were limited, and the Spring Festival holiday made it
difficult for firms to resume operations on time. However, firms in
the medical and pharmaceutical industries restarted their operations
immediately when faced with difficulties. They even continued on to
work overtime to create medical products, resulting in the industry’s
recovery. Therefore, investors™ expectations for the pharmaceutical
and medical industry were raised, thereby alleviating the bad
Then,
companies in the medical and pharmaceutical industries no

situation. when the epidemic situation improved,
longer had higher market expectations than other industries,
which provided more firms with good development prospects.
Columns (3) and (4) explore the heterogeneity of financial
development. The regressions include the interaction term
between the distance and the digital inclusive finance dummy.
The coefficient of the interaction term is significantly positive
during Event 1, but significantly negative during Event 2. This
indicates that digital inclusive finance released the negative impact
of the epidemic and slowed down the positive effects of good news
on CARs. This may be due to the fact that digital inclusive finance
reflects China’s digital economy, which can alleviate regional
inequalities more effectively. During a severe epidemic, when
factors flowed relatively slowly, digital inclusive finance greatly
facilitated the economic behaviors of individuals, enterprises, and
governments, and could counteract the distance-related difference
in CARs. In addition, digital inclusive finance can increase the
coverage of financial services and reduce the cost of financial
services [40], as well as make financial behaviors more accessible
and convenient [41]. Particularly for SMEs with financing
difficulties, digital inclusive finance reduced the likelihood of
[42,43] allows SMEs to handle
business shocks more effectively. This would make sure that

financial constraints and

SMEs of all sizes and regions could benefit more evenly from

the policy, given the improving epidemic situation and looser
monetary policy.
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TABLE 8 Heterogeneity analysis: industry, level of financial development and business type.

Variables ) ()] €) 4 (5) (©)

Event1 Event2 Event1 Event2 Event1 Event2
Dist —.0021*** .0015%** —.0013** .0018*** -.0007 .0020***

(.0006) (.0005) (.0006) (.0005) (.0007) (.0005)
Dist x Phar .0096*** —.0020%*

(.0011) (.0008)
Dis x Fin .0020%** -0.0015%**

(.0005) (0.0003)
Dist x Trade .0001 —.0013***
(.0004) (.0003)

Controls Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Span FE Yes Yes Yes Yes Yes Yes
R-squared 211 189 194 .097 189 .095
Observations 2,920 2,920 2,920 2,920 2,920 2,928

Columns (5) and (6) examine the heterogeneity based on the
type of firm’s business. The interaction term between the distance
and the trade business dummy is included in the regression.
Under Event 1, the interaction term is insignificant. The
epidemic was just breaking out, and the international
environment was stable, so CARs did not suffer any effects
from the trade business. Under Event 2, the interaction term
is significantly negative. This may because that Event 2 coincided
with the time node when the overseas epidemic worsened. Many
SMEs involved in import and export business were affected by
the global spread of COVID-19.

6 Conclusion

Early 2020 marks the beginning of the COVID-19 epidemic.
SMEs had a low level of risk resistance and self-healing ability, so
public emergencies affected them more severely. Moreover,
innovative firms are more likely to go bankrupt during crises
[21]. As representative of innovative SMEs, GEM listed
companies are contributing to China’s economic growth.
Thus, this paper uses event analysis to investigate the stock
yield performance of GEM listed companies during the
epidemic. Furthermore, this paper examines the effects of the
straight-line distance between a firm’s business location and
Wuhan City on the CARs.

The empirical results indicate that: Firstly, “Good News” of
epidemic made the GEM more optimistic, while “Bad News” of
epidemic had a significantly negative impact on the GEM.
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Secondly, a targeted RRR reduction policy was more beneficial
to GEM listed companies than an interest rate reduction policy.
Thirdly, the distance between the firms’ business locations and
Wuhan City did not significantly affect the CARs in the early
stages of the outbreak. When the epidemic situation improves,
the farther the firms’ business locations are from Wuhan City, the
more positive the impact on CARs. Finally, there were
heterogeneous effects based on industry, inclusive finance, and
business type. COVID-19’s negative impact on CARs can be
released by digital inclusive finance.

Based on these findings, this paper provides some
recommendations on how to mitigate the negative impacts of
public health emergencies on SMEs.

Firstly, the central government needs to grasp the benefits of
policies and assist SMEs that are suffering large losses. In order to
meet SMEs’ needs, local governments should accelerate the
implementation of policies. Additionally, they should provide
loan guarantees for qualified SMEs to ease their lending and
financing difficulties.

Secondly, the government must take action to stabilize the
stock market during the epidemic, to ease investors’ panic and to
ensure the survival and development of GEM listed companies.
The government could prioritize the stable shutdown of the stock
market in case of a public emergency in order to stabilize the
securities market. Moreover, government should ensure that
information disclosure is timely and effective and the content
of information is true and reliable. Securities regulatory authorities
are supposed to send positive and correct signals to investors and
listed companies, guiding market participants to invest rationally.
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Thirdly, the central bank can prioritize RRR reduction policy
over interest rate cuts. Based on the epidemic situation, the two
policies could be implemented alternately, creating a superposition
effect to complement one another. In addition, the central bank
must pay attention to the tilt of innovative SMEs, deepening
inclusive finance activities.

Lastly, the government should fully consider the effect of the
distance factor on the production and operation activities of SMEs,
as far as possible to achieve “one-industry, one-way” and “one firm,
one policy”. The government should pay close attention to the
medical and pharmaceutical industry, which is overheating in the
early stages of the epidemic. Thus, overproduction would be
avoided, and its steady and healthy development would be ensured.

There are limitations in this study. At the initial stage of the
epidemic, various epidemic news and policies were released
frequently. It is difficult for us to accurately test the impact of
all events on the market and obtain a pure effect. Therefore,
only four representative and comparative epidemic news and
monetary policies are the main research objects. In addition, this
paper only examines the short-term market performance within
half a year after the outbreak of the epidemic, but did not track
and study the medium and long-term market changes and
economic conditions within 3 years since the outbreak. How
to develop the capital market in the post epidemic era is an
important future research direction. Finally, considering the high
infectivity of the epidemic, the contagion network will be further
expanded in business and interpersonal communication. On the
basis of this fact, how various economic networks, such as
production networks, will change is also a research direction
worthy of attention.
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