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Abstract

In recent years, the network freight platform has developed rapidly under the
background of " Internet +. " Using Internet information technology to transform and
promote the transformation of traditional logistics industry has become an important
development direction of modern supply chain management. As a new type of bilateral
platform, the network freight platform has obvious characteristics of bilateral market.
Therefore, this paper expounds the theoretical basis of bilateral market from the
perspective of definition, characteristics and platform classification of bilateral market.
Then it introduces the current research and pricing strategy of the network freight
platform. In the research method, the application of Hotelling model in competitive
pricing strategy is introduced. Finally, based on the literature review, the future
research is briefly prospected.
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1. Introduction

The network freight platform derived from logistics enterprises is a typical representative of
the two-sided market. The new format of the network freight platform has accelerated its
growth and has become a new support for building a modern circulation system under the new
development pattern. Governments at all levels attach great importance to the development of
new forms of online freight transport, and vigorously promote the development of platform
economy, digital economy and smart economy[1]. The rapid development of the network
freight platform is improving the comprehensive benefits of the logistics industry and
promoting the transformation and upgrading of China's traditional logistics industry to the
direction of intelligence, platform and service.

Before the rise of online freight platforms, logistics companies relied on contracts to form
standardized logistics solutions, but business and technical issues such as process supervision,
information sharing, and logistics transparency were difficult to solve[2]. The emergence of
emerging technologies has strengthened the data connection of the logistics industry chain. The
network freight platform provides solutions to the pain points and difficulties of logistics
business from the perspective of information technology and data-driven. Under the mode of
rapid development of network freight platform, opportunities and challenges coexist, and the
improvement of quality and efficiency of platform enterprises and the supervision and
exploration implemented by the government are in parallel. Based on this, this paper expounds
the related research in the field of network freight platform based on the two-sided market
theory, and finally makes a brief prospect for the future research direction.
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2. Theoretical Basis of Two-sided Market

2.1. Definition of Two-sided Market

The two-sided market theory originated from Baxer's research on bank card organization. It
has gradually expanded to various industrial fields and has a strong explanatory power for the
development of platform economy in the Internet era. The academia has not yet given a very
clear and unified definition of the two-sided market, but there are two explanations in general:
one is the " non-neutral price structure " of economists Rochet and Tirole, which emphasizes
the pricing of users on both sides of a given platform. If the volume on the platform only
depends on the overall price level and is not sensitive to changes in the price structure, it is a
unilateral market; if the total price level is constant, the trading volume on the platform changes
with the change of price structure, which is the bilateral market[3]. Second, Armstrong's "
cross-network externalities, " that is, the net utility of one side of the user in the two-sided
market increases with the growth of the size of the other side of the user[4].

2.2. Typical Characteristics of Two-sided Markets

(1) Bilateral user demand complementarity

The demand complementarity between two-sided users is determined by the bilateral nature
of the two-sided platform[5], The function of the two-sided platform is to provide transaction
matching services for two-sided users. The products or services provided by users on one side
of the two-sided market can directly meet the needs of users on the other side. They are
interdependent and dependent. If either side of the user has no demand for the products or
services provided by the platform, then even if they both exist on the platform, the value of the
platform's products or services does not exist[6].

(2) Cross-network externality

Cross-network externalities reflect the relationship between the utility of users added to a
network and the size of existing users in the network. The cross-network externality in the two-
sided market means that when other conditions remain unchanged, the increase in the number
of users on one side of the platform will affect the utility of users on the other side.

(3) Price structure is not neutral.

Cross-network externalities lead to the problem of price structure in two-sided markets. The
non-neutrality of the price structure means that the change in the pricing of one user by the
two-sided platform will affect the size of the other user, and the price set by the platform does
not fully reflect its marginal cost[7]. In practice, most platforms will set different prices for
users on both sides, that is, asymmetric pricing, set a low price for users on the side with weak
cross-network externalities, and set a higher price for users with strong cross-network
externalities, thereby increasing the total number of users attracted by the platform.

(4) Diversity of user attribution

Single attribution means that users only register transactions on one platform ; multi-homing
means that users register transactions on multiple platforms at the same time. The attribution
behavior of users in a two-sided market can be divided into three types[8]:

1) Single-homing: the user group only registers transactions on one platform;

2) Multi-homing: user groups register transactions on a competitive platform at the same time;
3) Partial multi-homing: some users in the user group choose single-homing, while others
choose multi-homing.

If there is only one monopoly two-sided platform in the market, users on both sides of the
platform only have to join or not to join these two choices, and the user behavior that chooses
to join the monopoly two-sided platform is single-homing; if there are other competing two-
sided platforms in the market, users on both sides can choose to join any platform or even join
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multiple platforms at the same time according to their own preferences or utilities. At this time,
the user’s behavior is multi-homing; for a competitive platform, if there are both multi-homing
users and users who belong to the platform alone, the user behavior of the platform belongs to
partial multi-homing[9]. Poolsombat and Vernasca first proposed the concept of " partial multi-
homing " of users, and the results show that : compared with the user’s single-homing, the
user’s partial multi-homing behavior promotes the platform to increase pricing[10].

3. Research Summary of Network Freight Platform

3.1. Research on the Field of Network Freight

Some foreign scholars have mainly carried out some research on the new organization form of
network freight transportation in road freight transportation to reduce costs and increase
efficiency. Brown analyzed the current state of U.S. transportation, arguing that truck brokers
help shippers find the right carrier more quickly at a lower price, and that government
deregulation of trucking can improve transportation efficiency and competitiveness[11]. Wang
et al. constructed a crowdsourcing logistics distribution optimization model to study how to
reduce transportation costs, and substituted it into actual data to verify its model[12]. Kafle et
al. proposed a crowdsourcing logistics system for urban parcel transit and distribution that can
effectively reduce transportation costs[13]. Lindsey et al. believed that third-party brokers who
assume transportation responsibilities in the freight market can effectively integrate the
resources of the freight market[14]. Zhao et al. think that the car-free transportation mode and
the " car-free transportation platform are new things that combine modern Internet technology
with traditional logistics, which can effectively match the vehicle and cargo resources, and
analyze the problems of car-free transportation[15].

There are also some scholars who mainly study the optimization of capacity resources of car-
free carriers. Chang Lianyu et al. studied ways to reduce the operating costs of non-vehicle
carriers and optimize their capacity resources, and constructed an optimization model for the
organization of non-vehicle carrier capacity resources[16]. On the basis of expounding the
development status and business characteristics of car-free transportation, Li Shu analyzed the
conditions of railway integrated development of car-free transportation from three aspects:
development demand, development conditions and congenital advantages, and put forward the
optimization countermeasures of railway integrated car-free transportation organization[17].
Wang Xiaowen believes that the capacity scheduling problem is the core problem in the
development process of the non-truck operating platform, so he established a dynamic
scheduling optimization model for the non-truck operating platform[18]. Li Lin designed the

overall scheme of multimodal transport scheduling with non-vehicle carriers as the main
body[19].

3.2. Research on the Pricing Strategy of Network Freight Platform

A few foreign scholars have studied the pricing problem of the network freight platform.
Scholars use game theory knowledge to build a pricing model to analyze the optimal pricing
strategy of the platform. Based on the two-sided market theory and network externalities, Chen
analyzes the optimal market structure and pricing strategy of the regional logistics information
platform from a dynamic perspective, and establishes a pricing model for the two stages of user
aggregation and stable operation. Finally, it is concluded that the pricing decision of the regional
network freight platform is mainly affected by platform services, network externalities and the
scale of users on both sides[20]. Ji believes that the charging and pricing mechanism of most
online freight platforms in China is not perfect. The pricing model is constructed by using game
theory to calculate the reverse regression of three rounds of bargaining for the customized
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service pricing of logistics software, which provides management enlightenment for the service
pricing decision of logistics information platform[21].

Only a few domestic scholars have studied the pricing strategy of online freight platform. Dai
Yong constructed the pricing strategy model of the fourth party logistics platform under the
two market structures of monopoly and competition. He believes that network externalities,
service differentiation and user demand elasticity are the main factors affecting the pricing of
the fourth party logistics platform[22]. Xing Daning et al. first analyzed the optimal price
strategy of monopoly network freight platform under unilateral pricing and bilateral pricing
respectively, and made a comparison and sensitivity analysis of different price influencing
factors. Then the model is extended to the competitive network freight platform. The pricing
model of the competitive network freight platform only considers the case of charging
registration fees, and assumes that the owner and the owner can only join one platform ( i.e.,
complete single ownership ). He concluded that the network externalities of shippers and car
owners have a greater impact on the pricing decisions of online freight platforms. Due to the
current situation that demand is greater than supply in China 's road freight market, the
platform should focus on the owner 's side[23]. Based on the theory of information asymmetry,
Nie Fuhai et al. constructed a price game model between the network freight platform and the
truck owner, studied the service pricing strategy of the network freight platform, and further
analyzed the influence of the parameters such as the latest delivery time of goods and the
quantity of goods on the expected profit of the non-vehicle carrier platform[24]. Wang Zhihong
constructed the pricing model of the freight sharing platform, focusing on the analysis of the
pricing mechanism of the freight sharing platform under the membership fee and the two-part
charging mode. The results show that the supply and demand matching level of the freight
sharing platform, the remuneration paid by the shipper and the network externality intensity
of the actual carrier jointly determine the service price of the platform, and the ownership
behavior of the shipper and the actual carrier is mainly affected by the level of platform
differentiation[25]. Zhou Yongwu et al. established a mathematical model to study the optimal
pricing decisions of freight service sharing platforms under transaction system and
membership system respectively, and analyzed the impact of network externalities on pricing
strategies. The study found that the optimal price under the membership system is less than
the optimal service price under the trading system, and the network externality affects the
platform pricing by affecting the number of supply and demand[26].

4. Application of Hotelling Model in Competitive Pricing Strategy

Under the competitive market structure, scholars mainly consider the platform competition
pricing of platform market behavior and user characteristics. The pricing model mainly draws
on the traditional Hotelling model. The main considerations are platform exclusive behavior,
platform product or service differentiation level, user attribution behavior, user transfer cost,
etc.

Several foreign scholars’ research on the pricing of competitive bilateral platforms is
groundbreaking and representative. Calliaud and Jullien constructed a price model under the
two-step tariff model, focusing on the impact of platform exclusivity on platform pricing. They
believe that more rational dominant platforms often do not take exclusivity measures[27].
Armstrong and Wright proved that in the registration fee model, the level of platform
differentiation has a great impact on the price, and the increase in the level of differentiation
enables the platform to implement higher price markups[28].

Some scholars have focused on the impact of factors from the perspective of bilateral platforms
on the pricing of competitive platforms, such as the degree of platform informatization, the level
of matching technology, and the degree of platform differentiation. Wu Siqi takes indirect
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network externalities, platform matching technology, and the degree of differentiation between
platforms as variables, and improves the Hotelling model. The conclusion is that the level of
platform matching technology is positively correlated with user access fees and negatively
correlated with developer revenue sharing. Indirect network externalities and attribution
characteristics determine the impact of platform differentiation level on price[29]-[30].
Different from the past, she also uses case studies to verify model inferences, making the
research conclusions clearer, more specific and more convincing. Liu Weiqi and Zhang Su
considered the influence of network externalities on the choice of platform merger mode, and
obtained the equilibrium price, market share and profit of bilateral platforms under different
merger structures[31]. Based on the premise that manufacturers provide users with basic
products, Zhang Qianfan et al. constructed a duopoly competition model. They mainly discussed
the influence of users value-added utility, platform differentiation level and inter-group
network externalities on the number of platform users, price and platform profit when Internet
bilateral platforms provide value-added services to users on both sides[32]. Wang Ya considers
the homogeneous platform competition and heterogeneous platform competition under the
competitive market structure. In addition, a two-stage dynamic model is established under the
market structure of homogeneous platform competition, and the relationship between the
network externality intensity and the profit of the two platforms under different pricing
strategies is considered[33].

Other scholars mainly consider the influencing factors of competitive platform pricing from the
perspective of bilateral users. Zhu Honggiao et al. take the customer choice theory as the
theoretical basis of the research, and construct a product price model with vertical
differentiation characteristics. In the process of model derivation, they discuss how the
different quality products provided by the competitive platform to users will affect the price,
profit and market share of the competitive platform[34]. Luke et al. studied the pricing problem
of the platform under the two attribution characteristics of single-homing and single-homing
of drivers and multi-homing of users in the duopoly competition[35]. Gui Yunmiao et al.
constructed an oligopoly competitive platform game decision-making model based on Hotelling,
and discussed the pricing of online freight platform from four different user ownership
perspectives[36].

5. Theoretical Review

Through the combing of previous literature, it can be found that there are few studies on the
pricing strategy of online freight platforms at home and abroad, and the research on online
freight platforms at home and abroad focuses more on theoretical concept research, mainly on
the integration of online freight platforms. The contribution of resources, improving logistics
efficiency, and promoting logistics cost reduction and efficiency. With the rapid development of
the network freight platform, some domestic scholars have carried out more in-depth empirical
research and quantitative analysis, but mainly focus on the partner selection of the network
freight platform, the establishment of the risk early warning mechanism, the optimization of
the capacity scheduling, etc. There are few research fields on the pricing strategy of the network
freight platform. As a typical two-sided platform, the network freight platform can learn from
the more mature research in the field of two-sided market pricing to study the price strategy in
the field of network freight, but it must be analyzed in combination with the current situation
of the network freight industry.
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