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Abstract: This study examines the effect of geographic scope in mitigating the adverse impact of
the COVID-19 pandemic in the real estate sector. Utilizing the Chinese setting over the two-month
period in 2020 from the beginning of the outbreak to the successful containment of the spread of
virus, we show that while the pandemic has negatively impacted real estate firm returns, firms with
broader geographic scope and more geographically diversified property allocations have managed to
better endure the crisis. We further find that firms with higher leverage report lower returns during
the pandemic irrespective of their geographic scope, but larger firms can lessen the adverse impact
of the pandemic only if they have adopted a more diversified strategy. Overall, our study provides
novel evidence on the benefit of diversification by demonstrating the importance of geographic
scope and diversification at times of crises. Specifically, we show corporate diversification could
be especially useful to mitigate the negative stock market reactions resulting from the pandemic.
Moreover, diversification could even become essential for larger firms that are expected by the market
to be more diversified.

Keywords: geographic scope; diversification; real estate; firm performance; COVID-19; China

JEL Classifications: G01; G14; R30

1. Introduction

The COVID-19 pandemic has created havoc around the world. Since the discovery of
the first cases in December 2019, the virus initially spread, with cases reported and hastily
rising in China, then rapidly spread to the world (Pettersson et al. 2020). The pandemic
has caused a global panic, resulting in one of the biggest stock market crashes in history.
Over the month of March 2020, the global stock markets declined by over 30%. Singh et al.
(2020) show that after the COVID-19 outbreak, both developed and developing countries
reported negative abnormal stock returns, that ranged from —0.7% to —42.69%, resulting
from the varying increasing numbers of COVID-19 positive cases in different countries. In
the U.S., the stock market crash associated with COVID-19 surpassed the global financial
crisis (GFC) in 2008 and the Great Depression in 1933 and was ranked the third largest
after the Great Crash in 1929 and Black Monday in 1987 (Baker et al. 2020). As for China,
Sun et al. (2021) show that the COVID-19 outbreak caused some of the largest negative
returns in the Chinese stock market, up until the end of March 2020 where the spread of
the virus was eventually contained in the country.

In this study, we examine how geographic scope and diversification enable firms to
better weather the storm brought upon by the COVID-19 pandemic. Unlike other crises
such as the GFC, the COVID-19 pandemic is location-specific due to varying degrees of
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positive cases in different regions and vastly different government responses and interven-
tions to contain the spread of the virus and to stimulate the economy. Hence, we conjecture
that increasing the geographic scope of a firm has a significant bearing on how well the
firm can survive through the pandemic. Prior literature in management and finance has
long argued that diversification has various benefits but has also noted its associated
agency and coordination costs. Earlier studies such as Lewellen (1971), Grant et al. (1988),
and Stein (1997) show that diversification increases firm profitability due to economies
of scale and access to resources and clientele. Delios and Beamish (1999) demonstrate
that the benefit of diversification is due to higher market power and reduced input costs.
However, Markides (1995) documents a trend of firm restructuring with less diversified
strategies because of their associated costs. Ayers et al. (2011) show that cost of monitoring
is higher for more remote firm locations, implying higher agency costs for diversified firms.
Hashai (2015) demonstrates that the presence of coordination costs could outweigh di-
versification benefit. Empirical research on the relationship of geographic scope and
diversification and firm performance seems to also provide inconclusive findings. On the
one hand, Tallman and Li (1996) provide some early empirical evidence that shows mini-
mal performance differences across firms with different levels of international diversity.
Berger and Ofek (1995) document a 13% to 15% average value loss from diversification,
and they find that overinvestment and cross-subsidization contribute to the value loss.
Similarly, Denis et al. (2002) show global diversification leads to a valuation discount.
Gao et al. (2008) also show a diversification discount, and they attribute their findings
to higher agency costs and weaker governance for diversified firms. Palich et al. (2000),
on the other hand, following three decades of research in a meta-analysis, show that
moderate levels of diversification outperform either limited or extensive diversification.
Qian et al. (2008, 2010) hypothesize that the relationship of diversification and firm per-
formance is nonlinear, and they find that diversification is value-enhancing to a certain
level, then its value becomes negative. Santalo and Becerra (2008) show that diversification
could be beneficial in some industries, while there exist diversification discounts in others.
Chakrabarti et al. (2007) also show the benefit of diversification, which depends on a firm'’s
institutional environment. A recent working paper by Chu et al. (2021) shows that in
China, there is diversification benefit pertaining to the less developed regions due to lower
market competition, but diversification benefit disappears in superstar cities such as Beijing
and Shanghai. Overall, these studies demonstrate that the benefit of diversification is not
absolute, and it depends on the specific context of the firm operating environment.

To examine our hypothesis of how geographic scope and diversification affect firm
performance during the COVID-19 period, we empirically examined stock market per-
formance of a sample of Chinese real estate firms over the peak period of COVID-19 in
China, from the beginning of February to the end of March in 2020. As shown in Figure 1a,
this period also coincided with the lockdown of the Hubei province and the subsequent
lifting of Wuhan lockdown when the virus spread was successfully contained in China.
Figure 1b displays value-weighted cumulative returns for the Chinese A-share stock market
(i.e., firms that trade on the Shanghai Stock Exchange and the Shenzhen Stock Exchange),
showing that it had the sharpest decline during this period. We first investigated in our
baseline analysis how the pandemic affects firm values by comparing weekly stock returns
of our sample firms during the COVID-19 period with the benchmark period of Novem-
ber to December in 2019, before the first reported case of COVID-19 in China and in the
world. Following Ding et al. (2021), we used the growth rate of the cumulative number of
confirmed COVID-19 cases and active cases as a measure of the exposure to the pandemic.
We adopted a multivariate regression framework with fixed effect and control for firm
fundamentals before the pandemic to capture their ex-ante influences on firms’ resilience
to the crisis and to minimize endogeneity bias (Ding et al. 2021; Fahlenbrach et al. 2020;
Hu et al. 2021; Li et al. 2020). Consistent with the expectation of the pandemic, we docu-
mented a significant negative market reaction to the growth of COVID-19 cases and active
cases over the sample period.
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Figure 1. (a) COVID-19 cases and deaths in China with Hubei lockdown. Source: Wikimedia Commons; (b) market
value-weighted cumulative returns. Source: CSMAR database.

We next examined in our main analysis whether geographic scope matters for firm
values at times of health crisis. We measured geographic scope by the natural logarithm of
the number of cities where a real estate firm has operations (Chu et al. 2021; Gao et al. 2008;
Shi et al. 2015). Our empirical findings suggest a positive interactive effect between
geographic scope and COVID-19 exposure, implying that broader geographic scope has
mitigated the adverse stock market impact of the COVID-19 pandemic. In other words,
our findings indicate that firms with a more geographically diversified portfolio have been
perceived by investors to be better able to weather through the COVID-19 pandemic. The
findings coincide with the existing literature that emphasizes the benefit of diversification
in specific circumstances (e.g., Chakrabarti et al. 2007; Santalo and Becerra 2008).

We next conducted heterogenous analysis to evaluate the impact of firm characteristics
on the mitigating effect of geographic scope on real estate firm returns during the COVID-
19 period. Our findings show firms with higher leverage report lower returns during the
pandemic irrespective of their geographic scope, but larger firms could lessen the adverse
impact of the pandemic only when they have broader geographic scope. The findings
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in the heterogenous analysis imply that larger firms could be more seriously exposed
to the pandemic when they are geographically focused, but they could moderate such
negative effects of the crisis when they adopt a more diversified property allocation strategy.
However, geographic scope does not seem to matter in lessening the negative impact of
COVID-19 for highly leveraged firms, since these firms tend to have higher bankruptcy
risk, and there is a significant concern that they would not survive through the pandemic
crisis (Ding et al. 2021).

In robustness analysis, we extended our analysis to cover the recovery period (from
April to May in 2020). We show that our results remain intact during the COVID-19 period
when compared to this alternative benchmark period. We also performed an additional
analysis to confirm that our findings are robust to an alternative return definition of
abnormal return using the market model.

We utilized the Chinese setting to examine whether geographic scope affects firm
values during the COVID-19 pandemic because it allowed us to apply a clean event of
the pandemic. Due to the Chinese government’s effective response to the health crisis
(Li et al. 2021), the pandemic was successfully contained by early April and there was little
relapse unlike other countries or jurisdictions. Moreover, focusing on a single country
enabled us to alleviate concerns of cross-country differences in international diversification
studies (Hitt et al. 2006). Specifically, we focused on Chinese real estate firms, as the
location-specific nature of property assets allow us to have clean identification of their
geographic scope and diversification strategies. Furthermore, in China, most of these real
estate firms focus on developing residential and commercial properties; hence, the industry
is relatively homogenous as compared to its U.S. counterpart that focuses on different types
of properties. Moreover, real estate developers may have a shorter investment horizon
than passive investment vehicles such as REITs, and therefore they could be more affected
by the short-term market turbulence brought upon by the pandemic.

Overall, our study contributes to the literature in the following ways. First, we
add to the general literature on the debate of the benefits of versus discount on geo-
graphic scope and diversification. Our findings also bear interesting contrast to the existing
real estate literature, which predominantly reports little benefit of diversification (e.g.,
Boer et al. 2005; Campbell et al. 2003; Capozza and Seguin 1998; Eichholtz et al. 1995).
Crongqvist et al. (2001) attribute these findings to agency cost concerns. While some re-
cent studies argue diversification could be beneficial under better monitoring, resulting
in lower costs of debt (Demirci et al. 2018) and higher firm values when firms are more
transparent (Feng et al. 2019), with more institutional following (Hartzell et al. 2014; Ling
et al. 2021), and with lower distance of properties to the headquarters (Milcheva et al. 2020),
we show that diversification could also provide benefits for real estate firms under an ad-
verse economic environment brought upon by an unprecedented health crisis. We attribute
the findings to geographic scope, which lowers the risks faced by real estate firms when
the pandemic presents varying degrees of damage to different regions. In so doing, our
study contributes to existing literature on the benefit of diversification by providing novel
evidence of a diversified portfolio strategy that could be useful in aiding firms to better
endure the COVID-19 crisis that has impacted varying regions differently.

Second, we add to the growing literature that investigates the impact of the current
pandemic on real estate equities and more broadly on the real estate market. Ling et al.
(2020) examined the U.S. market and established a negative relationship between com-
mercial real estate firm returns and portfolio exposure to the growth in COVID-19 cases.
Akinsomi (2020) shows that while most REITs suffer significant decreases in firm values
during the pandemic, there exists a flight-to-quality phenomenon to REIT types that are not
as adversely affected. Xie and Milcheva (2020) examine the effect of distance on COVID-19
cases on real estate firm returns. They demonstrate a significantly negative effect of the
COVID-19 pandemic, as firms closer to the COVID-19 cases suffer more in their perfor-
mances. In the real estate market, studies show the pandemic has little negative effect on
U.S. residential properties (D’Lima et al. 2020; Zhao 2020). Van et al. (2020) examined the
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U.S. commercial real estate market and observed decreases only in market liquidity but not
price. Huang et al. (2020) also obtain similar findings for the Chinese housing market that
the adverse impact of price is minimal while transaction volume falls. Similarly, Qian et al.
(2021) show significant price declines in Chinese regions with a high number of confirmed
COVID-19 cases. Lastly, Yang and Zhou (2021) show a positive impact of COVID-19 in
certain second and third-tier Chinese cities in the housing market, and they attribute their
findings to an increase in demand of residential space due to families staying together
during the pandemic. Our study adds to this growing literature by suggesting, given a
geographically diverse underlying asset base, that diversified real estate firms are not as
impacted as geographically focused firms by the severity of COVID-19 cases concentrated
in specific regions. As a result, these diversifying firms are better able to mitigate the
negative market reaction documented in the real estate equity market.

Third, our study contributes to the emerging literature related to examining the capital
market consequences of the current health pandemic (e.g., Alfaro et al. 2020; Baker et al.
2020; Chen et al. 2020; Fahlenbrach et al. 2020; Schoenfeld 2020; Shehzad et al. 2020). In
particular, we add to the literature examining the corporate strategies that enable firms to
better navigate through the pandemic crisis (e.g., Pagano et al. 2020; Papanikolaou and
Schmidt 2020; Ramelli and Wagner 2020). Acharya and Steffen (2020) and Ding et al. (2020)
both look at the impact of various firm fundamentals, such as cash holdings and leverage
policies, in mitigating the impact of the crisis. Other studies relate firm performance during
the COVID-19 period to their environmental ratings (Albuquerque et al. 2020), firm-level
exposure (Hassan et al. 2020), and corporate culture (Li et al. 2020). Our study specifically
relates to studies investigating the impact of the current pandemic on the Chinese stock
market. For instance, Sun et al. (2021) show an overall negative impact of the pandemic
on Chinese stock market, and this could be explained by stronger correlation between
investor sentiment and stock returns in the COVID-19 period. Ding et al. (2020) examined
stock market responses in China with two events, and they showed that firms with Hubei
exposure earned significantly lower returns after the lockdown of the province than those
without the exposure. Finally, Shan and Tang (2020) used survey data on employee
satisfaction in China to show that firms with higher employee satisfaction were associated
with better stock price performance during the pandemic. To the best of our knowledge,
our study is the first to examine the usefulness of geographic scope and diversification
strategies during the current pandemic.

The remainder of this paper proceeds as follows. Section 2 describes the sample
selection process and presents summary statistics. Section 3 presents our research design,
followed by main empirical findings on the association between COVID-19, geographic
scope, and firm value. Section 4 reports empirical results of heterogenous analysis and
robustness checks. We offer discussions and concluding remarks in Section 5.

2. Sample Selection and Descriptive Statistics
2.1. Sample Selection

The sample of this study consists of real estate firms listed in the Chinese A-share
stock market that trade on the Shanghai Stock Exchange and the Shenzhen Stock Exchange.
Similarly to Chu et al. (2021), we excluded firms that are subject to special treatment
(ST), firms that are in suspension of trading during the sample period, and firms that
do not report their property locations in their financial statements. The study involved
hand-collecting information on the geographic locations of properties for these firms from
the note disclosures of the annual financial statements. Specifically, we identified the cities
in which firms have operations, and this process generated 70 real estate firms in our final
sample. We obtained stock price and other firm data of these sample firms from the China
Stock Market and Accounting Research (CSMAR) database.

We measured firm value, our dependent variable, Weekly Return, using weekly stock
returns. The variable is calculated by dividend-adjusted closing prices on the last trading
day of the week on every Friday. Alternatively, we also calculated abnormal returns, Abnor-
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mal Return, to account for the risk-adjusted performance of sample firms. Abnormal Return
was measured as the weekly stock returns of a firm minus its beta times value-weighted
market returns for Chinese A-share stocks from the market model (e.g., Lins et al. 2017).

The outbreak of COVID-19 in China started from the middle of January in 2020. It was
then followed by the Chinese New Year on 25 January 2020, with the Chinese stock market
being on hiatus. Thereafter, the Chinese government imposed a strict lockdown of its
Hubei province, with other pandemic measures, such as travel restrictions, implemented
throughout the whole country (Li et al. 2021). Since then, China went through a first wave
of rising COVID-19 cases and deaths, before the numbers finally came back down with the
lockdown measures partially and fully lifted towards the end of March and the beginning of
April, respectively. To provide a clear identification of the COVID-19 period, we restricted
our test sample period to one week after the January 25 lockdown and one week before
the full lift of the lockdown measures at the beginning of April (i.e., the test sample period
covers the first week of February to the last week of March). Correspondingly, we needed
to select a benchmark period that was not subject to any health concern of the pandemic.
We therefore selected the two-month period from the beginning of November to the end of
December in 2019, before news of the first reported cases of COVID-19 broke around the
end of the calendar year. In robustness analysis, we also adopted the recovery period from
April to May in 2020 as a benchmark period.

To measure exposure to the COVID-19 pandemic, we obtained data from the Coro-
navirus COVID-19 Global Cases Database developed by the Johns Hopkins University
(JHU). Following Ding et al. (2021), we adopted a growth-based measure of COVID-19
exposure, since firm returns should be affected by changing severity of the COVID-19
pandemic throughout the period. Our measure of COVID19 Case is the growth rate of the
cumulative number of confirmed cases in each week, measured from Saturday to Friday
to correspond to our measures of firm returns. Specifically, the weekly growth rate of
confirmed COVID-19 cases is measured as:

COVID19 Case; = In(1 + Cumulative Cases;) — In(1 4+ Cumulative Cases; 1)

where Cumulative Case is the cumulative number of confirmed cases as of Friday at the end
of each week.

Alternatively, the severity of the pandemic depends not only on the growth of COVID-
19 cases but also on how many active cases remain after deaths and recoveries. We therefore
adopted another measure from Ding et al. (2021), COVID19 Active Case, measured as the
weekly growth rate of active COVID-19 cases. Specifically, it is measured by:

COVID19 Active Case; = In(1 + Active Cases;) — In(1 + Active Cases;_1)

where Active Case is equal to Cumulative Case minus recoveries and death.

Ideally, geographic scope should be value weighted according to how much, instead
of where, a firm diversifies it assets. However, detailed information on the individual
valuation of property assets is voluntarily disclosed and unavailable for most of our sample
firms. We therefore measured geographic scope, Geographic_Scope, by the number of cities
where a firm has operations (Chu et al. 2021; Gao et al. 2008; Shi et al. 2015). Specifically,
Geographic Scope is the natural logarithm of the number of cities where a real estate firm has
operations measured at the end of 2019.

Given that Wuhan was considered as the epicenter of the pandemic in China and that
Xie and Milcheva (2020) show that proximity to COVID-19 cases has a significantly negative
impact on real estate firm returns, we included Distance, measured as the natural logarithm
of the distance (in kilometers) between corporate headquarters location and the centroid
of Wuhan, as a control variable. We included firm fundamentals that affect stock returns,
which include Size, Leverage, and Cash. Following prior studies (e.g., Ding et al. 2021;
Fahlenbrach et al. 2020; Li et al. 2020), we measured these firm characteristics before the
pandemic at the end of 2019 to capture the ex-ante influences of these variables on firms’
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resilience to COVID-19 and to minimize endogeneity bias. We include in Appendix A
detailed definitions of all variables used in the study.

2.2. Descriptive Statistics and Correlations

Our total sample has 1260 weekly observations over the test sample and the benchmark
periods. Table 1, Panel A, presents descriptive statistics of the variables used in empirical
analyses. Weekly Return and Abnormal Return are both slightly positive with respective
means of 0.08% and 0.20%, as we have included both the benchmark and the test sample
periods in our analysis. Growth rates of COVID-19 cases and active cases both have a mean
of 0.12. Geographic Scope has a mean of natural logarithm of 2.02, implying Chinese real
estate firms diversify by allocating their property assets to about 7.54 cities on average.
Average distance to Wuhan (in natural logarithm form) is 6.67. Firm size has a mean of
24.31 (in natural logarithm form). Lastly, our sample firms report an average leverage ratio
of 69% and cash holdings of 13%.

Table 1. Descriptive statistics and correlations. (a) Descriptive statistics; (b) correlations.

(a)

Variables N Mean Median 25th Percentile 75th Percentile Std. dev.
Weekly Return 1260 0.08% 0.11% —3.05% 2.91% 5.74%
Abnormal Return 1260 0.20% —0.15% —2.03% 1.92% 4.58%
COVID19 Case 1260 0.12 0.01 0 0.02 0.31
COVID19 Active Case 1260 0.12 0 0 0.02 0.31
Geographic Scope 1260 2.02 1.95 1.10 2.56 0.94
Distance 1260 6.67 6.72 6.52 6.87 0.29
Size 1260 24.31 24.09 23.29 25.21 1.42
Leverage 1260 0.69 0.75 0.62 0.82 0.18
Cash 1260 0.13 0.11 0.08 0.16 0.08
(b)

Variables 1 2 3 4 5 6 7 8 9
1 Weekly Return 1.000
2 Abnormal Return 0.849 1.000
3 COVID19 Case —-0.231 —0.221 1.000
4 COVID19 Active Case  —0.232  —0.222 0.998 1.000
5 Geographic Scope 0.014 0.020 0.000 0.000 1.000
6 Distance 0.011 0.015 0.000 0.000 0.072 1.000
7 Size 0.005 0.007 0.000 0.000 0.851 0.079 1.000
8 Leverage -0.040 -0.050 0.000 0.000 0.502 —0.053 0.614 1.000
9 Cash 0.040 0.052 0.000 0.000 —0.215 0.024 —0.330 —0.459 1.000

This table provides descriptive statistics and Pearson correlations for the sample observations of the variables used in the empirical tests.
Bold figures in (b) denote significance at the 1% level. Variable definitions are provided in Appendix A.

Table 1, Panel B, presents Pearson correlation matrix of the main variables. We find
that stock returns for real estate firms are significantly negatively associated with COVID-19
cases, while stock returns are insignificantly associated with geographic scope.

3. Research Design and Empirical Findings
3.1. Research Design

For our baseline analysis of the effect of the COVID-19 pandemic on real estate
firm returns, we ran regression analysis with property type fixed effect for the following
specifications:

Weekly Return = o + By COVID19 Case + By Distance + B3 Size + B4 Leverage + B5 Cash + € 1)
Weekly Return = o + 31 COVID19 Active Case + By Distance + B3 Size + B4 Leverage + Bs Cash + € (2
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Our variables of interest were COVID19 Case and COVID19 Active Case, which mea-
sured exposure to the COVID-19 pandemic in terms of the growth of COVID-19 cases in
China. We expected negative and significant coefficients for 1 given the adverse impact
brought upon by COVID-19 to the global stock markets.

We next examined our main research question on how geographic scope mitigates the
impact of COVID-19 on real estate firm returns. We expected that geographic scope could
allow real estate firms to diversify their risks by not concentrating their exposure to a single
city. This is especially important during the COVID-19 pandemic, where some regions
and cities in China (e.g., Hubei province and Wuhan) were more seriously affected by the
pandemic than the others. Moreover, the spread of the virus had created huge uncertainty
and thereby affected investor sentiment in the Chinese stock market (Sun et al. 2021). Hence,
even for a firm with little exposure to the hard-hit cities of COVID-19, investors might still
respond more favorably to firms with broader geographic scope. This is because investors
would have less perceived risk of COVID-19 for firms that are diversified, since these firms
bear less downside risk of concentrating in specific regions should the COVID-19 situation
in these regions worsen. To test our hypothesis, we ran regression analysis with property
type fixed effect for the following specifications:

Weekly Return = « + B17 COVID19 Case + 1o COVID19 Case*Geographic Scope + B13 Geographic Scope +

B2 Distance + B3 Size + B4 Leverage + B5 Cash + €

Weekly Return = « + B17 COVID19 Active Case + B1, COVID19 Active Case*Geographic Scope + B13
Geographic Scope + By Distance + B3 Size + B4 Leverage + Bs Cash + ¢

Our variables of interest are the interaction terms of COVID19 Case (COVID19 Active
Case) with Geographic Scope. 1f geographic scope mitigates the adverse impact of the
COVID-19 pandemic, we expect positive and significant coefficients for 1.

3.2. Empirical Findings

Table 2 presents the estimation results of specifications (1) and (2), with the first
and second columns showing the impact of the COVID-19 variables COVID19 Case and
COVID19 Active Case on real estate firm returns respectively, controlling for various firm
fundamentals. In column (1), we observe that the coefficient of COVID19 Case is highly
significant and negative (at the 1% level), indicating that the COVID-19 pandemic has
exerted a significantly negative impact on Chinese real estate firm returns. We obtain
similar results in column (2) with COVID19 Active Case as our variable of interest. The
findings indicate that the COVID-19 pandemic has exerted a significant negative impact
on real estate equities in China. For the control variables, we find that larger firms and
firms with lower leverage ratios have higher firm returns. Moreover, firms with larger cash
holdings have better firm returns.
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Table 2. Stock market returns during the COVID-19 pandemic.

Variables (1) @
Weekly Return Weekly Return
—0.042 ***
COVID19 Case (—8.42)
. —0.042 ***
COVID19 Active Case (—8.45)
Distance 0.000 0.000
(—0.18) (0.02)
Size 0.002 * 0.002 *
(1.82) (1.76)
Leverace —0.019 * —0.019 *
3! (~1.69) (—1.68)
0.0240 * 0.0240 *
Cash 1.73) (1.72)
Intercent —0.040 —0.040
P (—1.26) (—1.25)
Property Type Fixed Effect Yes Yes
Adjusted R-squared 0.053 0.054
Observations 1260 1260

This table reports the results of regressing weekly stock returns on (1) the growth rate of COVID-19 cases and (2)
the growth rate of active COVID-19 cases, controlling for firm fundamentals. The key independent variables of
interest are COVID19 Case and COVID19 Active Case. t-values are reported in the parentheses below the estimated
coefficients. ***, **, and * denote that the coefficients are statistically significant at the 1%, 5%, and 10% levels,
respectively. Variable definitions are provided in Appendix A.

In Table 3, we report our main empirical results of specifications (3) and (4), with the
first and second columns showing the impact of the COVID-19 variables COVID19 Case
and COVID19 Active Case on real estate firm returns respectively, controlling for geographic
scope and various firm fundamentals. Once again, we observe that the COVID-19 pan-
demic exerts a significant negative impact on real estate firm returns, as the coefficients of
the COVID-19 variables are statistically significant (at the 1% level) in both columns. Impor-
tantly, we also find that geographic scope imposes a mitigating effect on the pandemic, as
the coefficients for the interaction terms of the COVID-19 variables and Geographic Scope are
positively significant in both columns (at the 10% level). These results imply that returns of
firms with broader geographic scope have decreased less from the pandemic. We attribute
the findings to a diversified portfolio reducing the investors’ perceived risk during the
COVID-19 period when the virus spread was concentrated in several hard-hit regions
in China. Economically, the coefficients of the interaction terms represent 13.55% of the
main effects of the COVID-19 variables. Interestingly, we also find that the coefficients of
Geographic Scope are insignificant, implying investors view geographic diversification as
value-enhancing only at times of crises but not in the benchmark period.



J. Risk Financial Manag. 2021, 14, 309 10 of 16
Table 3. Geographic scope and stock market returns during the COVID-19 pandemic.
. » 2
Variables Weekly Return Weekly Return
—0.059 ***
COVID19 Case (—4.94)
. 0.008 *
*
COVID19 Case*Geographic Scope (1.72)
. —0.059 ***

COVID19 Active Case (—4.97)

. N . 0.008 *
COVID19 Active Case*Geographic Scope (1.74)
. 0.000 0.001
Geographic Scope (0.15) (0.18)
Distance 0.000 0.000
(0.02) (0.02)
Size 0.001 0.001
(0.56) (0.56)

Leverace —0.019 ** —0.019 **

3 (—1.97) (—1.98)

0.022* 0.022 ***
Cash (1.79) (2.80)

Intercept —0.020 —0.020

P (—0.40) (—0.40)

Property Type Fixed Effect Yes Yes

Adjusted R-squared 0.054 0.054
Observations 1260 1260

This table reports the results of regressing weekly stock returns and the interaction of the geographic scope of
property allocations of real estate firms and (1) the growth rate of COVID-19 cases and (2) the growth rate of active
COVID-19 cases, controlling for firm fundamentals. The key independent variables of interest are the interaction
terms COVID19 Case*Geographic Scope and COVID19 Active Case*Geographic Scope. t-values are reported in the
parentheses below the estimated coefficients. ***, **, and * denote that the coefficients are statistically significant at
the 1%, 5%, and 10% levels, respectively. Variable definitions are provided in Appendix A.

4. Heterogenous and Robustness Analysis
4.1. Heterogenous Analysis

In additional heterogenous analysis, we examined if the importance of geographic
scope varies for firms with different fundamentals. We conjecture that the moderating
effect of geographic scope could hinge on how strong the firms were before the pandemic.
On the one hand, firms with strong fundamentals going into the pandemic might suffer
less from the COVID-19 crisis, and hence the role of geographic scope in mitigating the
adverse impact of COVID-19 could be limited. On the other hand, firms with weak
fundamentals pertain particularly to ongoing concern and business failure during the
pandemic (Li et al. 2020). This could undermine the incremental importance of geographic
scope in saving firms that are already deeply troubled.

To test our conjectures, we ran subsample regressions by partitioning our sample
firms into two groups based on the median of Geographic Scope. Moreover, we included
interactive terms of the COVID-19 variables with each of the firm fundamental variables
(i.e., Distance, Size, Leverage, Cash) in the regressions. If geographic scope matters more to
firms with stronger or weaker fundamentals, we expected differences in the coefficient
estimates between the regressions for the subsamples of high versus low geographic scope.
However, we offer no directional prediction as geographic scope can matter more or less
for firms with stronger or weaker fundamentals.
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Table 4 reports the estimation results with columns (1), (2), (3), and (4) for the groups
of high and low Geographic Scope. We find that the coefficients of the COVID-19 variables
remain negative and significant (at the 10% level) in all columns. We also find that firms
with higher leverage report lower returns during the COVID-19 period. The results are
statistically significant (at the 5% or 10% levels) and persist in all columns, irrespective of
the level of geographic scope. These findings imply that diversification does not serve as
an effective corporate strategy to mitigate the negative impact due to COVID-19 on firm
returns when firms are already highly leveraged.

Table 4. Heterogenous analysis of geographic scope and stock market returns during the COVID-19 pandemic.

Variables &y ) 3) @
Weekly Return Weekly Return Weekly Return Weekly Return
High Geographic Scope Low Geographic Scope
—0.330 * —0.303 *
COVID19 Case (—1.79) (~1.83)
. 0.005 —0.022
*
COVID19 Case*Distance (0.18) (~0.73)
. 0.012 * 0.015
*
COVID19 Case*Size (1.81) (1.22)
. —0.077 * —0.069 **
COVID19 Case*Leverage (—1.694) (—2.2915)
. 0.060 0.034
COVID19 Case*Cash (0.33) (0.45)
. —0.332* —0.303 *
COVID19 Active Case (—1.81) (—1.87)
. o 0.005 —0.022
COVID19 Active Case*Distance (0.19) (=0.72)
. o 0.012* 0.015
COVID19 Active Case*Size (1.82) (1.22)
) —0.068 * —0.069 **
*
COVID19 Active Case*Leverage (=1.90) (—2.16)
) . 0.059 0.035
COVID19 Active Case*Cash (0.32) (0.46)
Distance 0.000 —0.010 0.000 0.000
(—0.93) (—0.93) (0.94) (0.94)
Size 0.000 0.000 0.003 0.003
(0.06) (0.06) (0.87) (0.88)
Leverace 0.016 0.016 —0.022 —0.022
3 (0.60) (0.60) (—1.34) (—1.34)
Cash 0.020 0.020 0.021 0.021
(0.30) (0.30) (0.83) (0.83)
Intercent —0.004 —0.005 —0.073 —0.074
P (—0.08) (—0.09) (—0.84) (—0.85)
Property Type Fixed Effect Yes Yes Yes Yes
Adjusted R-squared 0.039 0.040 0.065 0.066
Observations 684 684 576 576

This table reports the results of regressing weekly stock returns and the interaction of firm characteristics and (1) the growth rate of
COVID-19 cases and (2) the growth rate of active COVID-19 cases, controlling for firm fundamentals. Columns (1) and (2) report the
results of the subsample of firms with high Geographic Scope, and columns (3) and (4) report the results of the subsample of firms with low
Geographic Scope. The key independent variables of interest are all the interaction terms. t-values are reported in the parentheses below
the estimated coefficients. ** and * denote that the coefficients are statistically significant at the 5% and 10% levels, respectively. Variable
definitions are provided in Appendix A.
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The interaction terms of the COVID-19 variables and Size, on the other hand, are
significantly positive for firms with high, but not those with low, Geographic Scope. These
findings are interesting, as they imply that larger firms do not report better performance
during the COVID-19 period unless they have adopted a corporate strategy of increased
geographic scope by diversifying their asset allocations. While smaller firms might have
greater difficulties in pursuing a geographically diversified portfolio, our findings indicate
that larger firms that recognize the importance of diversification are viewed favorably
by investors.

4.2. Robustness Analysis

We conducted two robustness tests, as reported in this section, to corroborate our
main findings. First, our findings could be sensitive to the choice of our benchmark period.
In our research design, we used the two-month period before the discovery of the first
COVID-19 case in China as our benchmark period. We supplemented our main analysis
with an alternative benchmark period based on the two-month period from April to May
in 2020, after the full lifting of lockdown measures in Wuhan at the beginning of April. In
columns (1) and (2) of Table 5, we report the estimation results of specifications (3) and (4),
respectively, with this alternative sample. While we continue to observe the significant
negative impact of COVID-19 (at the 1% level), we show a stronger mitigating effect of
Geographic Scope (at the 5% level) than in the main analysis with the coefficients of the
interaction terms representing 18.46% of the main effects.

Next, we examined firm abnormal returns, instead of dividend-adjusted firm returns,
to account for the risk-adjusted performance of sample firms. We calculated abnormal
returns, Abnormal Return, as the weekly stock return of a firm minus its beta times value-
weighted market index returns from the market model (e.g., Lins et al. 2017), and we ran
specifications (3) and (4) with abnormal returns as our dependent variable. Estimation
results reported in columns (3) and (4) of Table 5 continue to show the mitigating impact of
Geographic Scope on the COVID-19 variables.

Table 5. Robustness analysis of geographic scope and stock market returns during the COVID-19 pandemic.

(YY) (2 3) ()]

Variables Weekly Return Weekly Return Abnormal Return Abnormal Return
_ *%k _ *H%
covIDI9 Case o~ 0o
* *
COVID19 Case* Geographic Scope (21051;) (21022)
. —0.065 *** —0.049 ***
COVID 19 Active Case (—4.71) (—5.18)
* *
COVID Active Case* Geographic Scope (zloflé) (2108481)
Geoeraphic Scope —0.004 —0.004 0.001 0.001
3rap P (—0.90) (—0.91) (0.29) (0.28)
Distance 0.000 0.000 0.000 0.000
(—0.09) (—0.10) (0.07) (0.07)
Size 0.002 0.002 0.001 0.001
(0.52) (1.49) (0.65) (0.65)
Leverace —0.012* —0.012* —0.019 ** —0.019 *
3 (—1.74) (—1.73) (—1.98) (—1.84)
Cash 0.011 0.011 0.023 * 0.023 *
(1.36) (1.38) (1.71) (1.72)
—0.022 —0.023 —0.019 —0.019
Intercept

(—0.32) (—0.33) (—0.46) (—0.46)
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Table 5. Cont.
Variables M @ 3) @
Weekly Return Weekly Return Abnormal Return Abnormal Return
Property Type Fixed Effect Yes Yes Yes Yes
Adjusted R-squared 0.051 0.052 0.054 0.054
Observations 1260 1260 1260 1260

This table reports the results of regressing weekly stock returns and the interaction of the geographic scope of property allocation of real
estate firms and (1) the growth rate of COVID-19 cases and (2) the growth rate of active COVID-19 cases, controlling for firm fundamentals.
Columns (1) and (2) consider the recovery period (April to May 2020) as the benchmark period, and columns (3) and (4) use the abnormal
returns derived from the market model as the dependent variable. The key independent variables of interest are the interaction terms
COVID19 Case*Geographic Scope and COVID19 Active Case*Geographic Scope. t-values are reported in the parentheses below the estimated
coefficients. ***, **, and * denote that the coefficients are statistically significant at the 1%, 5%, and 10% levels, respectively. Variable
definitions are provided in Appendix A.

5. Concluding Remarks

In this paper, we show the importance of geographic scope and diversification in
mitigating the adverse impact of the COVID-19 pandemic for a sample of real estate firms
in China. We focus on the Chinese setting, as the lockdown and subsequent lifting of the
lockdown of Hubei province and the city of Wuhan provide us with a reliable identification
of the period during which the country was most affected by the COVID-19 pandemic.
Focusing on real estate firms also provides us with a straightforward methodology to
measure their level of geographic scope as these firms are relatively transparent in their
corporate diversification strategy. Utilizing hand-collected data on property locations of
Chinese real estate firms, we show that, despite the COVID-19 pandemic exerting a signifi-
cantly negative impact on real estate firm returns, geographic scope mitigates this negative
impact during the pandemic. The findings imply that geographical diversification is useful
in lessening the adverse impact brought upon by the current health crisis. Moreover, we
show that firm size has a significant bearing on moderating the impact of COVID-19 but
only when these larger firms also adopt a geographically diversified corporate strategy.

Overall, our findings quantify the impact of the COVID-19 pandemic in the Chinese
real estate market and highlight the role of geographic scope and diversification at times of
crises. While the COVID-19 pandemic has undoubtedly created an unprecedented crisis
to the world and for the global stock markets, it is important to understand what factors
could have made firms more resilient to such a crisis. Our study provides novel evidence of
the benefit of geographic diversification during the COVID-19 health crisis, which should
also give valuable insights into firms for weathering future crises.
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Appendix A

Table Al. Variable definitions.

Variables Definitions

The weekly stock return of a firm calculated by dividend-adjusted closing prices on the last trading day

Weekly Return of 2 week.

Abnormal Return The weekly stock return of a firm minus its beta times value-weighted market returns.

The weekly growth rate of confirmed COVID-19 cases in China, which is measured as
COVID19 Case COVID19 Case; = In(1 + Cumulative Casesy) — In(1+ Cumulative Cases;_1)
where Cumulative Case is the cumulative number of confirmed cases as of Friday at the end of each week.

The weekly growth rate of active COVID-19 cases in China, which is measured by
COVID19 Active Case ~ COVID19 Active Case; = In(1+ Active Cases;) — In(1 + Active Cases;_1)
where Active Case is equal to Cumulative Case minus recoveries and death.

Geographic Scope The natural logarithm of the number of cities where a real estate firm has operations in 2019.
. The natural logarithm of the distance between corporate headquarters location and the centroid
Distance
of Wuhan.
Size Firm size measured by the natural logarithm of total assets in 2019.
Leverage Total liabilities divided by total assets in 2019.
Cash The ratio of cash and cash equivalents to total assets in 2019.
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