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Abstract—In some market segments of e-commerce industry, a duopoly competition sit-
uation of platform-based e-commerce enterprises has been formed. Based on the theory of
platform economy, this paper analyzes the bilateral characteristics of e-commerce market,
and defines the composition of market members and market structure. Secondly, a duopoly
e-commerce enterprise competition model is built by combining Hotelling model, and em-
pirical analysis is made by collecting relevant data of B2C online retail market in China.
Finally, based on the results of mathematical empirical analysis, the conclusion is summa-
rized and the corresponding management enlightenment is given.
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1. Research background

In the era of digital economy, High market concentration in the e-commerce industry is natural
and effective [1]. The platform transformation of e-commerce industry is an important trend [2].
The rise of dominant e-commerce platforms and accompanying alleged abusive practices may
impair competition and cause harm to on-line consumers [3]. E-commerce enterprises have cre-
ated new development space for themselves by using platforms to connect upstream and down-
stream of the industrial chain and gather production factors. With the development of platform-
based e-commerce model, the platform economy has become the focus of attention of all parties.
At present, platform-based e-commerce enterprises show diversified development trends, and
the e-commerce platform gradually evolves from a single bilateral market to a cross-platform
multilateral market [4], which means that platform-based e-commerce enterprises use the plat-
form to break through the original market for cross-border operations.

With the rapid development and cross-border operation of platform-based e-commerce enter-
prises, e-commerce platforms operated by different enterprises will inevitably collide in a cer-
tain market segment, resulting in fierce competition for market share. The result of competition
is that at most two platforms can win and occupy the vast majority of the market (each platform
occupies more than 30% of the market share, and all platforms occupy more than 80% of the
market share cumulatively), forming a duopoly. Based on this, this paper analyzes the charac-
teristics of the two-sided e-commerce market and constructs a duopoly e-commerce enterprise
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competition model, and explores what strategies the platform-based e-commerce enterprise
should adopt to maintain its competitive advantage and cope with the challenge brought by
another opponent when the platform-based e-commerce enterprise forms duopoly. At the same
time, this paper collects the market data of B2C online retail market in China in recent years,
applies it to the established model, and makes an empirical analysis to ensure that the conclu-
sions obtained have strong practical significance.

2. Competition model of duopoly e-commerce enterprises based on
Hotelling model

As the bilateral market is one of the most important core features of platform economy, the e-
commerce platform itself is the most typical bilateral market. Therefore, by combining the the-
ory of platform economy, analyzing the market members and market structure in the bilateral
market of e-commerce, it will help to build a more scientific competition model of duopoly e-
commerce.

2.1  Analysis of members of electronic bilateral market

E-commerce bilateral market is a transactional bilateral market, including consumers, producers
and platform-based e-commerce enterprises. There are observable transactions between con-
sumers and producers. Platform-based e-commerce enterprises play an intermediary role in the
transaction process and may collect registration fees from consumers or producers.

As platform-based e-commerce enterprises break through the original field and start cross-bor-
der operations, consumers in the bilateral market of e-commerce show multi-attribution charac-
teristics, that is, consumers can join two or more platforms of the same type at the same time.
On the one hand, the multi-attribute feature of users can promote the continuous innovation of
e-commerce platform [5], on the other hand, it also intensifies the competition of platform-based
e-commerce enterprises. The relationship among market members in e-commerce bilateral mar-
ket is shown in Figure 1.
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Figure 1. Membership relationship of bilateral market of e-commerce



As shown in Figure 1, in recent years, many governments have regarded the monopoly trading
strategy as an uncompetitive means and prohibited platform-based e-commerce enterprises from
implementing the monopoly trading strategy. Based on this, in the bilateral market of e-com-
merce, producers have the same multi-attribution characteristics as consumers, and producers
can choose to settle in any platform according to their own wishes and strategies. Therefore, on
the whole, the products and services on several e-commerce platforms in the bilateral e-com-
merce market can be regarded as being provided by a production cluster with multi-attribution
characteristics. For consumers, although consumers generally have multiple attribution charac-
teristics (such as Consumer 1 and Consumer 2), due to the network marketing strategy imple-
mented by platform-based enterprises, some consumers (Consumer 3) become loyal users of a
certain platform, resulting in inconsistent attribution behavior.

2.2 Analysis on the structure of e-commerce bilateral market

In the bilateral market of e-commerce, besides the e-commerce platform, the logistics service
platform and payment platform are also an indispensable part to complete the transaction. The
service platform and payment platform, like the e-commerce platform, also have obvious bilat-
eral effects, connecting producers on one side and consumers on the other, thus realizing the
closed loop of transactions. Based on this, the bilateral market structure of e-commerce is shown
in Figure 2.
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Figure 2. Electronic commerce bilateral market structure

As shown in Figure 2, the e-commerce platform, logistics platform and payment platform in the
bilateral e-commerce market jointly support the completion of a transaction and realize the op-
eration of logistics, business flow, capital flow and information flow in the market. In the tradi-
tional e-commerce market, e-commerce enterprises usually only focus on operating self-built e-
commerce platforms, and then establish cooperation with other logistics enterprises and finan-
cial enterprises to ensure the integrity of services. However, with the platform economy gradu-
ally becoming the focus of attention in the industry, e-commerce enterprises begin to make plat-
form transformation, expand cross-border businesses such as logistics and payment, and build
their own logistics platform and payment platform to strengthen the network effect of enterprises
and the control of industrial chain. In the bilateral e-commerce market, multiple platforms co-
ordinate and overlap with each other, and the value spillovers caused by consumers will be
transmitted among multiple platforms and market members, forming cross-network externali-
ties together. The number of consumers will affect whether producers choose to join the



platform, and the number of producers will also affect consumers' choice whether to obtain
goods or services in this platform.

2.3 Competition model of duopoly e-commerce enterprises

Through the analysis of the market members and market structure of the bilateral market of e-
commerce, we have clearly demonstrated the relationship between the platforms and the market
members in the market.

When a platform-based e-commerce enterprise has an e-commerce platform, a logistics service
platform and a payment platform at the same time, it will rely on cross-network externalities,
occupy a huge market advantage and form a monopoly. The monopoly's platform is maintained
because of the expected utility of consumers [6]. With the rapid development of information
technology, the competition among platform-based e-commerce companies is fierce, and the
monopoly position is easy to change. Hotelling model is one of the core methods used in indus-
trial organization theory to analyze the differential competition between platforms. The compe-
tition model of duopoly e-commerce enterprises based on Hotelling model is shown in Figure
3.
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Figure 3. Competition model of duopoly e-commerce enterprises

As shown in Figure 3, suppose AB represents a certain market segment in e-commerce, and O
is the center of the market. After a certain period of competition in the market, two platform-
based e-commerce companies, which mainly operate Platform 1 and Platform 2, occupy most
of the market share, forming a duopoly. [, represents the market share controlled by Platform1,
and x; represents the loyal consumers owned by Platform 1; [, represents the market share con-
trolled by Platform 2, and x, represents the loyal consumers owned by Platform 2. x,, represents
the existing stock consumers with multi-ownership characteristics in the market, and it is also
the core competition target of two platform-based e-commerce companies in the market. The
symbolic assumptions of model-related variables in this paper are shown in Table 1.

Table 1 Variable hypothesis

Variable Explain
ng Number of consumers on both sides of the platform
ng Number of producers on both sides of the platform
Ug Consumer utility on both sides of the platform
U Utility of producers on both sides of platform
a Network externalities of consumers




Network externality of consumer’s subordinate platform

Network externalities of producers

Network externalities on producer's subordinate platform

Basic utility for platform producers

Basic utility of platform to consumers

Registration fees charged to platform producers

Indicates the degree of platform service differentiation.

Average consumption times of consumers

Pc

Average price of consumers shopping from the platform

fe

Construction cost of platform access consumers

fs

Maintenance cost to platform producers

Advertising revenue from platform operation

Ry

Other income from platform operation

Ry

Logistics revenue from platform operation

fi

Average cost of logistics service providers per order

Average logistics price per order

Ta

Platform advertising revenue sharing ratio

To

Platform operating income rate of return

3. Empirical Research on B2C Online Retail Market in China

This paper mainly takes B2C online retail market in China as the observation object to study the
competition strategy of duopoly e-commerce. As the earliest e-commerce market in China, B2C
e-commerce market shows great vitality with flexible trading means, fast logistics and distribu-
tion, and low-cost and high-efficiency operation. 2019-2022Q3 China B2C online retail market

share is shown in Figure 4 (Data source: www.analysys.cn).
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Figure 4. 2019-2022Q3 B2C online retail market share in China

As shown in Figure 4, in the B2C online retail market in China, Tmall and JD.COM jointly
occupy more than 90% of the market share, forming an obvious duopoly. There are significant
differences between Tmall and JD.COM. Tmall is an open third-party platform, which is mainly
composed of goods sold by third-party brands. It basically has no trading activities, and its rev-
enue sources mainly include advertising revenue, merchant registration fees and technical ser-
vice fees. JD.COM is a self-operated platform, which mainly sells self-operated goods in
JD.COM, and has a supporting logistics system. The income sources mainly include self-oper-
ated goods income, express logistics service income and advertising income. Based on the above
model, it is assumed that Tmall is platform 1 and JD.COM is platform 2, which are distinguished
by the upper right corner mark in the specific equation. Then the utility of customers and mer-
chants of Tmall is calculated as shown in Equations (1)-(2); The utility of customers and mer-
chants of JD.COM is shown in Equations (3)-(4), where § = 0or 1.

ug =ng x (a+d) — (p¢ + 5pi)t. (D
ug =nix (B+B)-ni (2)

u; = v +ng x (a+d) - (p¢ + 6pd)t. 3)
uz =nZx (B+p)-p? (4)

The advertising revenue R,, other revenue R, and logistics revenue R; obtained from the oper-
ation of Tmall and JD.COM platforms are specifically shown in Equations (5)-(7), where § =
Qor1l.

Ra = ranctcpc (5)
Ry = ronctep. (6)
Ry =énctc(py — f1) + (1 = 8)ns(py — f1) (7

To sum up, because there is a positive correlation between utility and the number of users, the
number of producers and the number of consumers are replaced by corresponding utility.



Considering that the Hotelling model is balanced, it is concluded that the profit of Tmall plat-
form is shown in Equation (8) and that of JD.COM platform is shown in Equation (9).
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Based on equation (8) and equation (9), the profit of Tmall platform and JD.COM platform is

shown in equation (10):

y1 _ titty—(at+a+B+pB)+rg+2t,mg
== - - (10)
t1+t,—(a+a+p+p)+2t,7m,

Y2

The following conclusions can be analyzed through equation (10):



1) If t4 and t, are increased, the profit of the platform will be further increased, indicating that
the degree of service differentiation of the platform can significantly affect the revenue;

2) If a new profit model is introduced while keeping the externality of the cross-network un-
changed, the profit of the platform will be greatly increased;

3) If the externality of cross-network changes, the greater the externality of cross-network, the
higher the platform yield will be.

Based on the theory of platform economy and Hotelling model in industrial organization theory,
this paper studies the competitive strategy of duopoly e-commerce enterprises in e-commerce
industry, and selects B2C online retail market in China for empirical analysis. Through the com-
petition model of duopoly e-commerce enterprises, it is concluded that service differentiation,
cross-network externalities and profit model are the influencing factors that platform e-com-
merce enterprises need to pay special attention to under the duopoly competition pattern.

4. Conclusions and management implications

Based on the theory of platform economy and Hotelling model in industrial organization theory,
this paper studies the competitive strategy of duopoly e-commerce enterprises in e-commerce
industry, and selects B2C online retail market in China for empirical analysis. Through the com-
petition model of duopoly e-commerce enterprises, it is concluded that service differentiation,
cross-network externalities and profit model are the influencing factors that platform e-com-
merce enterprises need to pay special attention to under the duopoly competition pattern.

At the same time, combined with the mathematical empirical analysis based on B2C online
retail market in China, it can be concluded that under the premise of duopoly, for an open plat-
form similar to Tmall, more attention should be paid to the influence of cross-network external-
ities on the platform’s profit margins, and the network externalities can be enhanced by enhanc-
ing the matching rate of users of the platform, so as to realize the transformation of multi-homed
consumers with the help of network externalities and ensure the core competitiveness of the
platform. For self-operated platforms like JD.COM, we should pay more attention to the service
quality of the platform and the quality of the goods sold, so as to further improve our own brand
advantages, thus enabling the platform to maintain a high profit margin. However, if we want
to further expand the profit margin, we need to implement full coverage of commodity business
categories, re-integrate and optimize our own supply chain capabilities, control operating costs,
increase profit channels, and then enrich the profit model and improve the core competitiveness
of the platform.
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