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Abstract: Hong Kong (China) government has introduced lots of policies to support the
growth of cross-border e-commerce in these years. Cross-border e-commerce promotes the
efficient use of multilateral resources and generate multiple advantages which contribute to
the growth of Hong Kong (China) economy. However, the effect of cross-border e-
commerce growth on the local retailing industries remains under-explored. To address this
gap, this paper studies the impact of cross-border e-commerce on local retailing industries
in Hong Kong (China), especially on store-based retailing. In addition, this paper also
investigates the impact of covid-19 pandemic on the retailing market. Firstly, our result
shows that the cross-border e-commerce has a negative effect on total retailing, however, it
hasn't actually turned into a barrier to the growth of the entire retailing industry.
Additionally, cross-border e-commerce has brought benefits during the covid-19 pandemic,
which helped cushion the blow to the total retailing market. Secondly our study reveals that
the cross-border e-commerce negatively affected the store-based retailing, but some
subcategories such as Grocery retailers were not negatively influenced due to uniqueness of
grocery products.

1. Introduction

Cross-border e-commerce refers to business transactions between consumers and suppliers in
different countries through electronic trading platforms, using cross-border logistics for products
delivery [1]. With the development and popularization of the Internet, Hong Kong (China) has seen
a rapid growth in cross-border e-commerce in the past 10 years. The proportion of cross-border e-
commerce in total retail volume has increased over the years in Hong Kong (China), from less than
0.3% in 2011 to 4.3% in 2022. Local retail market may be hit, since the booming of cross-border e-
commerce has affected the consumer behavior. However, the existing literature has not empirically
verified the effect of cross-border e-commerce on the retailing market. Therefore, further empirical
research is warranted to discover what kind of impact it brings to local retail industries.

Covid-19 pandemic has spread wildly in Hong Kong (China), which also influenced the local
economy. Thus it is crucial to explore how the pandemic impacts cross-border e-commerce and
Hong Kong (China)’s retailing market. Moreover, this paper also provides suggestions for Hong
Kong (China) government.
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2. Literature Review

The cross-border e-commerce owns open and multidimensional trade mode, which promotes the
efficient use of multilateral resources and encourages the enterprises to enter the international
market [2]. There are many motivations for foreign enterprises to choose cross-border e-commerce
as their market entry mode, lower transaction cost with this mode is one of the key factors [3]. In
these years, many policies have introduced to support the development of cross-border e-commerce.
The supply chain management for cross-border e-commerce has also been improved over years to
provide higher security [4]. These positive factors have made cross-border e-commerce become a
new force of retailing industry.

There are many researchers studying cross-border e-commerce from the perspective of consumer
benefits. For example, Gomez-Herrera has mentioned in his study that consumers could get welfare
because of increased diversity of product supply and more price competition [5]. Dixon pointed out
that Internet-based cross-border e-commerce was unique in that it has given sellers the opportunity
to provide products of great value at a low price [6]. Similarly, Martens emphasized that the
increasing online trade competition caused online price reduction, which also led to downward
pressure on product prices of local supplies, both online and offline [7]. These studies have shown
that cross-border e-commerce has price advantages comparing to the traditional retail modes.

Moreover, some researchers also found that cross-border e-commerce as an online buying
method saved plenty of time and made it easier for consumers to compare products on the website
[8]. Those advantages of cross-border e-commerce have driven a large percentage of people from
offline to online. However, whether this transformation negatively affects local retail remains
uncertain and requires further research.

Pantano analyzed the challenges faced by retailers during the pandemic, the study also showed
that covid-19 has affected consumer behavior and led to online business [9]. In 2022, 73% online
shoppers of Hong Kong (China) shopped cross-border. [10] In this study we also talked about the
covid-19 impact on Hong Kong (China) retailing industry.

3. Analytic framework
3.1. Retailing structure of Hong Kong (China)

Figure 1 shows the structure of current retailing industries of Hong Kong (China). The total e-
commerce, including cross-border e-commerce and domestic e-commerce, here only refers to B2C
sales (business-to-consumer), and it excludes C2C (consumer-to-consumer) and B2B (business-to-
business). The e-commerce transaction obeys the following rules: if an order is initiated online,
even if it is ultimately paid for in-store, this order is still considered to be an e-commerce
transaction. There is no overlap between total e-commerce and store-based retailing.

Grocery Retailers
Store-Based Retailing { Non-Grocery Specialists

Mixed Retailers

Retailin J
Direct Selling

Homeshopping

Non-Store Retailing Vending
Cross border E-Commerce
Total E-commerce
Domestic E-Commerce

Figure 1: Retailing structure of Hong Kong (China) (Data source: Euromonitor).
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Figure 2 shows the cross-border e-commerce trend and it’s share in total e-commerce. We can
see that both domestic and cross-border e-commerce has continued to grow in the past years, but the
proportion of cross-border e-commerce has increased from 11.9% (2011) to 31.53% (2022). The
rapid growth of cross-border e-commerce could affect the retailing market. Thus, the following
research hypothesis was proposed: Hypothesis 1 (H1). The cross-border e-commerce has a negative
impact on Hong Kong (China) total retailing market.

Figure 3 shows the trend of store-based retailing and it’s share in total retailing of Hong Kong
(China). The proportion of store-based retailing has decreased from 96.92% (2011) to 85.73%
(2022), but it is obvious that store-based retailing still dominants the retailing market of Hong Kong
(China). The products through cross-border e-commerce own a cheaper price and even better
product quality than traditional retailing products, which may be a threat to local retailing industry
[11]. It is critical to investigate the impact of cross-border e-commerce on store-based retailing.
Therefore, we proposed the following hypothesis: Hypothesis 2 (H2). The cross-border e-commerce
has a negative impact on Hong Kong (China) store-based retailing.

Cross-border e-commerce share in total e-commerce Store-based retailing share in total retailing
from 2011 to 2022 from 2011 to 2022

Seurca Euromantor

(Data source: Euromonitor)

§ .
3 L]
Soure Euromonor

Figure 2 Retailing share (1) Figure 3 Retailing share (2).
3.2. The covid-19 impact on Hong Kong (China)’s retailing market

A multiplicative decomposition of total retail sales value was implemented from 2005 to 2022.
The method used for estimating components here is STL (Seasonal and Trend decomposition using
Loess) [12]. The residual component is what is left over when the seasonal and trend components
have been subtracted from the data. We use the residual component to do the anomaly detection.
Figure 4 is the residual plot with the upper and lower limit. The upper limit and lower limit are
defined as following: lower=resid_mu - 3*resid_dev; upper=resid_mu + 3*resid_dev. Resid_mu
represents the mean of the residual and resid_dev represents the standard deviation of residual. Any
time point which breaches the green bars either the upper limit or lower limit is classified as an
anomaly. Based on Figure 4 five anomalies can be observed: Feb 2015, Feb 2018, Feb 2020, Mar
2020, Mar 2022. Figure 5 shows the original total retail sales value with these five anomalies which
were marked red.

Figure 4: Residual plot.
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Figure 5: Total retail sales value trend of Hong Kong (China).
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Figure 6: Total Coronavirus Cases in China, Hong Kong (China) [13]

Three anomalies can be observed since 2020: Feb 2020, Mar 2020, Mar 2022. It is obvious that
there is a remarkable decline of the total retail value in Feb 2020, Mar 2020 and Mar 2022. Figure 6
shows the trend of total confirmed cases of Hong Kong (China) in logarithmic scale. The retailing
industry saw a significant decline in Feb and March 2020 but began to recover afterward. However,
it declined remarkably again in March 2022, throughout this period, the number of confirmed cases
peaked and reached a new high in Hong Kong (China). Zohal spotted out that due to the widespread
lockdown in the first quarter of 2020, China’s economy shrank and experienced the first quarter
GDP decline since 1992 [14]. In this period, e-commerce has grown relatively faster during the
epidemic where implemented containment methods were stringent [15], therefore we proposed the
following hypothesis: Hypothesis 3 (H3). During the pandemic, the cross-border e-commerce is a
positive rather than a negative influencing factor on total retailing market of Hong Kong (China).

4. Empirical analysis

The data in this study is from 2011 to 2022. In view of sample size and data availability, the data
was collected from two datasets. Data on total retail value, cross-border e-commerce, and store-
based retail value were collected from Euromonitor Database, while the data of GDP per capita
were sourced from the Census and Statistics Department of Hong Kong (China). In this study, the
introduction of time variable and interactive variable that consists of time and core explanatory
variable allows us to verify if parameter coefficients of the variables will change over time [16].

4.1. Impact of cross-border e-commerce on total retail value

4.1.1. Variable selection and model building

In order to test H1, we chose the total retail value (denoted as retail) of Hong Kong (China) as
the dependent variable, and cross-border e-commerce retail value (denoted as cross) as the core
explanatory variable. To control for macroeconomics trend, we also took GDP per capita (pgdp) as
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an independent variable. To reduce variability, we standardized these three variables by taking
logarithm. The basic model is formulated as follows:

logretail = Bo + B1logcross + Bzlogpgdp + € 1)

Since 2011 comes many good supports and policies toward e-commerce and retailing, which
may influence retailing sales, we added time relevant independent variables including time trend
(denoted as t, the variable equals to one if the observation was in 2011, equals to two if it was in
2012 and so on), interactive trend (denoted as t* logcross, used to test if the effect of cross-border e-
commerce on total retail value has changed significantly since 2011). Our final model is as follows:

logretail = o + Pilogcross + Bzlogpgdp + Pst + Pat * logcross + € (2

where o is a intercept, f1—P4 are coefficients, ¢ is a stochastic disturbance term.
4.1.2. Empirical results and discussions

We used least square regression to build model for this study. As shown in Model 1 of Table 1,
the coefficient of cross-border e-commerce is significant. When the cross-border e-commerce
increased 1%, total retail value would decrease by 0.29%. Therefore, H1 is supported.

Table 1: Regression results for total retail value

1) (2)
Inretail Inretail
Incross -0.290%** -0.533**
(0.083) (0.184)
Inpgdp 2.343*** 0.991
(0.677) (0.607)
t*Incross (88112;*
i 0.575**
(0.190)
cons -14.293 3.951
- (7.926) (7.642)
adj. R2 0.485 0.756

Note: Significance: * p< 0.1, ** p <0.05, *** p < 0.01

The results of Model 2 in Table 1 show that the coefficient of the interactive trend is -0.045,
which is small but significant. This indicates that the negative impact of cross-border e-commerce
on total retail value not only persists each year but also varies significantly year by year. The
coefficient of t is 0.575, positive and significant, indicating changes in the total retail value cannot
be fully explained by Incross and Inpgdp alone. The positive effect increases year by year, showing
a strong growth momentum of total retail value. The absolute value of the coefficient of Incross
(0.533) is lower than that of t in 2011 (0.575), which means that the total retail’s strong growth
momentum has sufficiently offset the negative impact of cross-border e-commerce. Therefore,
cross-border e-commerce has not really become an obstacle of the growth for total retail value.

4.2. Impact of cross-border e-commerce on store-based retailing

4.2.1. Variable selection and model building

To test the cross-border e-commerce’s impact on store-based retailing (H2), store-based retail
value (denoted as store) was chosen as the dependent variable. The regression is as follows:
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logstore = o + Pilogcross + Palogpgdp + € 3)
4.2.2. Empirical results and discussions

As shown in Model 1 of Table 2, the coefficient of cross-border e-commerce is significant.
When the cross-border e-commerce increased 1%, store-based retail value would decrease by
0.398%. From the results above, we can conclude that H2 is wholly fulfilled.

Table 2: Regression results for store-based retail value
1)

Instore
-0.398***
(0.096)
2.891%**
(0.781)
-20.416*
(9.146)
0.606

Incross

Inpgdp

_cons

adj.R2
Note: Significance: * p < 0.1, ** p < 0.05, *** p < 0.01

The store-based retailing consists of three subcategories: Grocery retailers, Non-Grocery
Specialists and Mixed retailers (as shown in Fig.1). In order to test whether the impacts of cross-
border e-commerce are different between these three subcategories, we build regression model
respectively, (4) for Grocery retailers, (5) for Non-Grocery Specialists and (6) for Mixed retailers:

loggrocery = Bo + PBilogcross + PBzlogpgdp + € 4)
lognongrocery = Po + Bilogcross + P2logpgdp + € (5)
logmix= Po + Pilogcross + P2logpgdp + ¢ (6)

According to the results shown in Table 3, the cross-border e-commerce has negative effect on
non-grocery specialists and mixed retailers (with coefficient -0.637 and -0.373 respectively), while
it has positive effect on grocery retailers (with coefficient 0.135).

Table 3: Regression results

1) 2 (©)
Ingrocery Innongrocery Inmix
Incross 0.135*** -0.637*** -0.373**
(0.021) (0.124) (0.123)
Inpgdp -0.290 4.331*** 3.005**
(0.174) (1.010) (1.009)
cons 13.987*** -37.131** -24.144*
- (2.043) (11.826) (11.812)
adj. R2 0.969 0.743 0.394

Note: Significance: * p < 0.1,

**p < 0.05, *** p < 0.01

4.3. The performance of cross-border e-commerce during covid-19 pandemic

4.3.1. Variable Selection and Model Building

To test H3, we selected the total retail value (monthly data from 2020 to 2022) as the dependent
variable and cross-border e-commerce value as the core explanatory variable. Given the lack of
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monthly data on cross-border e-commerce from 2020 to 2022, we used value of online retail sales
by selected type of retail outlet that was available as a measure of the cross-border e-commerce
value. (Data source: Census and Statistics Department of Hong Kong (China)). Moreover, during
the pandemic, a series of policies has been taken by Hong Kong (China) government to tackle
covid-19, thus we used stringency index (monthly data) from Oxford Covid-19 Government
Response Tracker as a control variable. The stringency index records the strictness of “lockdown
style” policies that primarily restrict people’s behavior. It is calculated using the following
indicators: school closing, workplace closing, cancel public events, restrictions on gathering size,
close public transport, stay at home requirements, restrictions on internal movement, restrictions on
international travel and public information campaigns [17]. The regression model is as follows:

logretail= Po + Pilogcross + Pastringency + € @)
4.3.2. Empirical results and discussions

According to the results of Table 4, the adjusted R-squared is 0.2110. Despite the relatively low
adjusted R-squared, the low p-values indicate a significant relationship between the independent
variables and the response variable. Specifically, the coefficient of cross-border e-commerce is
positive and significant, confirming its positive impact on total retail value during the pandemic.
Conversely, the coefficient of the stringency index is negative and significant, suggesting that
stricter containment measures have a greater negative effect on the total retail market.

Table 4: Regression results for total retail value during pandemic

1)
Inretail
0.253**
(0.100)
-0.004**
(0.001)
8.742***
(0.676)
adj. R2 0.211
Note: Significance: * p < 0.1, ** p < 0.05, *** p < 0.01

Incross

stringencyindex

_cons

5. Conclusions and Implications

Our empirical analysis shows a significant negative relationship between cross-border e-
commerce and total retail value. However, this negative impact has been offset by other factors,
preventing cross-border e-commerce from being a true obstacle to total retail growth. Moreover, a
positive relationship emerged during the pandemic, indicating that cross-border e-commerce helped
mitigate some negative effects of Covid-19 and supported the growth of total retail.

This study also reveals a significant negative relationship between cross-border e-commerce and
store-based retailing. Specifically, cross-border e-commerce negatively impacts non-grocery
specialists and mixed retailers but positively affects grocery retailers. This discrepancy is partly due
to the nature of grocery products. Grocery stores mainly sell fresh and packaged food products,
which are unsuitable for long-distance shipping. As a result, cross-border e-commerce rarely
involves food products, and its development does not threaten local grocery sales in Hong Kong
(China).

During the pandemic, Hong Kong (China) government should promote favorable policies for
cross-border e-commerce to mitigate the negative effects of covid-19 on total retailing industry. At
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the same time, we can't ignore the long-term negative impact of cross-border e-commerce on store-
based retailers, especially for non-grocery specialists and mixed retailers. Despite the growth of
cross-border e-commerce, store-based retailing will remain dominant in total retailing market for a
long time, therefore Hong Kong (China) government should take measures to support store-based
retailers, such as providing more business premises for store-based retailers and reducing the use-
cost.
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