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Abstract: Based on consumers’ different preferences for hassle costs, we study two platform operation
strategies: selected platforms and diversified platforms. Considering diverse charging systems of
merchants on the platform, a two-sided user utility function and profit function are established to
examine the influence of hassle costs, platform services and the strength of two-sided network effects
on the scale of platform users, and platforms’ profits and price. The results show that: (1) The selected
platform strategy adopting the transaction fee system is better than other strategies. (2) Under the
selected platform strategy, the scale of bilateral users and platform profits will decrease with the
increase in hassle costs, and increase with the strengthening of the bilateral network effects. However,
the proportion of equilibrium pricing for merchants will increase with the increase in consumer hassle
costs, and will decrease with the increase in the network effect on the consumer side. (3) The less
value-added services that selected platforms provide to consumers, the more value-added services
exist to merchants and the higher the equilibrium pricing is for merchants. However, as the network
effect on the side of merchants is increasing, the equilibrium pricing ratio of the platform to merchants
shows three trends However, the general trend is that the greater the network effect of the business
side, the lower the fee ratio and the higher the platform profit.

Keywords: hassle costs; charging model; platform operation strategy; network effect

1. Introduction

In the digital age, platforms are becoming more and more prevalent as they offer a
variety of integrated services to consumers, becoming the mainstream and direction of
resource allocation [1]. Traditional marketing believes that “more is better” and that a
variety of products will attract consumers and increase market share. However, research
in the field of consumer behavior has found that when the number of products rises to a
certain level, consumers experience a choice overload effect, delaying or even not making
a decision, and experiencing reduced satisfaction and increased regret [2]. However, the
occurrence of choice overload is related to consumer preferences, and there are generally
two different types of consumers, those who are willing to spend more time selecting goods
in search of lower prices when making transactions, and those who want to select the goods
they need in the shortest possible time. Hviid and Shaffer claim that consumers must spend
time on price searches, filling out forms, and shipping to meet the restrictions attached
to these minimum price matches; these are called hassle costs [3]. When the number of
merchants on a platform is high, consumers incur higher hassle costs when transacting
and may trigger a choice overload effect for consumers. Yanhong Sun [4] found that when
consumer sensitivity to the hassle cost is relatively high, offering web showrooms in the
duopoly market may increase the offline retailer’s profit but reduce the online retailer’s
profit, which is counterintuitive. Ruixiao Kong et al. [5] believe that BOPS is not always
beneficial to the retailer, depending on the unit operating cost and customer hassle costs in
the BOPS channel and the cross-selling profit. Fei Gao and Xuanming Su [6] built a stylized
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model where a retailer operates both online and offline channels by providing real-time
information about inventory availability and by reducing the hassle costs of shopping.
Jiajia Cao [7] believes that the firm should enter the platform if the annual service fee is
relatively low, otherwise, the firm should not enter the platform. Interestingly, in the case of
a firm with an offline store with relatively large operational or hassle costs, the firm is more
reluctant to enter the platform. Qian Zheng and Manman Wang [8] examine the conditions
under which the supply chain members should cooperate to adopt the deliver-from-store
model and further investigate the impact of consumers’ freshness sensitivity and offline
hassle costs on supply chain members’ sales model options. The current study does not
take into account the impact of the different hassle costs incurred by consumers due to
the different number of merchants in a transaction on the platform operation strategy. As
bilateral users in the platform market are interdependent, usually platform enterprises will
select bilateral users by setting platform transaction rules and reviewing platform users’
qualifications, so as to establish their positioning in a certain market segment to provide
more specialized and refined services, forming differentiated competition and creating a
competitive advantage for platform enterprises, which will not only enrich market choices,
but also enhance the competitive intensity [9].

In a bilateral market, user scale is the foundation of a healthy platform ecosystem and
ensures that the platform can grow. The fee system of the platform for bilateral users affects
both the size of bilateral users and directly affects the platform revenue. Currently, the
main forms of fees charged by platforms to merchants can be categorized as registration
fee, transaction fee, and two-part fees [10]. For example, e-commerce platform companies
such as Tmall and Jingdong adopt a two-part fees system, charging merchants an annual
fee for their services and also taking a certain commission from the final transaction
amount based on the services provided to merchants; comparatively, Taobao adopts a
transaction fee system, where merchants are not charged for opening a shop but have to
pay a commission based on the transaction amount when using Taobao’s services. For
merchants, registration fees can be seen as a barrier to entry and will limit the number of
merchants, but because transaction costs are lower thereafter, they can attract high-volume
merchants or provide incentives for merchants to increase transaction volumes, to the
detriment of the platform; if a transaction fee system is adopted for merchants, the setting
of a transaction fee percentage is critical, as a lower fee may result in an influx of merchants,
affecting the cost of hassle for consumers, while a higher fee may affect merchants’ revenue
and make the platform unattractive. For example, under the competitive pressure of
Pinduoduo, the current Taobao platform has a tendency to shift the merchant population.
Under the assumption of undifferentiated users, Armstrong [11] finds that a registration fee
system with discriminatory pricing for bilateral users is effective in facilitating the formation
and development of bilateral markets in the early stages of platform development. Daozhi
Zhao and Yang Xue [12] provide references for decisions of the manufacturer and surplus
production capacity supplier to join in sharing, as well as corresponding optimal pricing
strategies, which guide platforms to keep a balance between profitability and attracting
participants by relatively low access requirements and commission rates. Chen et al. [13]
study the equilibrium pricing and subsidy strategies of bike-sharing platform firms when
customers have time-sensitive preferences. Taylor [14] studies the effects of customer time
sensitivity and seller agency independence on the optimal price of on-demand service
platforms. De-jian Xia and Yong Wang [10] believe that when there is an equilibrium in
the choice of charging system for online merchants by the two oligopolistic platforms, it
must be a separation equilibrium in which one party adopts a transaction-based charging
system and the other party adopts a two-part charging system. The current research on
merchant pricing models only considers the optimal pricing of platforms under different
situations and the impact of a single pricing model on the optimal decision of platforms.

It can be seen that the current research only considers the impact of consumer behavior
on platform pricing and channel selection, and the impact of different pricing models
on the platform’s decision in terms of platform charging models, without considering
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the impact of different charging models on the platform’s operation strategy under the
hassle costs incurred by consumers in transactions. Therefore, this paper will consider
how to charge merchants in the platform operation strategy under different hassle costs for
consumers and analyze the influencing factors. In summary, given the network externali-
ties, non-neutral price structure, interdependence, and complementarity of the platform
economy, it is necessary to consider the impact of differences in consumer preferences
when formulating platform operating strategies. Therefore, this paper discusses two types
of platform operation strategies to address consumers’ preference for hassle costs; one is
to meet consumers’ demand for diversity by offering a wide selection of products, such
as Android and Walmart, etc., and this is called “diversified platform”, while the other is
to reduce the cost of hassle and enhance the shopping experience of customers through
the careful selection of merchants’ products, such as Apple’s IOS platform and Costco
supermarkets, referred to as “selected platform”. The article first establishes a basic benefit
model for consumers to join diversified platforms and selected platforms according to
consumers’ different preferences for hassle costs, and establishes a basic benefit model for
merchants according to the traditional registration fee model, and analyzes this bilateral
benefit model. The aim is to determine the bilateral user scale and profit at equilibrium, and
compare and analyze the operation strategy of diversified platforms and selected platforms
to obtain which operation strategy the platform should choose. After the optimal operation
strategy is obtained, according to the different charging modes (registration fee system and
transaction fee system) that the platform can adopt to merchants, a benefit function is estab-
lished, and a balanced analysis is conducted to finally determine the charging mode that
the platform should adopt to merchants. Finally, according to the equilibrium user scale,
and pricing and profit under the optimal operation mode, the influence of the main influ-
encing factors is analyzed, and suggestions are given for the development of the platform’s
operation strategy, providing a theoretical basis for the platform’s decision-making.

The paper is structured as follows. Section 2 provides an overview of the back-
ground literature, Section 3 outlines the basic model, Section 4 analyses the platform
operating strategy, Section 5 analyses the main influencing factors of the platform strategy,
Section 6 details the analysis of the results, and Section 7 provides concluding remarks and
management insights.

2. Literature Review
2.1. Research on Consumer Buying Behavior

Current research on aspects of consumer user behavior has focused on consumer repet-
itive purchase intentions [15–19], consumer preference differences [20–25], consumer hassle
costs [26–32], and choice overload effects. Traditionally, economics [33], psychology [34],
and marketing [35] have argued that having more choices is better than having fewer
choices, however, in complex purchasing environments, users experience negative effects
in determining the value of a service in order to find more alternatives [36,37], such as
regret [38] and dissatisfaction [39,40]. Hviid and Shaffer et al. found that consumers
incur hassle costs in price search when they request a refund [3]. Subhasish Dugar et al.
experimentally studied price matching guarantees and found that the presence of arbitrary
positive hassle costs may completely undermine buyer motivation [41]. Anthony Dukes
et al. studied hierarchical customer service organizations with a hierarchical structure and
found that these structures may frustrate customers seeking a high level of remediation,
and that this dissatisfaction imposes hassle costs on customers, so they seek lower levels
of redress [42]. Nagar et al. [43], by investigating the extent to which the level of diversity
consumers seek when shopping online can overload the myriad of choices they are offered,
found that too much choice in online shopping can lead to a decrease in consumers’ willing-
ness to patronize merchants. A larger number of merchants within a bilateral platform leads
to a choice overload effect, which in turn leads to larger hassle costs for consumers when
transacting. Fogel and Thornton found that too much hassle discourages consumers from
using rebates, while too little hassle induces all customers to use rebates [27]. Popkowski
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et al. examined the effect of hassle costs on optimal rebate strategies and showed that the
hassle of rebates level plays a key role in dividing the market into rebate and non-rebate
purchasers [44].

The analysis shows that current research on consumer purchase behavior has focused
on purchase preferences, choice overload, the impact of hassle costs on purchase intentions,
and the impact of purchase intentions on platform management decisions, without consid-
ering the impact of hassle costs on platform operation strategies within the platform due to
the hassle costs incurred when consumers transact.

2.2. Research on the Charging Mode of Platform to Merchants

Current research on platform charging models for merchants focuses on a single strat-
egy, considering only which charging model is optimal when consumers are homogeneous,
the impact of the number of transactions and users’ psychological costs on the charging
model, and the discriminatory pricing strategy based on consumers’ purchasing behav-
ior. The current fee systems of platforms for online merchants include three fee systems:
registration fee system, transaction fee system, and two-part fee system [10,45,46]. Arm-
strong [47] analyzed the fee models of monopolistic platforms when charging registration
fee, transaction fee, and two-part fee, and found that network externalities are the main
reason for the existence of asymmetric pricing on platforms. Rochet and Tirole [45] and
Caillaud and Jullien [48] found that the demand of users on one side will heavily depend on
the size of users on the other side when the platform charges transaction fees to both users.
Rysman [49], Zingal and Becker [50], Shi et al. [51], and Zhu et al. [52] in a two-part fee
system found that the platform would set low prices for users on one side and high prices
for users on the other side, which reflects the pricing characteristics of a non-neutral price
structure. Hagiu [53] discovered that the optimal pricing for bilateral users under customer
diversity preferences is the platform charged registration fee. Xinyu Pan et al. [54] used
the hoteling model to solve the optimal pricing strategy when maximizing the profit of the
cloud manufacturing service platform, and derived the optimal allocation result of the plat-
form’s production capacity. Dawei Liu [55] introduced the category of users’ psychological
cost into the decision analysis of platform firms’ charging models, and analyzed the impact
of the change of psychological cost level on the choice of platform charging models. He
found that for the dual oligopolistic competitors, the final equilibrium is that one platform
adopts the transaction fee model and the other platform adopts the registration fee model in
both static and dynamic games. Fan et al. [56] analyzed the effects of different fee strategies
by e-retailers under the introduction of the autonomous sales model and found that the
autonomous sales model is more likely to significantly increase product demand when the
platform charges proportionally to sales compared to the platform charging by volume.
Zou Jia [57] analyzed the application strategies of four pricing models in bilateral markets:
registration fee, transaction fee, two-part fee and profit sharing system, and found that
although transaction fee or two-part fee is more beneficial for the platform to obtain a
higher percentage of surplus from sellers, it does not necessarily lead to higher profits
for the platform because it distorts the effort level of sellers. Some scholars have studied
discriminatory pricing strategies based on consumer purchase history (BBPD) [58–65],
where Kai Zhang [66] studied consumers’ stay and transfer behavior in the model by
assuming that consumers have different user experiences and found that firms always set
high prices for regular consumers and low prices for new consumers. Jing B [64] and Jain
S [65] investigated how consumer preferences affect the BBPD.

Thus, it can be seen that the current studies on the platform’s charging model for
merchants focus on the optimal charging model choice for homogeneous consumers, the
influencing factors of the charging model, and the BBPD behavior, but there is limited
literature on the platform’s charging model for merchants based on consumers’ purchasing
propensity to maximize the platform’s profit.

In summary, the charging model of the platform affects the number of merchants in
the platform, and the excessive number of merchants will generate a selection overload
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effect, which will lead to greater hassle costs for consumers when trading, affect consumers’
willingness to purchase, and ultimately affect the platform management decisions. There-
fore, this paper mainly considers the charging models of the platform for merchants under
the different hassle costs incurred by consumers in transactions, and provides a theoretical
basis for the new platform to formulate management strategies.

3. Establishment of the Basic Model

This paper studies the market operation strategy of a two-sided platform consisting of
merchants and consumers. It is assumed that users on both sides of the platform are single-
owned and consumers are sensitive to hassle costs. Taking into account the differences
in consumers’ perception of hassle costs in the market, the platform can formulate two
operation strategies: diversified platforms and selected platforms. Among the diversified
platforms, the platform improves the diversification of platform services by introducing
a large number of merchants. The platform usually provides fewer basic services for the
transaction process of both parties, and consumers need to pay higher hassle costs and
spend more time to complete commodity transactions. Among the selected platforms, the
platform usually improves the access standards of merchants to select a small number of
high-quality merchants to settle in, and provides more basic services for the transaction
process of both parties to improve transaction efficiency. Consumers can pay lower hassle
costs to complete commodity transactions faster. Therefore, the benefits consumers gain
from the platform include the basic services obtained from the platform, the interactive
utility obtained from the cross-network effect, the hassle costs of transactions, and the cost
of obtaining value. Merchant’s utility comes from interaction benefits from cross-network
effects, revenue from platform services, operating expenses, and fees paid to the platform.

Let i denote the platform number, i ∈ {1, 2}, where 1 and 2 represent diversified
platforms and selected platforms, respectively. In this paper, αi is used to represent the
marginal revenue brought to consumers by each additional merchant in the platform, and
βi is used to represent the marginal revenue brought to the merchant by each additional
consumer in the platform. Let k denote the hassle costs in diversified platforms and γk
denote the hassle cost in selected platforms, and 0 < γ, η, α1, β1, α2, β2 < 1. Due to the
heterogeneity in the perceived utility of the platform by consumers within the platform,
let τ be a random variable of the consumer’s utility perception heterogeneity; f is the
degree of heterogeneity of the fixed cost of the merchants to provide products or services
on the platform, and τ and f are uniformly distributed on (0, 1), so the following model can
be constructed:

The utility function obtained by consumers joining diversified platforms is:

Uc1 = Vh1 + τ + (α1 − k)Ns1 − Ph1 (1)

The utility function consumers gain when they join the selected platforms is:

Uc2 = Vh2 + τ + (α2 − γk)Ns2 − Ph2 (2)

The utility function obtained by merchants joining the platforms is:

Us1,2 = βi Nci + Vsi − Psi − f (3)

In the formula: Uc1, Uc2 represent the utility obtained by consumers in diversified
platforms and selected platforms, respectively, Us1, Us2 represent the utility obtained
by merchants joining diversified platforms and selected platforms, respectively, and Phi
represents the registration fee paid by consumers to join platform i, Vsi represents the
revenue that the merchant obtains from the basic services of platform i, and Psi represents
the registration fee charged by the platform i to the merchant. Nsi represents the number
of merchants in platform i, and Nci represents the number of consumers in platform i. Vhi
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represents the revenue that consumers in platform i obtain from platform services, and
0 < Vhi, Vsi1 < 1.

When the user joins the platform’s utility Uc1, Uc2, Us1, Us2 > 0, the user will join the
platform. Therefore, in order to increase the scale of users and profits, the platform should
formulate the charging mode for merchants according to the purchasing tendency of con-
sumers, and choose the best development mode of the platform to ensure the maximization
of platform profits under a balanced user scale.

4. Platform Operation Strategy Analysis
4.1. Determine User Scale and Profit at Equilibrium

Users usually choose the platform they join based on the utility and whether their
utility of joining the platform is greater than zero, i.e., whether Uc1, Uc2, Us1, Us2 is greater
than zero. Therefore, we assume that there exists a marginal amount of users f1, τ1, when
f ≤ f1, τ ≥ τ1, users will choose to join the platform only when the benefits they gain
in the platform Uci > 0, Usi > 0. The equilibrium states of the diversified and selected
platforms are discussed next.

4.1.1. Diversified Platform

When a user joins a diversified platform, f ≤ f1, τ ≥ τ1, the user utility Uc1, Us1
are greater than zero. At this time, the user scale of buyers and sellers is: Nc1 = 1− τ1,
Ns1 = f1. i.e.,

Nc1 = 1− τ1 = 1 + (Vh1 − Ph1) + (α1 − k)Ns1 (4)

Ns1 = f1 = β1Nc1 + Vs1 − Ps1 (5)

Nc1 = N∗c1, Ns1 = N∗s1 in equilibrium, so the pricing level in equilibrium needs
to satisfy:

Ph1 = 1 + Vh1 + (α1 − k)N∗s1 − N∗c1 (6)

Ps1 = β1N∗c1 + Vs1 − N∗s1 (7)

The expression for the equilibrium profit function of the platform is:

π1 = Ph1N∗c1 + Ps1N∗s1

Taking Equations (6) and (7) into the profit expression yields:

π1 = [1 + Vh1 + (α1 − k)N∗s1 − N∗c1]N
∗
c1 + [β1N∗c1 + Vs1 − N∗s1]N

∗
s1 (8)

From Equation (8), the Hesse matrix is obtained as:[
−2 α1 − k + β1

α1 − k + β1 −2

]
From the Hesse matrix, the sequential master-sub type M1 = −2 < 0, M2 = 4−

(α1 − k + β1)
2. We assume that M2 > 0 to obtain a negative definite Hesse matrix, the

profit function has a maximum value.
Find the first order derivative of the equilibrium user size N∗c1, N∗s1 in the expression of

the profit function such that ∂π1
∂N∗c1

= ∂π1
∂N∗s1

= 0. The user scale at equilibrium can be obtained
as follows:

N∗c1 =
(α1 − k + β1)Vs1 + 2(1 + Vh1)

4− (α1 − k + β1)
2 (9)

N∗s1 =
(α1 − k + β1)(1 + Vh1) + 2Vs1

4− (α1 − k + β1)
2 (10)
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Taking the equilibrium-time user scale Expressions (9) and (10) into the equilibrium
pricing, Expressions (6) and (7) yields:

Ph1 =
(1 + Vh1)

(
2 + kβ1 − α1β1 − β2

1
)
+ Vs1(α1 − k− β1)

4− (α1 − k + β1)
2 (11)

Ps1 =
Vs1
(
2− α2

1 − k2 + kβ1 + 2kα1 − α1β1
)
+ (1 + Vh1)(−α1 + k + β1)

4− (α1 − k + β1)
2 (12)

Substituting the user scale and pricing at equilibrium into the optimal profit function,
Expression (8) yields:

π∗1 =
V2

s1 + (1 + Vh1)(α1 − k + β1)Vs1 + (1 + Vh1)
2

4− (α1 − k + β1)
2 (13)

4.1.2. Selected Platform

The derivation process is the same as the previous diversified platform scenario, which
can be derived from the user scale, pricing, and profit at equilibrium:

N∗c2 =
(α2 − γk + β2)Vs2 + 2(1 + Vh2)

4− (α2 − γk + β2)
2 (14)

N∗s2 =
(α2 − γk + β2)(1 + Vh2) + 2Vs2

4− (α2 − γk + β2)
2 (15)

Ph2 =
(1 + Vh2)

(
2 + γkβ2 − α2β2 − β2

2
)
+ Vs2(α2 − γk− β2)

4− (α2 − γk + β2)
2 (16)

Ps2 =
Vs2(2− α2

2 −
(
γk)2 + γkβ2 + 2γkα2 − α2β2

)
+ (1 + Vh2)(−α2 + γk + β2)

4− (α2 − γk + β2)
2 (17)

π∗2 = Ph2N∗c2 + Ps2N∗s2 =
V2

s2 + (1 + Vh2)(α2 − γk + β2)Vs2 + (1 + Vh2)
2

4− (α2 − γk + β2)
2 (18)

Assuming that the total number of user scale of both parties in the platform is 1,
respectively, the larger the user scale of both parties, the larger the share of the user scale of
the platform in the total market scale of the platform, i.e., the platform is more competitive
in the market.

4.2. Comparison of Platform Operation Strategies

Assuming that what the user gains from the cross-network effect is positive, i.e.,
α1 − k + β1 = u1 > 0, α2 − γk + β2 = u2 > 0, because the equilibrium scale of the user
and the profit are greater than zero, i.e., 4− u2

1 > 0, 4− u2
2 > 0, so 0 < u1, u2 < 2. Let

1 + Vh1 = m1, 1 + Vh2 = m2.
Comparing the bilateral user scale and profit of diversified platforms and selected

platforms, we gain:

N∗c2 − N∗c1 =
(u2Vs2 + 2m2)

(
4− u2

1
)
− (u1Vs1 + 2m1)

(
4− u2

2
)(

4− u2
2
)(

4− u2
1
) (19)

N∗s2 − N∗s1 =
(u2m2 + 2Vs2)

(
4− u2

1
)
− (u1m1 + 2Vs1)

(
4− u2

2
)(

4− u2
2
)(

4− u2
1
) (20)

π∗2 − π∗1 =

(
V2

s2 + u2m2Vs2 + m2
2
)(

4− u2
1
)
−
(
V2

s1 + u1m1Vs1 + m2
1
)(

4− u2
2
)(

4− u2
2
)(

4− u2
1
) (21)
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When the strength of the bilateral network effects and the quality of platform services
in the two platform operation strategies are the same, i.e., α1 = α2, β1 = β2, Vh2 = Vh1,
Vs1 = Vs2, it is obtained that N∗c2 − N∗c1 > 0, N∗s2 − N∗s1 > 0, π∗2 − π∗1 > 0. Thus, it can be
seen that even if the network effect and service quality of the platform remain unchanged,
the selected platform operation strategy is better than the diversified platform operation
strategy in terms of equilibrium user scale and profit, and in real life, consumers in the
diversified platform pay more hassle cost for pursuing the diversification of goods, and
the purchasing power of consumers in the selected platform is greater than that in the
diversified platform, and there exists α1 ≤ α2, β1 ≤ β2, so there is u2 > u1. For example,
in the smartphone industry, the IOS platform strictly reviews the APP to ensure quality,
while the “Android” platform is less reviewed, so consumers can gain higher revenue from
the IOS platform, and so there is ∆V ≥ 0, so that Vh2 = Vh1 + ∆V, Vh2 ≥ Vh1. Usually, the
selected platform will satisfy customers’ needs by attracting fewer and better merchants
and high-quality products, while the service objectives of the diversified platform prefer
to satisfy consumers’ tendency to be more selective, thus, in terms of platform service
provision, the shopping process of the selected platform is simpler than that of the diver-
sified platform, and the basic shopping service is more friendly. Thus, in reality, there
exists Vs2 > Vs1. From the above analysis, we can gain N∗c2 − N∗c1 > 0, N∗s2 − N∗s1 > 0,
π∗2 − π∗1 > 0.

It follows that the platform should formulate a selected platform operation strategy.
The selected platform operation strategy reduces the cost of hassle when consumers transact,
and the utility that consumers obtain from within the platform increases, which leads to
the growth of user scale, and the growth of merchant user scale due to cross-network
externalities, which ultimately leads to the increase in platform profits.

4.3. Comparison of Platform Fee Models

Under the operation strategy of the selected platform, the platform adopts the registra-
tion fee system for consumers, and can choose the registration fee system or transaction fee
system for merchants. Next, we analyze how the platform should formulate the fee model
in the selected platform.

The utility function obtained by merchants joining the selected platform under the
registration fee system is:

Us2 = β2Nc2 + Vs2 − Ps2 − f (22)

The utility function obtained by the merchant joining the selected platform under the
transaction fee system is:

Us22 = (1− η)β2Nc22 + Vs22 − f (23)

Among them, Us21, Us22 denote the utility gained by merchants from joining the
platform when the registration fee system and the transaction fee system are adopted for
merchants in the selected platform, Vs2, Vs22 denote the benefits gained by merchants from
the platform basic services when the registration fee system and the transaction fee system
are adopted for merchants in the selected platform.

The equilibrium user scale, pricing, and profit when adopting the transaction fee
system for merchants in the selected platform can be derived as follows:

N∗c22 =
(α2 − γk + β2)Vs22 + 2(1 + Vh2)

4− (α2 − γk + β2)
2 (24)

N∗s22 =
(α2 − γk + β2)(1 + Vh2) + 2Vs22

4− (α2 − γk + β2)
2 (25)

Ph22 =
(1 + Vh2)

(
2 + γkβ2 − α2β2 − β2

2
)
+ Vs22(α2 − γk + β2)

4− (α2 − γk + β2)
2 (26)
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η =

[
2− (α2 − γk)2 + β2(γk− α2)

]
Vs22 − (1 + Vh2)(α2 − γk− β2)

β2[(α2 − γk + β2)Vs22 + 2(1 + Vh2)]
(27)

π∗22 = Ph22N∗c22 + η2β2N∗c22N∗s22 =
V2

s22 + (1 + Vh2)(α2 − γk + β2)Vs22 + (1 + Vh2)
2

4− (α2 − γk + β2)
2 (28)

When a platform adopts a transaction fee system, it is in the platform’s interest to
improve the transaction process to increase merchants’ transaction volume, and thus there
is an incentive to improve value-added services to merchants. Thus, it can be argued
that under the transaction fee system, the platform will provide higher quality platform
services in order to promote the number of transactions and increase profits, e.g., the
same merchant receives more revenue from the platform services in Tmall than Taobao, so
there is Vs22 > Vs2. Comparing the registration fee system and transaction fee system for
merchants in selected platforms, N∗c22−N∗c2 = u2(Vs22−Vs2)

4−u2
2

> 0, N∗s22−N∗s2 = 2(Vs22−Vs2)

4−u2
2

> 0,

π∗22 − π∗2 =
V2

s22−V2
s2+u2m2(Vs22−Vs2)

4−u2
2

> 0. Thus, the user scale and profit of the selected

platform under the transaction fee system are larger than the registration fee system, so the
platform should formulate a selected platform operation strategy and adopt the transaction
fee system for merchants. For example, “Jingdong” Mall and “Tmall” Mall both adopt the
operation mode of the selected platform and adopt the transaction fee system for merchants,
and become the industry leader in the field of e-commerce and continuously attract users
to join the platform.

5. Analysis of the Influencing Factors of the Selected Platform Strategy of the
Transaction Fee System

The analysis in the previous section showed that the combination of selected platform
strategies implementing transaction fees outperformed the other strategies in terms of bal-
anced user scale and profitability. Now we will analyze the impact of platform parameters
on the effectiveness of this strategy implementation.

5.1. The Impact of Hassle Costs

The first-order partial derivatives of k for N∗c22, N∗s22, π∗22 are obtained as follows:
∂N∗c22

∂k =
−Vs22γ(4−u2

2)−2u2γ(2m2+Vs22u2)

(4−u2
2)

2 < 0, ∂N∗s22
∂k =

−m2γ(4−u2
2)−2u2γ(m2u2+2Vs22)

(4−u2
2)

2 < 0, ∂π∗22
∂k =

−m2γVs22(4−u2
2)−2u2γ(V2

s22+m2u2Vs22+m2
2)

(4−u2
2)

2 < 0. Obviously, the bilateral user scale and profit of

the platform both decrease with the increase in hassle costs.
The first-order partial derivative of the equilibrium transaction fee ratio of the platform

with respect to the hassle cost k is obtained as:

∂η2

∂k
=

V2
s22β2

2γk2 + Vs22β2γ(2Vs22β2 + 4m2)k− γβ2
[
V2

s22(β2 − 2)− 2m2(Vs22β2 + m2)
]

β2(u2Vs22 + 2m2)
2 (29)

The analysis shows that ∂η2
∂k > 0. Thus, the equilibrium pricing ratio of the platform to

the merchant increases with the increase in the hassle costs.

5.2. The Impact of Network Effects

Finding the first-order partial derivatives of α2, β2 for the equilibrium user scale as
well as profit of the transaction fee-based selected platform, we get: ∂N∗c22

∂α2
> 0, ∂N∗c22

∂β2
> 0,

∂N∗s22
∂α2

> 0, ∂N∗s22
∂β2

> 0, ∂π∗22
∂α2

> 0, ∂π∗22
∂β2

> 0. Therefore, the enhancement of the bilateral
network effect can promote the increase in bilateral user scale and profit.

The first-order partial derivatives of Vs22, Vh2 for the merchant equilibrium pricing

ratio, such that n = α2 − γk, thus: ∂η2
∂Vs22

= −m2(n−β2)
2−4

β2(u2Vs22+2m2)
2 > 0, ∂η2

∂Vh2
=

−Vs22(4−u2
2)

β2(u2Vs22+2m2)
2 < 0,

showing that the platform’s equilibrium pricing ratio for merchants increases with Vs22 and
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decreases with Vh2. Next, we analyze the effect of the bilateral network effect characteristics
on the equilibrium transaction fee ratio of the platform for a given platform service quality.

The first-order partial derivatives of α2, β2 for the merchant equilibrium pricing ratio
are obtained as follows:

∂η2

∂α2
= −

2m2
2 + 4u2m2Vs22 +

(
2 + u2

2
)
V2

s22

β2(2m2 + u2Vs22)
2 (30)

∂η2

∂β2
=

aβ2
2 + bβ2 + c

β2(u2Vs22 + 2m2)
2 (31)

where a = −(m2−nVs22)Vs22, b = 2Vs22
(
n2Vs22 − 2Vs22 + m2n

)
, c =

(
n2Vs22 − 2Vs22 + m2n

)
(2m2 + nVs22).

Obviously, ∂η2
∂α2

< 0, showing that the equilibrium pricing ratio of the platform to

merchants decreases with the enhancement of α2, and at the same time, because ∂η2
∂n < 0, i.e.,

the equilibrium pricing ratio of the platform to merchants decreases with the enhancement
of the profitability of consumers n. When the profitability of consumers is stronger, the
scale of users increases, and the benefits of merchants increase due to cross-network
externalities, so the platform should reduce the pricing ratio to merchants as a way to
encourage merchants to move in.

The sign of ∂η2
∂β2

is determined by the value of the function f(β2) = aβ2
2 + bβ2 + c.

Because a = −(m2 − nVs22)Vs22 < 0, thus f(β2) is a quadratic curve with downward

opening and the axis of symmetry −b
2a = n2Vs22−2Vs22+m2n

m2−nVs22
=

(
n+ m2

Vs22

)2
−2− m2

2
4V2

s22
m2

Vs22
−n

, when(
n + m2

Vs22

)2
− 2− m2

2
4V2

s22
= 0, we gain n0 =

√
2 + m2

2
4V2

s22
− m2

Vs22

(1) When 0 < n < n0, at this time m2
Vs22

< 1.63, given α2 case at this time the cost of hassle
is larger. The symmetry axis is less than zero, then b < 0, c < 0. At this time, the
discriminant of the root b2 − 4ac > 0, the equation f(β2) = 0 has two real roots, and
both are greater than zero, contradicting that the symmetry axis is less than zero, so
there is no such case; when b2 < 4ac, the equation f(β2) = 0 has no real roots, so
∂η2
∂β2

< 0. The condition of m2
Vs22

< 1.63 requires Vs22 to have a larger value, so in this
case, the platform provides more value-added services to the merchant to improve the
merchant’s revenue, and if the merchants benefit more from consumers at this time,
the platform will charge the merchants a lower proportion.

(2) When n > n0, the axis of symmetry is greater than zero, when the cost of hassle is
smaller for a given α2 case. b > 0, c > 0, 0 < −b

2a < 1, when b2 − 4ac > 0, the equation
f(β2) = 0 has one positive root and one negative root. Let B = −b−

√
b2 − 4ac− 2a.

When B > 0, the equation f(β2) = 0 has a real root x at β2[0, 1], when ∂η2
∂β2

decreases
monotonically on β2[0, 1] and crosses the horizontal axis, thus there is as β2 increases
the pricing ratio η2 which then increases and then decreases. When B ≤ 0, ∂η2

∂β2
is

positive but gradually decreasing in β2 ∈ [0, 1], the equilibrium pricing ratio of the
platform to merchants increases with the enhancement of the merchant network effect.
The first-order partial derivatives of γk and α2 in B yield that ∂B

∂γk > 0, ∂B
∂α2

< 0, i.e., B
increases with the increase in γk and decreases with the increase in α2.

6. Results and Simulation Analysis
6.1. The Choice of Platform Strategy

According to the analysis in Section 4, numerical simulations of the three strategies
are performed using MATLAB R2018a without loss of generality, and the specific param-
eters can be set as α1 = 0.2, α2 = 0.3, β1 = 0.2, β2 = 0.3, Vh1 = 0.2, Vh2 = 0.3,
Vs1 = 0.15, Vs2 = 0.2, Vs22 = 0.25, γ = 0.1,and the results are shown in Figure 1.
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Figure 1. Impact of hassle costs on bilateral user size and profit.

Therefore, the platform should adopt a selected platform operation model and adopt
a transaction fee charging model for merchants to promote maximum platform profits.
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As the cost of hassle increases, the benefits to the consumer decrease, so the platform
should choose fewer and better merchants and high-quality products to attract customers.
Smartphone companies, such as Apple, strictly control the quality as well as the quantity of
merchants to create a good shopping environment for consumers, and adopt a transaction
fee system for merchants. Apple’s App Store will generate a total revenue of more than
USD 64 billion in 2020, which is higher than USD 50 billion in 2019 and USD 48.5 billion in
2018, and the profit is up.

6.2. The Impact of Consumer Hassle Costs

The bilateral user scale and profit of the platform are decreasing with the increase
in hassle costs. Therefore, when adopting the selected platform strategy, the platform
should make efforts to reduce the cost of hassle for consumers, including streamlining the
number of homogeneous merchants in the platform, improving the transaction process,
optimizing the interaction interface, and providing transaction services and other means
to increase the incremental value of consumers in each transaction, thus promoting the
growth of bilateral user scale and revenue. For example, Jingdong Mall adopted a selected
platform operation model in the early stage of development, strictly controlling the quality
and quantity of merchants, improving the quality and reducing the quantity of products,
providing consumers with a good shopping environment, improving consumer satisfaction
and successfully attracting and retaining a large number of consumers on the platform.
Smartphone companies such as Apple have also adopted a selected platform operation
model, with profits reaching 83.4% of total smartphone industry profits in 2017 when
shipments were only 14.7%. Costco, a mass-market warehouse membership store, has
become a retail leader with fewer and better SKUs, with a membership scale of over
96 million and revenue size of USD 141.6 billion at the end of 2018.

The platform’s equilibrium pricing ratio for merchants increases as the cost of hassle
increases. When consumers incur larger hassle costs due to larger merchant user scale,
consumers receive fewer benefits from the platform, leading to a decrease in consumer user
scale, so the platform should increase the percentage of fees charged to merchants to control
the number of merchants entering the platform while increasing the total platform profit.

6.3. The Impact of Network Effects

From the analysis in Section 5.2, it is clear that the enhancement of the bilateral network
effect can promote the increase in bilateral user scale and profit. The platform’s service
quality Vs22 and Vh2 to bilateral users have a key impact on the proportion of fees charged
by the platform to merchants. When a platform service is given, as the consumer side
network effect in the platform increases and the hassle costs decreases, the pricing ratio of
the platform to merchant decreases, but the specific trend is influenced by the strength of
the bilateral network effects.

When adopting the transaction fee charging system for merchants, the platform should
set the appropriate fee ratio according to the intensity of the network effects of bilateral
users in the platform, the cost of hassle and the quality of platform services. For example,
both Tmall and Jingdong Mall adopt the transaction fee charging system for merchants,
but due to the inconsistent characteristics of the platforms, the two platforms set different
charging standards for merchants.

Using MATLAB R2018a to simulate the equilibrium transaction fee ratio of plat-
forms numerically, the specific parameters can be set as Vh2 = 0.5, Vs22 = 0.2, Figure 2a
γ = 0.3, k = 0.3, α2 = 0.3, Figure 2b γ = 0.1, k = 0.3, α2 = 0.3, Figure 2c γ = 0.1,
k = 0.3, α2 = 0.4, without loss of generality, and the results are shown in Figure 2. From
the figure, it can be seen that under the general trend, the proportion of the platform
equilibrium transaction fee gradually decreases with the enhancement of the merchant
network effect, and the bilateral equilibrium user scale and profit is the best in Figure 2c,
i.e., the platform will achieve a larger market share and profit under the situation of smaller
hassle costs and larger consumer network effect.
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7. Conclusions and Management Insights

The scale of platform users is an important basis for platform growth, and platform
profit is the primary concern of platform managers. Therefore, this paper considers how the
new platform should formulate the development model from the aspect of bilateral users,
i.e., how to formulate the fee model of merchants under the different hassle costs arising
from the number of merchants in consumer transactions, and establishes the utility function
and profit function of bilateral users on this basis to produce the following conclusions and
management insights:

7.1. Platform Operation Strategy

The new platform should formulate the operation model of the selected platform and
adopt the transaction fee charging system for merchants. The number of merchants in the
platform is small and precise under the operation mode of the selected platform, so that
consumers can choose the right goods for themselves faster in the transaction, the cost of
hassle incurred by consumers in the transaction is smaller, and the benefits of joining the
platform are greater, which results in there being more consumers joining the platform,
the scale of the consumer increases, and the number of merchants increases due to cross-
network externalities. The adoption of a transaction fee-based fee model for merchants will
result in increased benefits for merchants and increased scale of the merchant, ultimately
leading to increased profits for the platform. Therefore, the platform should control
the quality and quantity of merchants, reduce the cost of hassle for consumers, create a
better trading environment for consumers, improve consumer satisfaction, and promote
platform transactions.

7.2. The Impact of Consumer Hassle Costs on Transaction Fee-Based Selected Platform Strategies

In the transaction fee system, selected platform strategy, bilateral user scale, and
platform profits decrease with the increase in hassle costs, the increase in hassle costs leads
to a decrease in the benefits of consumers joining the platform, which in turn leads to a
decrease in the scale of consumer users, and a decrease in the scale of merchant users due
to the existence of cross-network externalities, which in turn leads to a decrease in platform
profits. The equilibrium pricing ratio of the platform to the merchant increases with the
increase in the hassle costs. When the hassle costs of the consumer transaction increase,
the benefit of the consumer decreases, leading to the decrease in the consumer user scale,
and the platform gains less revenue from the consumer and needs to increase the fee ratio
to the merchant to increase the overall revenue of the platform. Increasing the number of
merchants will bring larger hassle costs, and the platform should therefore increase the
percentage of charges to merchants.

7.3. The Impact of Bilateral Network Effects on Transaction Fee-Based Selected Platform Strategies

The service quality of the platform to bilateral users and the network effects of bilateral
users jointly determine the trend of the platform’s fee percentage to merchants. In general,
the less value-added services for consumers, the more value-added services for merchants,
and the smaller network effect on the consumer side, the higher the percentage of charges
to merchants. The smaller the platform’s value-added services to consumers or the smaller
the consumer network effect, the smaller the consumer benefits, which in turn affects the
revenue obtained by the platform from consumers, and the platform will therefore increase
the pricing ratio for merchants to improve the overall revenue. the platform will increase
the value-added services for merchants to increase the proportion of their fees, but under
the joint effect of these three factors, the percentage of charges to merchants by the platform
does not show a monotonous trend of change, but three different dynamics of change
However, the general trend is that the greater the network effect on the merchant’s side, the
lower the fee ratio and the higher the platform’s profit. When the merchant network effect
increases, the platform is more attractive to merchants, and at this time the platform will
reduce the percentage of fees charged to merchants in order to obtain more merchant user
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scale, which ultimately maximizes the profit of the platform. Therefore, the platform should
choose the transaction fee system to select the platform strategy and integrate the quality
of service, the cost of hassle, and the strength of the network effect to set the fee ratio.

7.4. Research Limitations and Recommendations

(1) This paper assumes a single attribution of bilateral users within the platform and does
not take into account the existence of the multi-attribution of users, which needs to be
reflected in the model in the future to discuss its impact on the development model of
the platform.

(2) The dynamic game idea is not considered in the process of model solving, and the
model can be derived from the perspective of dynamic game in the future.

Author Contributions: Conceptualization, H.L.; Funding acquisition, H.L.; Project administration,
H.L.; Supervision, H.L.; Validation, H.L.; Formal analysis, F.L.; Investigation, F.L.; Methodology, F.L.;
Resources, F.L.; Writing—original draft, F.L.; Writing—review & editing, F.L.; Data curation, F.D. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hidding, G.J.; Williams, J.; Sviokla, J.J. How platform leaders win. J. Bus. Strategy 2011, 32, 29–37. [CrossRef]
2. Nan, L. “More is better” or “too much is not enough”?—A Study of Choice Overload and Consumer Decision Making Behavior.

For. Econ. Manag. 2017, 39, 70–82.
3. Hviid, M.; Shaffer, G. Hassle costs: The Achilles’ heel of price-matching guarantees. J. Econ. Manag. Strategy 1999, 8, 489–521.

[CrossRef]
4. Sun, Y.; Wang, Z.; Han, X. Supply chain channel strategies for online retailers: Whether to introduce web showrooms? Transp. Res.

Part E Logist. Transp. Rev. 2020, 144, 102122. [CrossRef]
5. Kong, R.; Luo, L.; Chen, L.; Keblis, M.F. The effects of BOPS implementation under different pricing strategies in omnichannel

retailing. Transp. Res. Part E Logist. Transp. Rev. 2020, 141, 102014. [CrossRef]
6. Gao, F.; Su, X. Omnichannel retail operations with buy-online-and-pick-up-in-store. Manag. Sci. 2017, 63, 2478–2492. [CrossRef]
7. Cao, J.; Xu, B.; Wang, J. Optimal channel choice of firms with new and remanufactured products in the contexts of E-commerce

and carbon tax policy. Sustainability 2019, 11, 5407. [CrossRef]
8. Zheng, Q.; Wang, M.; Yang, F. Optimal channel strategy for a fresh produce E-commerce supply chain. Sustainability 2021, 13, 6057.

[CrossRef]
9. Cong, Z. Some important issues of platform competition. Ind. Econ. 2018, 4, 198–212.
10. De, J.X.; Yong, W. A game of fee system choice for a dual oligopoly e-commerce platform. J. Manag. Eng. 2021, 35, 142–150.

[CrossRef]
11. Armstrong, M. Competition in two-sided markets. RAND J. Econ. 2006, 37, 668–691. [CrossRef]
12. Zhao, D.; Xue, Y.; Cao, C.; Han, H. Channel selection and pricing decisions considering three charging modes of production

capacity sharing platform: A sustainable operations perspective. Sustainability 2019, 11, 5913. [CrossRef]
13. Chen, Y.; Wang, D.; Chen, K.; Zha, Y.; Bi, G. Optimal pricing and availability strategy of a bike-sharing firm with time-sensitive

customers. J. Clean. Prod. 2019, 228, 208–221. [CrossRef]
14. Taylor, T.A. On-demand service platforms. Manuf. Serv. Oper. Manag. 2018, 20, 704–720. [CrossRef]
15. Gupta, S.; Kim, H.-W. The moderating effect of transaction experience on the decision calculus in on-line repurchase. Int. J.

Electron. Commer. 2007, 12, 127–158. [CrossRef]
16. Chiu, C.-M.; Hsu, M.-H.; Lai, H.; Chang, C.-M. Re-examining the influence of trust on online repeat purchase intention: The

moderating role of habit and its antecedents. Decis. Support Syst. 2012, 53, 835–845. [CrossRef]
17. Qureshi, I.; Fang, Y.; Ramsey, E.; McCole, P.; Ibbotson, P.; Compeau, D. Understanding online customer repurchasing intention

and the mediating role of trust–an empirical investigation in two developed countries. Eur. J. Inf. Syst. 2009, 18, 205–222.
[CrossRef]

18. Anderson, R.E.; Srinivasan, S.S. E-satisfaction and e-loyalty: A contingency framework. Psychol. Mark. 2003, 20, 123–138.
[CrossRef]

http://doi.org/10.1108/02756661111109752
http://doi.org/10.1162/105864099567730
http://doi.org/10.1016/j.tre.2020.102122
http://doi.org/10.1016/j.tre.2020.102014
http://doi.org/10.1287/mnsc.2016.2473
http://doi.org/10.3390/su11195407
http://doi.org/10.3390/su13116057
http://doi.org/10.13587/j.cnki.jieem.2021.01.013
http://doi.org/10.1111/j.1756-2171.2006.tb00037.x
http://doi.org/10.3390/su11215913
http://doi.org/10.1016/j.jclepro.2019.04.151
http://doi.org/10.1287/msom.2017.0678
http://doi.org/10.2753/JEC1086-4415120105
http://doi.org/10.1016/j.dss.2012.05.021
http://doi.org/10.1057/ejis.2009.15
http://doi.org/10.1002/mar.10063


Sustainability 2022, 14, 2634 16 of 17

19. Hsu, M.-H.; Chang, C.-M.; Chuang, L.-W. Understanding the determinants of online repeat purchase intention and moderating
role of habit: The case of online group-buying in Taiwan. Int. J. Inf. Manag. 2015, 35, 45–56. [CrossRef]

20. Guisun, C. Media platform competition considering differences in consumer advertising preferences. J. Syst. Manag. 2016, 25,
977–983.

21. Koh, T.K.; Fichman, M. Multihoming users’ preferences for two-sided exchange networks. Mis Q. 2014, 38, 977–996. [CrossRef]
22. Peitz, M.; Valletti, T.M. Content and advertising in the media: Pay-tv versus free-to-air. Int. J. Ind. Organ. 2008, 26, 949–965.

[CrossRef]
23. Crampes, C.; Haritchabalet, C.; Jullien, B. Advertising, competition and entry in media industries. J. Ind. Econ. 2009, 57, 7–31.

[CrossRef]
24. Kind, H.J.; Nilssen, T.; Sørgard, L. Business models for media firms: Does competition matter for how they raise revenue? Mark.

Sci. 2009, 28, 1112–1128. [CrossRef]
25. Reisinger, M. Platform competition for advertisers and users in media markets. Int. J. Ind. Organ. 2012, 30, 243–252. [CrossRef]
26. Soman, D. The illusion of delayed incentives: Evaluating future effort–money transactions. J. Mark. Res. 1998, 35, 427–437.
27. Fogel, S.O.C.; Thornton, C.G. What a hassle! Consumer perceptions of costs associated with sales promotions. J. Promot. Manag.

2008, 14, 31–44. [CrossRef]
28. Cho, S.H.; McCardle, K.F.; Tang, C.S. Optimal pricing and rebate strategies in a two-level supply chain. Prod. Oper. Manag. 2009,

18, 426–446. [CrossRef]
29. Khouja, M.; Zhou, J. The effect of delayed incentives on supply chain profits and consumer surplus. Prod. Oper. Manag. 2010, 19,

172–197. [CrossRef]
30. Pechmann, C.; Silk, T. Policy and research related to consumer rebates: A comprehensive review. J. Public Policy Mark. 2013, 32,

255–270. [CrossRef]
31. Currie, S.; Mizerski, D. Rebate redemption requirements–Can they discourage redeeming? J. Retail. Consum. Serv. 2016, 31,

117–126. [CrossRef]
32. Thai, N.T.; Yuksel, U. Choice overload in holiday destination choices. Int. J. Cult. Tour. Hosp. Res. 2017. [CrossRef]
33. Benartzi, S.; Thaler, R.H. Naive diversification strategies in defined contribution saving plans. Am. Econ. Rev. 2001, 91, 79–98.

[CrossRef]
34. Langer, E.J.; Rodin, J. The effects of choice and enhanced personal responsibility for the aged: A field experiment in an institutional

setting. J. Personal. Soc. Psychol. 1976, 34, 191. [CrossRef]
35. Greenleaf, E.A.; Lehmann, D.R. Reasons for substantial delay in consumer decision making. J. Consum. Res. 1995, 22, 186–199.

[CrossRef]
36. Sirakaya, E.; Woodside, A.G. Building and testing theories of decision making by travellers. Tour. Manag. 2005, 26, 815–832.

[CrossRef]
37. Zeithaml, V.A.; Berry, L.L.; Parasuraman, A. The behavioral consequences of service quality. J. Mark. 1996, 60, 31–46. [CrossRef]
38. Inbar, Y.; Botti, S.; Hanko, K. Decision speed and choice regret: When haste feels like waste. J. Exp. Soc. Psychol. 2011, 47, 533–540.

[CrossRef]
39. Iyengar, S.S.; Lepper, M.R. When choice is demotivating: Can one desire too much of a good thing? J. Personal. Soc. Psychol. 2000,

79, 995. [CrossRef]
40. Greifeneder, R.; Scheibehenne, B.; Kleber, N. Less may be more when choosing is difficult: Choice complexity and too much

choice. Acta Psychol. 2010, 133, 45–50. [CrossRef]
41. Dugar, S.; Sorensen, T. Hassle costs, price-matching guarantees and price competition: An experiment. Rev. Ind. Organ. 2006, 28,

359–378. [CrossRef]
42. Dukes, A.; Zhu, Y. Why customer service frustrates consumers: Using a tiered organizational structure to exploit hassle costs.

Mark. Sci. 2019, 38, 500–515. [CrossRef]
43. Nagar, K.; Gandotra, P. Exploring choice overload, internet shopping anxiety, variety seeking and online shopping adoption

relationship: Evidence from online fashion stores. Glob. Bus. Rev. 2016, 17, 851–869. [CrossRef]
44. Zhang, Z.; Popkowski Leszczyc, P.; Qu, R.; Joseph, K. A joint optimal model of pricing, rebate value, and redemption hassle.

Decis. Sci. 2019, 50, 1060–1092. [CrossRef]
45. Rochet, J.-C.; Tirole, J. Platform competition in two-sided markets. J. Eur. Econ. Assoc. 2003, 1, 990–1029. [CrossRef]
46. Roson, R. Two-sided markets: A tentative survey. Rev. Netw. Econ. 2005, 4, 4. [CrossRef]
47. Armstrong, M.; Wright, J. Two-sided markets with multihoming and exclusive dealing. In Idei Working Paper Diw; IDEI:

Toulouse, France.
48. Caillaud, B.; Jullien, B. Chicken and Egg: Competition among Intermediation Service Providers [EB/OL]; IDEI Working Paper; IDEI:

Toulouse, France, 2002.
49. Rysman, M. The economics of two-sided markets. J. Econ. Perspect. 2009, 23, 125–143. [CrossRef]
50. Zingal, F.; Becker, F. Drivers of optimal prices in two-sided markets: The state of the art. J. Betr. 2013, 63, 87–116. [CrossRef]
51. Shi, B.; Gerding, E.H.; Vytelingum, P.; Jennings, N.R. An equilibrium analysis of market selection strategies and fee strategies in

competing double auction marketplaces. Auton. Agents Multi-Agent Syst. 2013, 26, 245–287. [CrossRef]
52. Zhu, X.; Song, B.; Ni, Y.; Ren, Y.; Li, R. Platforms—From the One-Sided Market. In Business Trends in the Digital Era; Springer:

Berlin/Heidelberg, Germany, 2016; pp. 43–61.

http://doi.org/10.1016/j.ijinfomgt.2014.09.002
http://doi.org/10.25300/MISQ/2014/38.4.02
http://doi.org/10.1016/j.ijindorg.2007.08.003
http://doi.org/10.1111/j.1467-6451.2009.00368.x
http://doi.org/10.1287/mksc.1090.0514
http://doi.org/10.1016/j.ijindorg.2011.10.002
http://doi.org/10.1080/10496490802508674
http://doi.org/10.1111/j.1937-5956.2009.01035.x
http://doi.org/10.1111/j.1937-5956.2009.01076.x
http://doi.org/10.1509/jppm.08.155
http://doi.org/10.1016/j.jretconser.2016.03.015
http://doi.org/10.1108/IJCTHR-09-2015-0117
http://doi.org/10.1257/aer.91.1.79
http://doi.org/10.1037/0022-3514.34.2.191
http://doi.org/10.1086/209444
http://doi.org/10.1016/j.tourman.2004.05.004
http://doi.org/10.1177/002224299606000203
http://doi.org/10.1016/j.jesp.2011.01.011
http://doi.org/10.1037/0022-3514.79.6.995
http://doi.org/10.1016/j.actpsy.2009.08.005
http://doi.org/10.1007/s11151-006-9103-y
http://doi.org/10.1287/mksc.2019.1149
http://doi.org/10.1177/0972150916645682
http://doi.org/10.1111/deci.12365
http://doi.org/10.1162/154247603322493212
http://doi.org/10.2202/1446-9022.1070
http://doi.org/10.1257/jep.23.3.125
http://doi.org/10.1007/s11301-012-0091-8
http://doi.org/10.1007/s10458-011-9190-5


Sustainability 2022, 14, 2634 17 of 17

53. Hagiu, A. Optimal pricing and commitment in two-sided markets. RAND J. Econ. 2004, 20, 658–670.
54. Pan, X.-Y.; Ma, J.-Z.; Zhao, D.-Z. Study on pricing behaviour and capacity allocation of cloud manufacturing service platform.

Clust. Comput. 2019, 22, 14701–14707. [CrossRef]
55. Da, W.L. Consider the psychological cost of the user’s choice of platform fee model. Ind. Comment. 2020, 11, 16–25.
56. Xiao, J.F.; Yan, L. Considering online platform charging strategies under the autonomous sales model of online retailers. J. Syst.

Manag. 2019, 28, 823–832.
57. Jia, Z.; Li, H.G. A study of bilateral platform pricing model based on decentralized decision making of sellers. Soft Sci. 2017, 31,

139–144.
58. Fudenberg, D.; Tirole, J. Customer poaching and brand switching. RAND J. Econ. 2000, 31, 634–657. [CrossRef]
59. Villas-Boas, J.M. Dynamic competition with customer recognition. RAND J. Econ. 1999, 30, 604–631. [CrossRef]
60. Esteves, R.-B. Behavior-based price discrimination with retention offers. Inf. Econ. Policy 2014, 27, 39–51. [CrossRef]
61. Chen, Y. Paying customers to switch. J. Econ. Manag. Strategy 1997, 6, 877–897. [CrossRef]
62. Colombo, S. Should a firm engage in behaviour-based price discrimination when facing a price discriminating rival? A game-

theory analysis. Inf. Econ. Policy 2015, 30, 6–18. [CrossRef]
63. Pazgal, A.; Soberman, D. Behavior-based discrimination: Is it a winning play, and if so, when? Mark. Sci. 2008, 27, 977–994.

[CrossRef]
64. Jing, B. Customer recognition in experience vs. inspection good markets. Manag. Sci. 2016, 62, 216–224. [CrossRef]
65. Li, K.J.; Jain, S. Behavior-based pricing: An analysis of the impact of peer-induced fairness. Manag. Sci. 2016, 62, 2705–2721.

[CrossRef]
66. Kai, Z. Study of BBPD strategy in learning consumer scenario. J. Manag. Sci. 2020, 3, 24–40.

http://doi.org/10.1007/s10586-018-2381-y
http://doi.org/10.2307/2696352
http://doi.org/10.2307/2556067
http://doi.org/10.1016/j.infoecopol.2014.04.003
http://doi.org/10.1162/105864097567291
http://doi.org/10.1016/j.infoecopol.2014.11.001
http://doi.org/10.1287/mksc.1070.0355
http://doi.org/10.1287/mnsc.2014.2114
http://doi.org/10.1287/mnsc.2015.2265

	Introduction 
	Literature Review 
	Research on Consumer Buying Behavior 
	Research on the Charging Mode of Platform to Merchants 

	Establishment of the Basic Model 
	Platform Operation Strategy Analysis 
	Determine User Scale and Profit at Equilibrium 
	Diversified Platform 
	Selected Platform 

	Comparison of Platform Operation Strategies 
	Comparison of Platform Fee Models 

	Analysis of the Influencing Factors of the Selected Platform Strategy of the Transaction Fee System 
	The Impact of Hassle Costs 
	The Impact of Network Effects 

	Results and Simulation Analysis 
	The Choice of Platform Strategy 
	The Impact of Consumer Hassle Costs 
	The Impact of Network Effects 

	Conclusions and Management Insights 
	Platform Operation Strategy 
	The Impact of Consumer Hassle Costs on Transaction Fee-Based Selected Platform Strategies 
	The Impact of Bilateral Network Effects on Transaction Fee-Based Selected Platform Strategies 
	Research Limitations and Recommendations 

	References

