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Abstract With the proliferation of the Internet, advance-
ments in big data technology, and the widespread adoption
of cloud computing, numerous digital trading platforms
have emerged across various industries, revolutionizing
the marketing of scientific and technological (S&T)
achievements by enabling their listing as specialized
commodities. Consequently, this has significantly acceler-
ated the commercialization of S&T achievements, fostering
a more efficient and dynamic market for technological
innovation. In this paper, we construct a platform-based
supply chain system consisting of the platform, S&T
achievements providers, and demanders. The platform is
considered to have two operation models, demand-side
charging and supply-side charging, and the corresponding
game-theoretic models are built based on them. We further
compare the equilibrium results under the two charging
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models. It was found that the platform’s preference for the
charging model is influenced by the value of the S&T
achievements and the strength of the platform’s attractive-
ness effect. Interestingly, providers of S&T achievements
consistently prefer the demand-side charging model, as it
allows them to achieve higher profits. In addition, the
demand-side charging model is more profitable for the
platform-based supply chain system. The research work
enriches the operations management theory of digital plat-
forms and guides the business practice of S&T achievements
transformation platforms.

Keywords scientific and technological achievements,
platform, charging model, attractiveness effect

1 Introduction

In the era of the digital economy, many digital trading
platforms have emerged, which have the characteristics
of linking multilateral markets and benefit from the
network effect to develop rapidly (Bonina et al., 2021).
Among all kinds of digital trading platforms, the most
representative is e-commerce, the head of the e-
commerce platform enterprises such as Amazon, Alibaba,
and eBay. These platforms primarily target the essential
consumer needs related to daily living (Xiao et al., 2020),
contracts and channels are the aspects of such platforms
that have garnered significant attention from scholars
(Gilbert et al., 2024). In addition, with the wide application
of digital platforms, online peer-to-peer services based on
digital platforms have given rise to service-sharing plat-
forms in the past few years, which do not own the assets
that serve as the basis for transactions but rely on individ-
uals to provide them (Gerwe et al., 2022), such as
Airbnb, Turo, and TaskRabbit. With the continuous
growth of the industry and the underutilization of some
assets, asset owners who previously had limited direct
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communication with demanders began to join the platform
(Chen et al., 2025). These platforms share a common
feature of combining online searching and booking of a
product or service with consumption in a brick-and-
mortar store, also referred to as 020 (online-to-offline) e-
commerce platforms (Wan and Chen, 2019). 020 plat-
forms, seen as a new approach to innovation that may
bring about major changes in many industries (Govindan
and Malomfalean, 2019), seem to provide access to
services or products for those who might not otherwise
have access to them. For example, in terms of innovation,
the target users of these platforms, although have not
disappeared, the barrier to accessing the platforms seems
to have been lowered, enabling them to achieve specific
goals (Bonina et al., 2021).

In recent years, many digitalized service platforms for
the transformation of scientific and technological (S&T)
achievements have emerged in the field of S&T innovation
(Song et al., 2023), such as Yet2.com. Especially in
China, S&T innovation has been elevated to a pivotal
national development strategy, with the country currently
embarking on a comprehensive drive to promote initiatives
such as “Innovation China” “InnoMatch” and “Zhong-
guancun Technology Achievement Transformation and
Technology Transaction”. Figure 1 shows the interface of
the platform “Innovation China,” on which several tech-
nology demand projects have been released.

From a platform network perspective, the transformation
of S&T achievements necessitates the collaborative
participation of multiple stakeholders, thereby fostering a
relational network. Still, the widely dispersed structural
loopholes in this network separate the network members
from each other, hindering the mobilization of knowledge
(Liu, 2024), limited by the specificity of the transaction
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object (i.e., S&T achievements), the platform’s difficulty
in matching the supply and demand is more significant
compared to common e-commerce and ride-sharing plat-
forms. Specifically, users can be quickly matched to vehi-
cles through the ride-sharing platform by formulating an
order allocation strategy, and the demand is relatively
easy to satisfy (Shi and Li, 2024). However, on the S&T
achievements transformation service platform, it is not
easy for the demand-side to find the required S&T
achievements, which is caused by the complexity, tech-
nological nature, and the uncertainty of the transformation
of S&T achievements. For instance, the supply-demand
matching efficiency of the platform Keyi is only 28.99%
(He et al., 2020). Therefore, the level of digital intelligence
of the platforms becomes crucial, and the technological
capability determines the competitive advantage of each
platform. Superior technology enables the platforms to
attract more users, thus forming a strong platform ecosys-
tem (Jung et al., 2019). Relying on a higher level of digital
intelligence, platforms can provide more comprehensive
and timely information to the demand side and make the
intangible technology solutions more three-dimensional,
which helps to enhance the demander’s confidence in
purchasing and improve the platform’s transaction
success rate and satisfaction. Fig. 2 shows the online
transaction process of the service platform for the trans-
formation of S&T achievements.

Given the characteristics of the S&T achievements
transformation platform, the issue of the platform’s fee-
charging model has attracted the attention of this paper.
In the practice of the technology brokerage industry,
different charging models usually exist, mainly including
two models of charging service fees to the S&T achieve-
ments demander and charging service fees to the S&T
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Fig. 2 The process of transaction for the S&T achievements transformation.

achievements provider. For example, in January 2022,
the Guidance on Commission Charges for Technology
Brokerage Services issued by Shanghai Municipality of
China suggested that professional consulting services
should be charged at around 1,000 RMB per session.
Therefore, to solve the problem of choosing the charging
model of the service platform for the transformation of
S&T achievements, this paper defines the following two
charging models according to “to whom to charge” and
“how to charge”: (i) Demand-side charging model, that
is, the platform charges the demand-side users a unit
transaction service fee. (ii) Supply-side charging model,
that is, the platform charges the S&T achievements
providers a unit transaction service fee.

The main innovations and contributions of this paper
are summarized as follows: (i) The concept of attractive-
ness is introduced to portray the platform system attrac-
tiveness. In a platform supply chain system, users will be
attracted to more than one stakeholder group (Rossmannek
et al., 2022). This paper considers two key stakeholders’
attractiveness, that is, the platform attractiveness and the
provider attractiveness. In particular, platform attractive-
ness consists of lower prices and higher levels of digital
intelligence, and provider attractiveness consists of lower
prices and higher levels of offline supporting services.
(i1)) We express platform demand as a Cobb-Douglas
form function of platform attractiveness, provider attrac-
tiveness, and platform scale. Furthermore, we analyze the
demand scenarios under three platform charging models:
demand-side charging, supply-side charging, and two-
sided charging. This study identifies the dominant charging
model scenarios for the S&T achievement transformation
platform and derives the optimal operational strategies
for the members of the platform system.

The remaining sections of the article are organized as
follows. A review of related literature is discussed in
Section 2, and the problem description and basic assump-
tions of the model in Section 3. In Section 4, the model is
built and solved to obtain the equilibrium solutions.
Results are discussed through the numerical illustration
and sensitivity analysis in Section 5. In Section 6, the
model of charging both the supply and demand sides of

the platform was expanded. Finally, Section 7 defines the
main findings results, managerial insights, limitations,
and guidelines for future research.

2 Literature review

This study adopts a game-theoretic model to solve the
problem of the charging model of the S&T achievements
transformation platform based on the attractiveness of the
platform system. Furthermore, we aim to help platforms
and S&T achievement providers formulate optimal pricing
strategies and optimal supporting service strategies under
two different charging models. The literature is compre-
hensively summarized in the subsequent subsections for
clarity and ease of understanding.

2.1 Transformation of S&T achievements

Innovation is the first driving force of development, to
enhance the power of industrial development, it is neces-
sary to transform the S&T innovation achievements
effectively (Cheng et al., 2020; Xu, 2022), and the trans-
formation of S&T achievements is an effective combina-
tion of science and technology and the economy (Cheng
et al., 2023), which has become an indispensable part of
the national S&T innovation structure (Wang et al.,
2024). However, in the process of transformation, there
are problems such as difficulty in promoting information
on S&T achievements, low trust between the two parties,
and lack of corresponding service platforms, which has
given rise to the research and development, and design of
the S&T achievements transformation system covering
the functions of user management and S&T achievements
transaction (Song et al., 2023; Wang et al., 2024), which
connects the bilateral market of supply and demand and
matches services and transactions, effectively improving
the transformation and enhancing the efficiency of S&T
achievements (Song et al., 2023). As the main providers
of S&T achievements, the transformation efficiency of
S&T achievements of universities is positively correlated
with the development of a low-carbon economy (Li and
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Zhang, 2021) and correlated with the development of a
regional economy (Cheng et al., 2023). However, some
scholars have found that the overall level of transformation
of S&T achievements of universities is at a medium level,
especially in some colleges and universities located in
economically underdeveloped regions (Li and Xu, 2022).
There is still a lot of room for improvement in the trans-
formation capacity of S&T achievements of universities
(Wu and Chen, 2023). Except for Zhao and Ni (2024),
who discuss the issue of pricing models for technology-
trading platforms using a two-stage game model, little
literature has focused on the operational model of the
S&T achievements transformation service platform. This
study considers a digital service platform connecting the
supply and demand sides, this paper aims to decide on a
dominant charging model for the platform, which can
improve the efficiency of the transformation of S&T
achievements.

2.2 Online-to-offline e-commerce

Online-to-offline (020) refers to a new type of e-
commerce that combines online order acquisition and
offline on-demand order fulfillment services (Dai et al.,
2023; Tao et al., 2023), which is characterized by physical
experience, integration of online and offline information
(Yang et al., 2020), and resource sharing (Wan X et al.,
2023), and has received great attention from both
academia and practice. Research on 020 often focuses
on the elements of product, price, and service, and the
wholesale price and product design strategies of partici-
pants in an O20 supply chain are influenced by online
consumer reviews (Li et al., 2021) and consumer reference
effects (Ma et al., 2021). Appropriate service strategies
can mitigate the competition between online and offline,
retailers prefer to have full control and pay the full cost
for their offline services (Amrouche et al., 2023), and
retailers generally regard “buy online, pick up in store”
(BOPS) services as an important omnichannel initiative
(Song et al., 2020), and they encourage consumers to
purchase products online and utilize offline channel
services as sales aids to satisfy consumers’ experience
utility (Ma et al., 2021), BOPS strategy has been widely
used in a variety of contexts as it attracts both existing
and potential customers, but it is not appropriate to intro-
duce BOPS when service levels are high across all channels
because when the cost of improving online service levels
is high, the all channels will rather reduce the service
level when BOPS is introduced (Fan et al., 2022), so
there are researches focusing on the smart dual channel
(online to offline) strategy in order for it to provide the
most appropriate service to the customers (Choi et al.,
2022). In the field of e-commerce, there have been a large
number of research results on O20, however, few studies
on digital science and technology service platforms have
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considered O20. Based on the specificity of S&T
achievements transactions, it is more important to highlight
the O20 multi-channel integration. Therefore, this study
considers integrating the S&T achievements transforma-
tion service platform into the O20 operational model,
which has not been studied before.

2.3 Platform charging strategy

Platform charging decision is a fundamental issue that
every platform must thoroughly address (Chen et al.,
2022; Zhao and Ni, 2024), platforms connect supply-side
and demand-side, and different platform charging strate-
gies affect the behaviors of both supply-side and demand-
side (Chen and Xu, 2024). Some platforms charge supply-
side service fees (Zhang et al., 2019; Chen et al., 2020;
Nie et al., 2022; Muthers and Wismer, 2022; Chen and
Xu, 2024; Avinadav and Levy, 2025), and platforms offer
two common charging models to the supply-side, one is
revenue-sharing (i.e., commission charges), and the other
is fixed-fee charges (Zhang et al., 2019), simulating the
interaction between the three stakeholders and solving the
problem of pricing strategy selection of the supply side
(Nie et al., 2022), when the platform does not participate
in the competition, designing a charging mechanism that
includes a combination of fixed-fee and variable commis-
sion to the supply side can maximize the utility of the
three parties (Chen et al.,, 2020). When the platform
participates in the competition, charging the supply side a
percentage of the commission can increase the attractive-
ness of the platform (Muthers and Wismer, 2022). Avina-
dav and Levy (2025) found that under circumstances
where the platform holds an informational advantage,
adopting a fixed-fee charging model for interactions is
more beneficial than a commission-rate charging model.
In addition, the quality of the product offered by the
supply side and the market heterogeneity also affect the
platform’s charging strategy choice (Chen and Xu, 2024).

Some platforms charge for the demand side (Chen
et al., 2022; Mishra and Sarkar, 2023; Tang et al., 2023;
Amaldoss et al., 2024; Li et al., 2023; Tan et al., 2024),
and platforms can adopt either a uniform pricing strategy
or a tiered pricing strategy for consumers (Amaldoss
et al., 2024), when dual-platforms compete, the degree of
cross-network effect and the degree of functionality
matching of the free version affect the Nash equilibrium
strategies of the two platforms, and if the platforms are in
the early stage of development, they should prioritize the
strategy of charging the demanders (Tang et al., 2023). In
addition, under the service-oriented model of sharing
economy platforms, there are mixed charging models
such as on-time charging, monthly charging, and the
coexistence of two charging methods, and there are optimal
pricing strategies for all three charging methods that
maximize the revenue of the enterprise (Tan et al., 2024).
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In addition to the aforementioned charging models,
there is also a platform, such as on-demand service plat-
form, which adopts a business model of charging its
customers of demand-side and paying wages to its inde-
pendent service providers of supply-side (Taylor, 2018;
Bai et al., 2019). Other platforms, such as rental platforms
that charge both the supply side and the demand side.
This platform needs to choose between supply-side
charges and supply-demand charges (Wang et al., 2020),
and in markets where demand-side competition is more
intense than supply-side competition, the fixed-fee
scheme generates the highest profits for the platforms,
and conversely, in markets where supply-side competition
is more intense, the dynamic commission rate scheme
generates the highest profits (Zhang et al., 2022). Most of
their research focuses on the diversity of platform charging
schemes and lacks a direct comparison between the
supply-side and demand-side charging models. This is
the problem that this paper aims to solve, that is, the plat-
form is guided to choose the dominant charging strategy
after comparing two charging models.

2.4 S&T platform supply chain

In recent years, although the issue of supply chain collab-
oration has seen improvement, the traditional supply
chain environment has undergone significant changes
(Kumar et al., 2023), and the digital network platform has
also become a part of the supply chain decision-making,
for example, analyze the relationship between the manu-
facturer and platforms cooperative decision-making prob-
lem (Yu et al., 2023). With the gradual development of
digital commercial platforms, platform supply chain
management has received extensive attention from schol-
ars, and the issues that need to be solved in platform
supply chains usually include pricing decisions, service
decisions, data sharing decisions, contract management
decisions, and so on. The decision-making problems of
all parties in the platform supply chain, such as the big
data discriminatory pricing problem of service platforms
(Liuetal., 2021) and the user privacy data leakage problem
(Arora and Jain, 2024) have repeatedly appeared in the
platform supply chain, and how to effectively govern the
platform supply chain has become an important research
topic.

Typically, scholars researching the supply chains of
goods or services-based platforms pay considerable atten-
tion to the platform’s service investment strategies. This
is because users can directly perceive the service level of
the platform when they access it. Consequently, the
service strategy represents one of the crucial decisions for
the platform, exerting a significant impact on the
platform’s profit (Zhang et al., 2021). Some scholars also
focus on the decision-making behaviors of retailers on
the platform. They hold the view that online sellers
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should not be confined to selling on the platform alone,
but should also set up physical retail stores offline (Jin
et al., 2022). In addition, issues such as the platform’s
advertising strategy (Gal-Or et al., 2018), green strategy
(Du et al., 2019), contract management (Zhang et al.,
2022), and platform competition (Cohen and Zhang,
2022) are also topics of great concern in the field of plat-
form supply chain.

Distinct from the relatively well-studied platform
supply chain for goods (services), this paper considers the
S&T achievement transformation platform. The most
significant difference of this platform lies in the particu-
larity of its trading objects, namely S&T achievements.
After a transaction of S&T achievements is concluded on
the platform, the providers of these achievements need to
offer offline technical guidance to the demand-side of the
achievements, supporting the demand-side to complete
the industrial transformation of the achievements. This
implies that the level of offline supporting services
provided by the S&T achievements providers (not the
platform) is one of the important variables influencing the
transaction. Precisely based on this, in the process of
constructing the model, this study regards the level of
offline supporting services as a decision-making variable
for the providers, which will affect demand, the decision-
making of members in the S&T platform supply chain,
and their profits.

2.5 Research gaps

Some of the literature discussed above studies the design
and development of the service platform system for the
transformation of S&T achievements and the relationship
between economic growth and the transformation of S&T
achievements. The perspective focuses more on the S&T
achievements providers, with few studies on the demand
side of S&T achievements and the operational models of
the S&T achievements transformation platform. Some
other literature has analyzed the dual-channel decision-
making of O20 platforms (e.g., Fan et al., 2022; He
et al., 2021; Du et al., 2023), but the types of platforms
are limited to shopping, traveling, or catering industries,
etc., and the O20 decision-making of S&T achievement
transformation platforms has not been discussed. There is
also some literature discusses the charging strategy of
platforms, either supply-side charging or demand-side
charging, and solves the problem of quality, service, or
pricing strategy of supply-side or demand-side charging
under different charging schemes, but it does not take
into account the platform’s pricing decision or service
decision, and does not consider the decision of S&T
achievements transformation platforms (e.g., Zhang et al.,
2019; Nie et al., 2022; Chen and Xu, 2024). Many of
these studies use game theory to solve the problem of
coordinating the strategies of the platform parties, but
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none of them constructs a model by considering the
platform’s technological capability or the level of digiti-
zation as a demand-influencing factor (e.g., Cohen and
Zhang, 2022; Zhang et al., 2022).

In addition, the network effect is an important manifes-
tation of the characteristics of platform bilateral markets
(Armstrong, 2006; Rochet and Tirole, 2006), the existence
of'the network effect has a greater impact on the operational
decisions of platform-based enterprises. Scholars in the
field of platform-based operations management usually
take network effects as one of the important research
elements, e.g., Zhang et al. (2022), Cohen and Zhang
(2022), Zhao and Ni (2024). Of course, some scholars
ignore network effects (e.g., literature 1 to 7 in Table 1),
and this paper is consistent with most platform research
literature and considers the network effect in the model
settings. Table 1 shows the comparative differences
between the research of this paper and some other related
studies. It is worth mentioning that only the study of
Zhao and Ni (2024) belongs to the same category as the
research object of this paper, both of which are centered
on the service platform of S&T achievements, they focus
on the optimal pricing problem for platforms with different
operating models, while this paper aims to address the
question of at which end of the market a platform should
charge.

To summarize, the contribution of this paper to the
literature in this field lies in: (i) Regarding the research
object, we expand the research object in the field of plat-
form operation and supply chain management to the S&T
achievement transformation service platform; (ii) Regard-
ing the platform charging model, we clarify the advantages
and disadvantages of the demand-side charging and
supply-side charging strategies; (iii) Regarding the
research method, we adopt the classic leader-follower
game theory, innovatively characterizes attractiveness
functions of the platform and its system, and thereby
derives the Cobb-Douglas form of the demand function,

Table 1 Literature comparison
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which provides a reference for related research.

3 Problem description and basic
assumptions

3.1 The platform

Consider a digitalized S&T achievements transformation
service platform, which provides online S&T achievements
transfer and transaction services for S&T achievements
providers and demanders (also referred to as demand-side
users), to solve the contradiction between the supply and
demand of S&T achievements, such as patented technolo-
gies, and to assist in the application of S&T achievements
for commercial transfer and transformation. There is a
total of n S&T achievements providers on the platform,
n > 2; for example, more than 10,000 S&T achievements
are published on the platform “Zhongguancun Technology
Achievement Transformation and Technology Transac-
tion,” which can be regarded as the number of providers
on the platform. The platform and the n providers
together form a platform supply chain system. The platform
supply chain system relies on stakeholders to create value
together, and its attractiveness needs to be shaped by the
platform and the providers together.

There are two options for the platform’s charging
model je{DM,SM}. One is the demand-side charging
model (j=DM): the platform charges the demander a
unit transaction fee P, and the other is the supply-side
charging model (j=SM): the platform charges the
provider a unit transaction fee W. The type of charging
model a platform operates with is its important business
model, and this paper aims to study and solve the problem
of choosing the charging model of the platform. It should
be noted that for demanders, different charging models
will lead to differences in the attractiveness of the plat-
form, such that A’ denotes the attractiveness of the platform

Whether to consider

Literature Types of platforms Factors of influencing demand  Efforts of followers ~ Channel structure
network effects
Zhang et al. (2019) Shopping Platform Price + Quality Product quality Online No
Jietal. (2022) Shopping Platform Price + Quality + Socialization Product quality Online No
Fan et al. (2022) Shopping Platform Price + Service No followers Online + Offline No
He et al. (2021) Shopping Platform Price + Delivery fee No additional effort ~ Online + Offline No
Du et al. (2023) Takeaway platform Price + Delivery fee + Delivery ~ No additional effort ~ Online + Offline No
service level

Chen and Xu (2024) Shopping Platform Price + Quality No additional effort Online No
Zhang et al. (2022) Sharing platform Price No additional effort ~ Online + Offline Yes
Cohen and Zhang (2022) Sharing platform Price + Quality No additional effort ~ Online + Offline Yes
Zhao and Ni (2024) Technology-trading platform Transaction fee + Registration fee No additional effort Online Yes
Our paper S&T achievements Level of digitization + Price +  Offline Supporting ~ Online + Offline Yes

transformation platform

Service + Scale

Services
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under the j charging model, and thus the attractiveness of
the platform under the demand-side charging model can
be denoted as A®™ =T P, which is determined by the
platform’s level of digitization 7 (which influences the
efficiency of supply—demand matching), and the platform’
s charge to the demander P, where o is the corresponding
price elasticity; however, in the supply-side charging
model, since the platform does not charge fees at the
demand-side, the platform attractiveness in this model is
directly expressed as AS™ =T, which means that the
strength of the platform attractiveness at this time
depends entirely on its digitization level 7. In addition, C
denotes the unit service operation cost of the platform
and 7/, denotes the profit of the platform. Note that here
we consider cost C as the average unit cost.

3.2 The S&T achievements provider

The attractiveness a{ of provider i (i=1,2,..,n) is
expressed as @’ = s!p;?, where s/ is the offline supporting
service level of the provider’s S&T achievements trans-
formation. Due to the special nature of the service and
transaction content, the S& T achievements transformation
platform is different from the general online shopping
platform. It is difficult to facilitate the supply and demand
sides to reach a deal just by displaying the information
related to the S&T achievements online. It is often neces-
sary to have further consultation offline and provide
related technical support. Therefore, for the transformation
of S&T achievements such as special commercial trans-
actions, the level of offline supporting services given by
the provider plays an important role in attracting deman-
ders, because professional technical capabilities will have
a direct impact on the efficiency and effectiveness of the
transfer and transformation of S&T achievements (He
et al., 2020). Specifically, when the demander conducts
technology transactions online, he often encounters tech-
nical problems in the process of industrial transformation,
and then the provider must give the demander relevant
technical guidance and other supporting services offline
to help the demander better apply the technology to realize
the industrial transformation of S&T achievements. In
short, the level of supporting services s/ provided by the
provider is another important factor in addition to price.
In the traditional e-commerce field, this model is called
“order online, service offline” new retail. In the ride-
sourcing market, it is similar to the quality of service
provided by drivers to passengers (Li et al., 2022).
According to Li et al. (2022), drivers’ service quality is
modeled as a random variable that follows a uniform
distribution, capturing the variability in service outcomes
within ride-sourcing platforms. In contrast, this paper
treats offline supporting service quality as a decision vari-
able controlled by S&T achievement providers, reflecting
their strategic choices in optimizing service levels. In
addition, p; is the market price of the transformation of
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S&T achievements. It should be noted that, unlike the
reselling e-commerce platform, the S&T achievements
transformation platform does not hold the pricing right of
transformation of S&T achievements, and in reality, the
market price of transformation is often negotiated
between the provider and the demander, therefore,
considering the importance of focusing on the platform’s
charging model, we set the market price p; as an exogenous
variable here.

Many studies have emphasized the role of the price
factor in the bilateral market of platforms, and the coordi-
nation of bilateral users through price to solve the problem
of “the chicken lays the egg and the egg lays the chicken”
(Xie et al., 2021; Panico and Cennamo, 2022). Instead of
focusing on the resource price, this paper emphasizes the
operational decision of the provider’s offline support
services. The provider can decide the optimal level of
supporting services by investing in its services, such as
strategically investing in the hiring of science and tech-
nology specialists, personnel training, and the construction
of its service system, in order to implement the most
advantageous service strategy. When provider i decides
to provide the supporting servipze level s/, it needs to pay

J

the investment cost /(s}) = h(%) , for example, deploying
sufficiently experienced technical personnel (Musalem
et al., 2023), and this investment cost function is widely
used in the field of operations management research (Raj
et al., 2021; Yu et al., 2023; Kumar et al., 2023). In addi-
tion, the attractiveness of the overall provider on the plat-
form &’ is denoted as the sum of the attractiveness of all
providers, ie., a' =Y a =" s/p?’. Note that,
compared with traditional e-commerce platforms that sell
daily consumer goods, the trading objects of S&T
achievement transformation platforms, namely S&T
achievements, possess a high degree of uniqueness. This
can be manifested in the fact that they often hold technical
patents, and there are significant technological differences
among different achievements. In other words, the
heterogeneous characteristics are remarkably prominent.
Therefore, the overall attractiveness of providers on the
platform will increase as the attractiveness of each
provider strengthens. Let 7/ denote the profit of provider
i.

3.3 The demand

Denoting the demand D’ for S&T achievements (i.e.,
platform transaction volume) as D’ = (A’ Y (@'Y implies
that there is a complementarity between the platform
attractiveness A/, the overall provider attractiveness on
the platform a’, and the number of providers n. Note that
the functional expression is a standard Cobb-Douglas
form. This function implies a constant elasticity of
substitution between the different factors influencing
demand. In our case, it indicates that as the platform
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works on enhancing its attractiveness (through a higher
level of digitization, etc.), or as the S&T achievement
providers improve their attractiveness (by offering high-
quality offline supporting services), or as the platform
scale expands (launch more S&T achievements), the
substitution among these factors in influencing demand
remains consistent. The parameter @ indicates the impor-
tance of the demander’s purchasing behavior attributed to
the platform attractiveness, and a larger value of «
implies a greater intensity of the platform attractiveness
effect; the parameters 8 and y portray the intensity of the
provider attractiveness effect and the provider scale
effect, respectively. The substitution among these factors
in influencing demand remains consistent. For example,
if the platform invests in improving its attractiveness, the
change in demand due to this improvement will interact
with the other two factors in a way that is predictable
based on the parameters @, S8, and y. Since the overall
provider attractiveness a’ contains the number of
providers, based on the microeconomics theory, it is
determined whether there are increasing or decreasing
returns to scale based on whether S+ 7y is greater than 1.
In the digital platform scenario, this paper interprets these
two parameters as important and specific economic
meanings, that is, S+ is less than 1 indicating that the
platform exhibits a weakened network effect, and S+ is
greater than 1 indicating that the platform has a strength-
ened network effect. It is important to note that Panico
and Cennamo (2022) argue that the marginal utility of
demanders is decreasing as they get cheaper products and
better services. Therefore, this paper considers demand
D’ as a monotonically increasing concave function with
respect to a’/, which implies 8€0,1. In addition, this
paper considers @o >1 and BJ > 1, that is, the case
where the price elasticity is greater than 1, in which the
game model is guaranteed to have interior point solu-
tions.

Drawing on the idea in the theory of attractiveness first
proposed by Bell et al. (1975) that the market share of a
resource provider within a platform is determined by the
magnitude of its attractiveness relative to the attractiveness

of the providers within the platform as a whole, the
J

. i pa; .
market share of each provider ¢; is denoted as ¢; = — in
a’

this paper.

! charge users P
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3.4 The sequence of decision-making

The platform constructed in this paper acts as the leader
in the game, while the providers act as the followers.
Essentially, this belongs to a Stackelberg game, and the
decision-making sequence of this game is shown in
Fig. 3. In Stage 0, the platform needs to choose between
demand-side charging model and supply-side charging
model. (i) If the platform chooses demand-side charging
model, then in Stage 1, the platform decides to charge
demanders a fee of P, and then the provider decides the
level of supporting service s°™ in Stage 2, and ultimately
realizes the demand DP™ in Stage 3. (ii) If the platform
chooses supply-side charging model, then in Stage 1, the
platform decides to charge fees W from the provider, and
then the provider decides the level of supporting service
s™ in Stage 2, and finally realizes the demand D™ in
Stage 3.

The symbols involved in this paper are summarized in
Table 2.

4 Model development

This section constructs corresponding Stackelberg game
models based on two different charging models, where
the platform is the game leader and the provider is the
game follower.
4.1 Demand-side (DM) charging model
Based on the description of the model background in the
previous section, it can be seen that the platform’s
programming problem under the demand-side charging
model with the objective of profit maximization can be
expressed as follows
max 7" (P) = (P—C)D"™. (1)
P

The provider i’s programming problem, which also

aims to maximize profits, can be expressed as follows
max 2 (5P) = g™ D — [ (5PV).

i

2

i

Substituting AP =TP~ and D°M = (A°M)"(a™™)’n’

Demand-side (DM) charging model

Providers decide the
supporting service level sPM

__________________ Platform decides to

Providers decide the

o Achieving demand DM,

charge providers I supporting service level s} |

Supply-side (SM) charging model

Fig. 3 Sequence of the events.
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Table 2 Notation and definition

Front. Eng. Manag. 2025, 12(4): 1058-1078

Notation

Definition

Superscripts and subscripts

i The subscript i denotes the provider, i = 1,2,...,n

j The superscripts j = DM, SM denote the demand-side and supply-side charging models respectively

*

Market equilibrium

Parameters
T Level of digitization of the platform
pi Provider i’s market price of S&T achievements
n Total number of providers on the platform (size of the supply side of the platform)
a Influence coefficient of platform attractiveness on demand
B Influence coefficient of provider attractiveness on demand
y Influence coefficient of provider size on demand
c Unit service operation cost of the platform

Decision variables

P Unit transaction fees charged by platforms to demanders

w Unit transaction fees charged by platforms to providers

A Commission rates charged by platforms to providers

slf Level of offline supporting services of provider i under model j
Function

Al Attractiveness of the platform under model j

al
1

Attractiveness of provider i under model j

al Overall provider attractiveness under model j, a/ = Zl’.’zla{

D/ Demand for S&T achievements under model j (platform transaction volume)
qlf Market share of provider i under model j

Tr[, Profit of the platform under model j

T[{ Profit of provider i under model j

il Profit of platform supply chain systems under model j

into the above programming problems and solving the
Stackelberg game model according to backward induction
(Gaula and Jha, 2024), Proposition 1 is obtained as
follows (Refer to Appendix A for the proof of main
conclusions).

Proposition 1 Under the demand-side charging model,
the optimal pricing for users and the optimal level of
supporting services for providers of scientific and techno-
logical achievements by the service platform for the
transformation of scientific and technological achieve-
ments are respectively

pr= 2a0C 3)
T 2(@r-1)+p’
. 5 2a0C &
DM — lfz)ﬁTa y+ﬁ72h71 _ 1 2
i (n+p =) [2(&0’—1)+ﬁ]
“

Proposition 1 gives the optimal pricing strategy P* for
the platform under the demand-side charging model, and

the optimal response strategy s°™* for the provider in

terms of the level of offline supporting services.
4.2 Supply-side charging model (SM)

Under the supply-side charging model, the platform’s
programming problem can be expressed as follows

max (W) = (W-C)D™. 5)

The provider i’s programming problem can be
expressed as

max " () = (pi—W)gMD™M- 1(si™).  (6)
Substituting A =T and D™ = T*(a*™¥’n’ into the
above programming problems, and similarly solving the
game model based on backward induction yields Proposi-
tion 2 as follows.
Proposition 2 Under the supply-side charging model,
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the optimal pricing of the scientific and technological
achievement transformation service platform for the
achievement provider and the optimal supporting service
level of the provider are respectively

_pQ-p)+pC

W
2

()

N = [p T B (p-C)n+-D] 7. (8)

When the platform chooses the supply-side charging
model, Proposition 2 gives the optimal pricing strategy
W* for the platform, whereby the provider develops the
optimal level of supporting services s°™* as a response
strategy.

Further, the sales commission rate of the platform is
denoted by 4, that is, the platform charges the commission
from the S&T achievement provider in the proportion of
A of the sales revenue, which leads to Lemma 1.

Lemma 1 Under the supply-side charging model, the
commission rate charged to the provider by the S&T
service  platform at  market equilibrium s

o BP=C)

Under thgpsupply-side charging model, the platform
takes the commission W* from each transaction, which
implies that the platform endogenously determines the
commission rate A*. As in Lemma 1, which shows the
level of the platform’s commission rate at market equilib-
rium.

Property 1 The following correlations exist between

<0,

the commission rate and the main parameters:
o <0 or >0.
dp ’ aC

According to Property 1, the commission rate is nega-
tively correlated with the strength of the provider’s attrac-
tiveness effect and the market price of transformation of
S&T achievements, and positively correlated with the
platform’s unit service cost of the platform, which means
that the stronger the provider’s attractiveness effect and
the higher the transaction price of the transformation of
S&T achievements are, the lower the commission rate
charged by the platform will be. In addition, the higher
the platform’s unit service cost is, the higher the commis-
sion rate charged by the platform will be. It is worth
noting that, when the platform and the provider share
revenues, the strength of the provider’s attractiveness
affects the revenues it shares. Specifically, if the attrac-
tiveness effect is stronger, the platform will share higher
revenues with the provider; conversely, the provider will
obtain lower shared revenues.

Conclusion 1 (The platform’s commission strategy)
The platform should offer commission rate discounts to
providers of high-value S&T achievements, charging
lower commissions. Conversely, higher commissions

B
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should be charged to providers of low-value S&T
achievements. This measure indirectly filters out high-
quality providers and prevents low-quality providers
from “bad money drives out good.” In the long-term, this
charging mechanism is conducive to promoting the
sustainable development of the platform.

5 Results and discussion

5.1 Comparison of optimal decisions

First, based on the equilibrium solution of the provider’s
optimal level of offline supporting services, by analyzing
its correlation with the digitization level T of the plat-
form, Property 2 can be obtained.

Property 2 The following correlation exists between
the provider’s optimal level of offline supporting services

s
ST > 0.

From Property 2, s* is positively correlated with T,
that is, the higher the digitization level of the platform is,
the higher the supporting service level that providers will
be prompted to offer. It follows that digitization is not
only beneficial to helping platforms improve the matching
rate, but also helpful for motivating the providers of
achievements to invest more in supporting services.

Conclusion 2 (The provider’s supporting service strat-
egy) For providers of S&T achievements, they need to
determine the level of offline supporting services offered
to research users based on the digitization level of the
platform they join. If the platform has a high level of
digitization, the provider should also adopt a strategy of
delivering high-quality supporting services. With the
rapid development of digital technology, the technical
level of supply and demand matching on platforms has
undoubtedly increased significantly, which also brings
pressure on providers to offer supporting services.

Furthermore, comparing the provider’s optimal level of
offline supporting services under the two charging
models leads to Proposition 3.

Proposition 3 (Comparison of supporting services
levels) (i) If (P*)™ > P 2pc,8, then s°* > ¢ (ii) If
(P < p;cﬁ, then "™ <™ (i) If (P)™ =
p-c, 2P
2_5, then s"™* =g

P

and the platform’s digitization level:

SM

Proposition 3 gives the conditions under which the
level of supporting services dominates under the two
charging models, and Fig. 4 visualizes the dominant situ-
ation.

According to Fig. 4, it can be seen that s”™* is always
the largest in the Region ) under the two cases of the
C-value, that is, demanders in this region can enjoy a
higher level of offline supporting services under the

DM
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® SDM* > gSM*
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T
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(3) sPM* < gSM”
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Fig. 4 Dominant scenarios of the level of supporting services under the two charging models.

demand-side charging model, which means that only in
terms of the level of supporting services, when Region @
occurs, demanders will prefer the platform to implement
the demand-side charging model, which from another
angle also indicates that if demanders want to enjoy a
higher level of supporting services, their willingness to
pay service fees to the platform will also be higher. In
addition, it is worth noting that in Region (), demanders
are the ones who don’t want the platform to implement
the demand-side charging model, because demanders
need to pay the service fee to the platform and can only
enjoy a lower level of supporting services, which is obvi-
ously a lower utility for demanders at this time. Comparing
Figs. 4(a) and (b), it can be seen that as the value of C
increases from less than 1 to more than 1, there is a
significant decrease in the cases where the level of
supporting services is favorable under the supply-side
charging model, which means that if the unit operating
cost of the platform is relatively high, it is more difficult
for the demanders to enjoy a higher level of supporting
services under the supply-side charging model.

Comparing the platform’s pricing strategies for the
bilateral market of S&T achievement providers-side and
demanders-side under the two charging models leads to
Proposition 4.

Proposition 4 (Comparison of charges) (i) If X >0,
then P* > W*. (ii) If X <0, then P*< W, (iii) If X =0,
then P =W*, where X=4p(1-p)+28C—-(p-C)
[2a02-p)-F].

Proposition 4 indicates that whether the pricing for
providers or demanders is higher in the two charging
models of the platform depends on the positivity or nega-
tivity of the X-value. When X > 0, the platform’s pricing
for demanders is higher than that for providers; whereas,
when X <0, the situation is reversed. Furthermore, to
provide a more intuitive comparison of the charging
levels on both sides of the platform, we represent the
relationship between the platform’s service cost (C) and
the price (p) of S&T achievements on a two-dimensional
coordinate axis, as shown in Fig. 5.

(P*) A
2C
(D Infeasibility (D) sPM* > gSM*
horizon
2
13: SDM"< SSM* 4
0 1C 20p
(b)yCc>1
CA
High
2(00— 1)+
Slope = 227 V*F
200+

e

Region @: Charging
the supply side more
than the demand side

Region (D: Charging
the demand side more
than the supply side

Low

0 Low High P

Fig.5 Comparison of charging levels on both sides of the
platform.

Fig. 5 intuitively illustrates the pricing strategies of
S&T achievements transformation platforms with different
cost structures. In most cases, the platform is more likely
to charge higher fees to the demand side. However, if the
platform’s transaction service cost is relatively low, it
will charge higher fees to the supply side.

5.2 Comparison of demand

Combining Propositions 1 and 2, it is easy to obtain the
demand under the two charging models at market equilib-
rium as shown in Lemma 2.

Lemma 2 In market equilibrium, the demand under
two charging models, demand-side and supply-side, are
respectively.

DDM* — (AUM*)“(EUM*)ﬁny

BU-20) 2y

=T%p = n=[h (n+B-1)]

£ 2a0C
2(@c-1)+pB
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DSM* — Ta(aSM*)ﬁny

=T%pnT 2Ry (p-C)(n+p-1)]

£
28

(10)
Based on Lemma 2, we can compare the level of
demand under the two charging models.

Proposition 5 (Comparison of demand) (i) If

200

_ [ _ 1%
Bp=C) |2aa=DrBI" o Do s DV i) It
2p | 2a0C |
-C) [2(c-D+8]*"
B (’;p ). (";’w c) FB1"  then D™ < D (i) If
Bp-0) _ »2(00'_ 1)+:8“T, then DPM* = DSM*_
2p 2a0C

Proposition 5 gives the predominance of the demand
under different charging models. To show more intuitively
the platform’s performance in terms of demand under the
two charging models, numerical simulation is used next
for comparative analysis. The parameters involved in the
full paper are assigned values as shown in Table 3.

Using MATLAB software, the relationship between the
size of the demand in the two charging models is
obtained as shown in Fig. 6.

As can be seen from Fig. 6, for the demand performance
indicator, the demand-side charging model dominates in
Region @ and the supply-side charging model dominates
in Region 3. This shows that when the platform’s unit
service cost and the market price of S&T achievements
transformation are both low, the demand-side charging
model can stimulate the market demand for S&T achieve-
ments transformation, while when the platform’s unit
service cost and the market price of S&T achievements
transformation are both high, the supply-side charging
model has a stronger role in promoting the market

Table 3 Parameter assignment

Parameter a B 6 o T n y h p C
Value 12 06 2 1 2 10 05 01 2 06

@ DPM* > Dsm*

(D Infeasibility horizon (p < C)
05 L L 1 L L ! L
0.60 0.65 0.70 0.75 0.80 0.85 0.90 095 1.00 C

Fig. 6 Dominating user demand under the two charging
models.
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demand. In addition, if the market price of the transfor-
mation of S&T achievements is high enough, the platform
should charge the supply-side providers rather than the
demand-side users, which is consistent with reality.

5.3 Provider’s preference for charging models

Combining Propositions 1 and 2 and substituting the
equilibrium solution into the profit function of the
provider, the provider’s profit under the two charging
models can be obtained. The trend of the provider’s profit
with respect to the key parameters is further obtained
through numerical simulation as shown in Fig. 7.

According to Fig. 7, in the process of gradual increase
of market price of transformation of S&T achievements,
unit service cost of platform, attractiveness effect strength
of platform and attractiveness effect strength of provider,
the profit of provider is always higher than that in
demand-side charging model than in supply-side charging
model. To a certain extent, this shows that the provider
strictly prefers the demand-side charging model, that is,
regardless of the market price of S&T achievements
transformation and the unit service cost of the platform,
as well as the intensity of the attractiveness effect of the
platform and the provider, the provider always prefers the
operation model in which the platform charges the
demanders.

Proposition 6 For both demand-side and supply-side
charging models of the platform, the demand-side charging
model is always preferred for S&T achievements
providers.

5.4 Platform’s preference for charging models

Combining Propositions 1 and 2 and substituting the
equilibrium solution into the profit function of the plat-
form, the platform’s profit under the two charging models
can be obtained. Furthermore, the trend of the platform’s
profit with the key parameters is obtained by numerical
simulation as shown in Fig. 8.

As can be seen from Fig. 8(a), in the process of market
price fluctuations related to the achievements transforma-
tion, no charging model is strictly dominant. Rather, both
the demand-side charging model and the supply-side
charging model have scenarios where they are advanta-
geous or dominant. Furthermore, the dominant situation
is determined by a certain market price threshold, when
the price exceeds the threshold, the supply-side charging
model is dominant, and when the price is lower than the
threshold, the demand-side charging model is dominant.

Proposition 7 When the market price of the transfor-
mation of S&T achievements is low, the platform should
choose the demand-side charging model; when the
market price is high, the platform should choose the
supply-side charging model.

In addition, as can be seen from Fig. 8(b), when the
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Fig. 7 Impact of changes in key parameters on the provider’s profit under the two charging models. (a) Impact of transfer market price
on profit; (b) Impact of platform unit cost of services on profit; (c) Impact of the platform attractiveness on profit; (d) Impact of the

provider attractiveness on profit.

platform’s unit service cost gradually increases from 0.6
to 1, the platform consistently achieves higher profits
under the supply-side charging model compared to the
demand-side charging model. According to Fig. 8(c), it
can be seen that the supply-side charging model dominates
in the vast majority of cases during the process of
increasing the strength of the platform attractiveness
effect from weak to strong, and the demand-side charging
model dominates only when the strength of the platform
attractiveness effect is weak enough. Fig. 8(d) indicates
that when the strength of the provider attractiveness
effect is weak, the supply-side charging model is domi-
nant, whereas when it is strong, the demand-side charging
model becomes dominant. This is another indication that
the platform will shift from supply-side charging to
demand-side charging as the provider attractiveness
effect increases from weak to strong. In conjunction with
Fig. 7, it is worth noting that the preferences of the platform
and providers toward charging models are not identical.

Proposition 8 When the strength of the provider attrac-
tiveness effect is weak, the platform prefers the supply-
side charging model; whereas, when the strength of the
provider attractiveness effect is strong, the platform
prefers the demand-side charging model.

5.5 Comparison of profit of platform supply chain
system

The profit of platform supply chain system IT’ is denoted
as the sum of the platform profit and the profit of all
providers on the platform, i.e., IV = +nm. Further-
more, the trend of the system’s profit with the key param-
eters is obtained through numerical simulation as shown
in Fig. 9.

According to Fig. 9, as the market price of S&T
achievements transformation, platform’s unit service
cost, platform attractiveness effect, and provider attrac-
tiveness effect gradually increase, the profit of platform
supply chain system is always higher under the demand-
side charging model than under the supply-side charging
model, which is similar to Fig. 7. Combining Figs. 7 and
9, it can be found that both the profit of platform supply
chain system and providers are higher under demand-side
charging model, which means that compared with supply-
side charging model, demand-side charging model has
better performance in these two profit indicators. In other
words, from the perspective of optimizing the profit of
the platform supply chain system, the demand-side charg-
ing model emerges as the dominant choice when comparing
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provider attractiveness on profit.

both charging models.

Proposition 9 From the perspective of the platform
supply chain system, the demand-side charging model is
dominant over the supply-side charging model.

6 Model extension: Charging both the
demand and supply sides

In this section, we extend our consideration to another
charging model. The platform charges a unit service fee
PME from the demand-side and at the same time charges a
transaction commission A from the supply-side, which
is the charging model for both the supply and demand
sides. Note that we use the superscript ME to represent
this extended model. Based on the settings of the previous
basic model, the platform’s programming problem with
the objective of profit maximization can be expressed as
follows

max " (PY*, A"%) = (PY* + 2Y¢p, - C) D",

PME ME

(11)

The provider i’s programming problem, which also
aims to maximize profits, can be expressed as follows

maxm" (5;") = (1= A") pig;"“ D™ = 1 (s)"). (12)

Substituting AMF = T(PM*)™ and DV = (AM*)"(a™®)’n’
into the above programming problems and solving this
game model according to backward induction, Proposition
10 is obtained.

Proposition 10 Under both the demand and supply
sides charging model, the optimal pricing for charging
users, the optimal commission rate for charging
providers, and the optimal level of supporting services
formulated by providers are respectively as follows:

PMEr _ 200(2-p)(C-p)
T B3-B(B-2+2a0)-2a0’

(13)

B-2+2a0)[p2-B)+C]-2a0C
plB-2+2a0)(3-p)-2a0]

/lME* —

(14)

-

S = { Tw* (n+-D[2-B)(C-p)] ™ }
hp#Qac)[3-B)(B-2+2a0)-2ac] ")
(15)

Apparently, under the charging model for both sides,
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Fig. 9 Impact of changes in key parameters on the profit of the platform supply chain system under two charging models. (a) Impact of
transfer market prices on profit; (b) Impact of platform unit cost of services on profit; (c) Impact of the platform attractiveness on profit;

(d) Impact of the provider attractiveness on profit.

the platform needs to formulate two pricing strategies
simultaneously. We obtain Propositions 11 and 12 by
conducting a comparative analysis of the equilibrium
results under different charging models.

Proposition 11 (Comparison of charging to deman-
ders)

(i) If p<C{1—

[3-B)(B-2+2a0)-2a0] } then
Q2-p[2(ac-1)+p] '

PME < P,
y [3=B)(B-2+2a0) - 2a0]
. e (e T s A
3 ~ [B-B)(B-2+2a0)—2a0]
7 _C{l C-pR(ac—1+f] } then

An important conclusion can be drawn from Proposition
11. For platforms dealing with S&T achievements of
relatively low value, they will charge lower fees to
demanders under the charging model for both supply and
demand sides. For platforms dealing with S&T achieve-
ments of relatively high value, they will charge lower
fees to demanders under the charging model only for the
demand-side. This finding is of great significance for
guiding the practical operation of platforms.

Conclusion 3 (The platform’s pricing strategy for
demanders) For platforms dealing with high-value S&T
achievements, they should set higher prices for demanders
under a dual charging model that includes both supply
and demand sides. For platforms dealing with low-value
S&T achievements, they should set higher prices for
demanders under a charging model that targets only the
demand side.

Proposition 12 (Comparison of charging to providers)

(i) If p satisfies the condition that p <

+2(aoc—1)’
then AME* < A*. p

(i1) If p satisfies the condition that p >

+2(aoc—-1)’
then AME* > A*. “

(iii) If p satisfies the condition that p =

then AME = A°,

From Proposition 12, when the value of S&T achieve-
ments falls within different interval ranges, the optimal
commission rates charged by the platform to providers
under different charging models show differences. In
other words, the platform should reasonably determine
the commission rates under different charging models

B+2(ao—1)°
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according to the value level of S&T achievements.
Specifically, for low-value S&T achievements, the plat-
form sets a higher commission rate under the supply-side-
only charging model. For high-value S&T achievements,
the platform sets a higher commission rate under the two-
sided charging model.

Additionally, we present the platform’s commission
rate strategy under varying combinations of the platform’
s service cost (C) and the price (p) of S&T achievements,
as shown in Fig. 10. In Region (O, the platform’s
commission rate is higher under the supply-side-only
charging model, while in Region @), the platform’s
commission rate is higher under the two-sided charging
model.

CA

High
Slope = +2(ac— 1)

h

Region (D:
Commission rate is
higher in supply-side-
only charging than in
two-sided charging

Region 2): Commission
rate is higher in two-sided
charging than in supply-

Low side-only charging

0 Low High 7

Fig. 10 Comparison of commission rates under the two
charging models.

7 Conclusions

7.1 Main findings

We consider a platform-based supply chain system
consisting of a digital service platform for achievement
transformation and multiple S&T achievement providers,
with the platform as the supply chain leader and the
providers as the supply chain followers. The focus of this
paper is to explore the charging model of the platform,
that is, how the platform chooses between the demand-
side charging model and the supply-side charging model.
To answer this question, this paper adopts the Stackelberg
theory to construct the game models between platforms
and providers under the two charging models and obtains
research conclusions by analyzing the game equilibrium
results. The main findings are as follows. (i) If the platform
’s unit operating cost is relatively high, S&T achievements
demanders are more likely to enjoy a higher level of
offline supporting services under the demand-side charging
model. (ii)) When both the platform’s unit service cost
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and the market price of S&T achievements transformation
are low, the demand-side charging model can stimulate
the market demand for S&T achievements transforma-
tion. While when both the platform’s unit service cost
and the market price of S&T achievements transformation
are high, the supply-side charging model has a stronger
role in promoting the market demand. (iii) S&T achieve-
ments providers always prefer the demand-side charging
model. However, for platforms, their preference for the
charging model is different from that of providers.
Impacts of the market price of S&T achievements trans-
formation, the strength of attractiveness effect between
platforms and providers and other factors, make a differ-
ence on the platform’s preference of charging model. (iv)
Compared with the supply-side charging model, the
demand-side charging model is more profitable for both
providers and the platform supply chain system. (v)
When the platform changes to the charging model for
both the supply and demand sides, its user service charging
strategy and provider commission system will most likely
change.

7.2 Managerial insights

Compared with the e-commerce online shopping platform
(Chen et al., 2023; Zhuo et al., 2024) and service-sharing
platform (Li et al., 2022; Anand et al., 2023; Liu et al.,
2024) for general consumer goods or services, this paper
chooses the platform of S&T achievements transformation
as the research object. Main findings of the research can
provide important management insights for the members
of the platform supply chain system for the transformation
of S&T achievements, mainly including the platform and
the S&T achievements providers, and in particular, it has
a strong significance of guiding the platform in the deci-
sion-making of the charging model of the operation prac-
tice.

For the service platform for the transformation of S&T
achievements, when formulating the charging model, it
should fully consider the market price of S&T achieve-
ments transformation, the unit operating cost of the plat-
form, the respective attractiveness effect strength of the
platform and providers, and so on, to make decisions. If
the market price of S&T achievements is lower, the
attractiveness effect strength of the platform is sufficiently
weak, and the attractiveness effect strength of providers
is relatively strong, the demand-side charging model is a
better choice for the platform. Conversely, the platform
should choose the supply-side charging model. Much of
the platform operations management literature discusses
only one model of platform charging to the supply side
but only considers the issue of whether the platform
should choose a commission system or a fixed fee system
(Zhang et al., 2019; Zhang et al., 2022; Chen and Xu,
2024), which is still essentially a supply-side charging
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model. However, this paper further expands to propose
the model of platform charging to the demand side,
which is one more optional charging model for S&T
achievement transformation platforms.

For providers of S&T achievements, although they do
not have the right to decide on the charging model of the
platform and can only be the recipients of the charging
model, they always have their preferred charging model
from the perspective of economic interests. Specifically,
when the market price of S&T achievements, the unit
operating cost of the platform, and the strength of the
respective attractiveness effect between the platform and
providers are within a certain range, providers show their
preference for the demand-side charging model. This
suggests that the preferences of providers and the platforms
for charging models are not completely opposed to each
other and that there are cases in which providers and the
platform achieve a win-win situation under the demand-
side charging model.

7.3 Limitations and future research

Our research can be further expanded in two aspects.
First, referring to the operational model of other types of
e-commerce platforms, the merchants stationed on the
platform have the pricing right for their products or
services, and introducing it into the service platform for
the transformation of S&T achievements means that the
provider can endogenously decide the market transfer
price of S&T achievements, so it is worthwhile to study
how the platform decides on the charging model when it
is in the game with the provider in such a situation.
Secondly, the situation of platform competition can be
further analyzed. When platforms compete, resource
providers face the problem of platform ownership, and
the influence of different ownership structures on the
platform’s choice of charging model can be discussed.
These extended studies in the future will not only
contribute to the enrichment of the theory of platform-
based operations management but also offer more
comprehensive and targeted guidance for the operational
practices of platform-based enterprises.
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Appendix A

Proof of Proposition 1

The profit function of provider i is =™ (sPV)=
sPMpr? h(sPMY?

0 o\ 1B 2
(Zk:l SkDMpkA)
order derivative of 7™ (sP™) with respect to sP™

pi(TP7)'n’ , to find the first

and get
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the first order condition as  p,/'°(TP")'n

(s = (=) s p (S s v )
25
. (Zk 1 /< /:6)2
Con51der the symmetry
DM — M i =1,2,..,

1

—hs?™ =0
conditions, 1i.e., p;=p,
n, so that the first order condition
nSDMp_(; (1 ﬁ) SDM -0
(nsPM -5)2 -B

—hs"™ =0, which in turn yields the optimal response of
provider i’s level of supporting services as
$PM(P) = [pB(TP)'w*2h™ (n+B—1)]"". The profit
function of the platform is 7)™ (P)=(P-C)(TP)"
w(Yr sP2Mp?Y, substituting §°M(P) and combining the
symmetries, we get wY(P)=(P-C VP (WT)7s
[p"h ' (n+p— 1)]2%, find the first-order derivative of

DM(P) with respect to P, and obtain the first-order

200 e
condition as P7% —Za—O-P*‘l(P C)=0. Thus, the

demand-side optimal pricing of the platform at equilibrium
2a0C
2(ac-1)+8"
From B€(0,1] and ao>1,
2&0- > 1 . 5 . . .
2(@or—1)+p , l.e.,, P*>C 1is established, which
satisfies the model reality condition. Bringing P* into
$°M(P), we can get the optimal service level of the
provider is

2a0C
D+p

A\

can be rewritten as p'(TP~)"n’

is obtained as P* =

it can be seen that

—ac
2-8

§PM+ _ [pl—éﬁTany+/f—2h—l (n+p— 1)]{/3[
The proof is completed.

2(ao —

Proof of Proposition 2

The profit function of provider i is =M (sV)=
§SM -5 W(s™M 2
(pi—-W)Tw . P — (’2 ) , and the first
(Zrs ) .
order condition is (pi=W)Tn p;?
(X1 S pl\())l ’ - ﬁ)s M (S(Zk lsk pka)_ﬂ —hsM =0

2-28
(Zl\ lsk p kt)) .
In the same way, according to the symmetry conditions

pi=p and s$M=sM_ the first-order condition can be
SM ,,—0 SM ,—0
ST T Tl
hs™ = 0, which leads to the optimal response fo the level
of supporting services is $™M(W)=[(p—W)T*n*?
p®h~'(n+p—1)]7. The profit function of the platform
is  aMW)=(W-O)Tw(Z, s™Mp?)',  substituting
$M(W) and combining with symmetry, we get
M (W) = (W= C) (p— W) (W T*) [ p 2™ (n+ - 1)] 7.
Finding the first order derivative of 7" (W) with respect
to W, the first order condition is obtained as

(p—W)f?*—i(W O)(p- W)” = 0. Therefore, the

2-p

rewritten as
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optimal pricing of the platform at the supply side in
pP2=p)+BC
2

For the model to be realistic, p > W > C clearly needs
to be satisfied, and from Be€(0,1] it follows that
p > W* > C holds, so optimal pricing is realistic. Bringing
W* into §M (W), the optimal level of supporting service
is obtained as s™M =[pPT W ?B2h) " (p-C)
(n+B-1)]7.

The proof is completed.

equilibrium is obtained as W* =

Proof of Lemma 1

rQ2-p)+pC
2
into the commission rate formula A= — to get the

Based on Proposition 2, substitute W* =

commission rate at equilibrium, we can obtain
o PQ=PHC _2p-P(p-C) _, B(p=C)

2p 2p 2p
The proof is completed.

Proof of Property 1

-C
From A" =1- Blp=C) , find the first order partial deriva-
2p
. . or _ pC
tive of A* with respect to p to get % = 2 <0, find

the first order partial derivative of 4" with respect to S to
o -C
- 0, find the first order partial derivative
B 2p o P

* —>0
of A* with respect to C to get aCc ~ 2p >

The proof is completed.
Proof of Property 2

Firstly, according to s™* = [p""#Tn**2h~' (n+B—-1) ™

2a0C = btai 9™ a
m , We can obtain oT  2- 8
2a0C B 1-0B p+B-2 7,1 Fr a1
m [p n h (n+ﬁ— 1)] =T % , SInce

ao > 1 and B € (0,1], therefore, it is easy to obtain that

6SDM*
oT

B (p-C)(n+B-1)]%,

>0. Secondly, according to s =[p #Tn*F>

it can be obtained that

aSSM* a _()/3 =2 ) - l
ST = 3glP e (p=O)n+p Sl)]
M
similarly, because 2—8 > 0, therefore, —— >0 holds.
J*
In summary, it can be concluded that > 0.

. oT
The proof is completed.

Proof of Proposition 3
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According to Propositions 1 and 2, we can get

DM

2a0C Y
Ploaor—1)+8 . because Be(0,1],

s
s B(p—-0C)
2 DM
aor>1, and p>C, thus >1]
200€__ | p= d similarly, > <1
2ao-Dp 2p f3, and similarly, o <l =
2a0C | p 2a0C
[2 (O’O'— 1 )+ﬁ ﬂ Subsct‘ltutlng P = m
we can get if (P*)_ > p2 DMs o, gSM*. if
-C -C
Py < o< if (P = g,
p

then sPM* = s5M*,
The proof is completed.

Proof of Proposition 4

and 2, we have

since B € (0,1] and

According to Propositions 1
P 4acC

W 2a=D+Al[p =B +ACT’

- [2(@o—1)+8]
[p2-p)+pC] = 4p(1-p)+2BC - (p-O)[2a0(2-p)-
B> 0. Let X=4p(1-B)+28C—(p—C) [2a0 2~ B)~B*],
then it follows that P*> W* if X >0, and P*<W* if
X<0,and PP=W*if X=0.

The proof is completed.

Proof of Proposition 5

DDM*
According to Lemma 2, we can get Do
22‘/§”pz/s[2((10'—])+ﬂ]2ﬂ DPM+
, so that ———>1, get
(acC) ¥ [B(p- O] b

>[/3(p—C)]”

, due to w@o>1 and

[2(@0‘— D+B|*~

2a0C 2
oo L a@ee-1)+8
p>C, it is obvious that ———————>0 and
2a0C
B-0 _, . .
T > U are established, therefore both sides of the
9
inequality at the same time to open TB times the
2ao-1)+8]" -C
square, can be obtained (ar=D+p > Bp=0) .In
2a0C 2p
-0) [2(ac-1)+8]"
conclusion, when Bp-C) < (ec-D+p , then
2p 2a0C .
DM+ > DSM*- \when Bp=C) > 2@r-D+p , then
2p 2a0C )
_ 2 -1 a
D™ < D™*: when Bp=0) = (ar=D+p , then
2p 2a0C
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DDM* — DSM* .
The proof is completed.

Proof of Proposition 10

The profit function of provider i is =™ (sM)=
TS pIo(PYE) ™ (1) h(s))
(2 o) P T and the first
=15 P
order ::cl)nlaitién is Ten p!=°(PME)™" (1 — AME)
Ziasip —(A=p) s\ p’
(s p)”

according to the symmetry conditions

Si-VIE = SME

hs® =0 In the same way,

pi=p and
, the first-order condition can be rewritten as

S 1o —ao nSME - (1 _ﬁ) SME
Ton pl=2(PME) ™ (1 - AME) - hsVE=0 |

which leads to the optimal response to the level of
supporting services is SME (PMEAME) =
[Ten* 20~ p'=B(PME) " (1 = AMF) (n+ B — 1)] 7. The
profit function of the platform is m)®(PM",AMF) =
T (PME + M p, — C) (PV®) ™7 (X1, sM p°Y’, substituting
SME(PME,AME) and combining with symmetry, we get
n;/lE (PME,/IME) — p—&/; (PME+/1MEp_C) (nyTa)ﬁ(PME)%[h—lpl—éﬁ
(n+B—1)(1-A"F)]75 . Finding the first order derivative
of m)™ (PY*, AM*) with respect to PM* and AV, the first

order conditions is obtained as
2 2
pME(1+L;)+Lf;@MEp_C):o
B- B- Therefore,

p(1—=A"F)— ﬂ (P +A"p-C)=0
the optimal charging strategies of the platform are
200(2-p)(C—p)

P = B-p(B-2+2a0)-2a0’
B-2+2a0)[p2-B)+C]-2a0C

plB=2+2a0)(3-B)-2a0]
Bringing P and 2™ into §"" (P"*, "), the optimal
level of supporting service is obtained as
T'w2 (4= D[C-HC-p]™ |

SME* — .
{ hp#Qao) (3 -B) (B2 +2a0) - 2a0] ™ }
The proof is completed.

obtained as and

/lME* —

References

Amaldoss W, Du J Z, Shin W (2024). Pricing strategy of competing
media platforms. Marketing Science, 43(3): 488-505

Amrouche N, Pei Z, Yan R L (2023). Service strategies and channel
coordination in the age of e-commerce. Expert Systems with Appli-
cations, 214: 119135

Anand A, Dutta S, Mukherjee P (2023). Platform exploitation in the
sharing economy. Operations Research Letters, 51(1): 47-53

Armstrong M (2006). Competition in two-sided markets. RAND Journal
of Economics, 37(3): 668—691

Arora A, Jain T (2024). Data sharing between platform and seller: An

Front. Eng. Manag. 2025, 12(4): 1058-1078

analysis of contracts, privacy, and regulation. European Journal of
Operational Research, 313(3): 1105-1118

Avinadav T, Levy P (2025). Contracting under information superiority
in a supply chain of subscription-based apps: A comparative analy-
sis. Annals of Operations Research, 344(2-3): 721-757

Bai J, So K C, Tang C S, Chen X, Wang H (2019). Coordinating
supply and demand on an on-demand service platform with impatient
customers. Manufacturing & Service Operations Management,
21(3): 556-570

Bell D, Keeney R, Little J (1975). A market share theorem. Journal of
Marketing Research, 12(2): 136-141

Bonina C, Koskinen K, Eaton B, Gawer A (2021). Digital platforms
for development: foundations and research agenda. Information
Systems Journal, 31(6): 869-902

Chen H J, Xu Q (2024). Strategies for dynamic pricing competition
between differentiated sellers: Considering platform fees and strate-
gic consumers. Managerial and Decision Economics, 45(2):
608-623

Chen J, Zhang C X, Wu Y F (2022). Research on pricing decisions of
sharing economy platform by considering consumer behavior.
Management Review, 34(9): 181-194

Chen J M, Liu Z Y, Zhang W, Gong B (2020). An optimal charging
strategy  for 49(6):
1605-1621

Chen J Q, Feng N, Guo Z L, Zhang W Y (2025). On-demand, long-
term, or hybrid? An economic analysis of optimal rental models on

crowdsourcing platforms. Kybernetes,

sharing platforms. Information Systems Research, 36(1): 307-325

Chen Y J, Zhong Y G, Cheng T C E (2023). Impacts of the minimum
quantity contract on an online retail platform. European Journal of
Operational Research, 306(3): 1236-1247

Cheng H, Huang S, Yu Y, Zhang Z, Jiang M (2023). The 2011 collab-
orative innovation plan, university—industry collaboration and
achievement transformation of universities: Evidence from China.
Journal of the Knowledge Economy, 14(2): 1249-1274

Cheng H, Zhang Z, Huang Q, Liao Z (2020). The effect of university-
industry collaboration policy on universities’ knowledge innovation
and achievements transformation: Based on innovation chain. Journal
of Technology Transfer, 45(2): 522-543

Choi S B, Dey B K, Kim S J, Sarkar B (2022). Intelligent servicing
strategy for an online-to-offline (O20) supply chain under demand
variability and controllable lead time. Operations Research, 56(3):
1623-1653

Cohen M, Zhang R Y (2022). Competition and coopetition for two-
sided platforms. Production and Operations Management, 31(5):
1997-2014

Dai H Y, Xiao Q, Chen S L, Zhou W H (2023). Data-driven demand
forecast for O20 operations: An adaptive hierarchical incremental
approach. International Journal of Production Economics, 259:
108833

Du S, Wang L, Hu L, Zhu Y (2019). Platform-led green advertising:
promote the best or promote by performance. Transportation
Research Part E: Logistics and Transportation Review, 128:
115-131

Du Z, Fan Z P, Sun F H (2023). 020 dual-channel sales: Choices of
pricing policy and delivery mode for a restaurant. International
Journal of Production Economics, 257: 108766


https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1287/mksc.2021.0092
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.eswa.2022.119135
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1016/j.orl.2022.11.011
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1111/j.1756-2171.2006.tb00037.x
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1016/j.ejor.2023.09.035
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1007/s10479-023-05565-2
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1287/msom.2018.0707
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1177/002224377501200202
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1111/isj.12326
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.1002/mde.4021
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.14120/j.cnki.cn11-5057/f.2022.09.013
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1108/K-03-2019-0173
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1287/isre.2022.0441
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1016/j.ejor.2022.08.016
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s13132-022-00907-0
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1007/s10961-018-9653-9
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1051/ro/2022026
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1111/poms.13661
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.ijpe.2023.108833
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.tre.2019.05.019
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766
https://doi.org/10.1016/j.ijpe.2022.108766

Qiang HU et al. Charging model of S&T achievements transformation platform

Fan X J, Tian L, Wang C F, Wang S S (2022). Optimal service decisions
in an omni-channel with buy-online-and-pick-up-in-store. Journal
of the Operational Research Society, 73(4): 794-810

Gal-Or E, Gal-Or R, Penmetsa N (2018). The role of user privacy
concerns in shaping competition among platforms. Information
Systems Research, 29(3): 698722

Gaula A K, Jha J K (2024). Pricing strategy with quality improvement
in a dual collection channel closed-loop supply chain under return
uncertainty. Operations Research, 24(2): 27

Gerwe O, Silva R, Castro J D (2022). Entry of providers onto a sharing
economy platform: Macro-level factors and social interaction.
Entrepreneurship Theory and Practice, 46(4): 833-856

Gilbert S M, Hotkar P, Liu C J (2024). Channel choice via on-line plat-
form. Production and Operations Management, 33(6): 1373—-1392

Govindan K, Malomfalean A (2019). A framework for evaluation of
supply chain coordination by contracts under O20 environment.
International Journal of Production Economics, 215: 11-23

He B, Mirchandani P, Shen Q C, Yang G (2021). How should local
Brick-and-Mortar retailers offer delivery service in a pandemic
world? Self-building vs. O20 platform. Transportation Research
Part E, Logistics and Transportation Review, 154: 102457

He X J,Meng X, WuY Y, Chan C S, Pang T (2020). Semantic matching
efficiency of supply and demand texts on online technology trading
platforms: Taking the electronic information of three platforms as
an example. Information Processing & Management, 57(5): 102258

Ji X, Li G, Sethi S P (2022). How social communications affect product
line design in the platform economy. International Journal of
Production Research, 60(2): 686—703

Jin L, Chen C H, Wen K (2022). Online retailers open the showroom:
Based on the perspective of supply chain. Chinese Journal of
Management Science, 30(6): 135-146

Jung D, Kim B C, Park M, Straub D W (2019). Innovation and policy
support for two-sided market platforms: Can government policy
makers and executives optimize both societal value and profits?
Information Systems Research, 30(3): 1037-1050

Kumar D, Agrawal S, Singh R K, Singh R K (2023). Coordination of
circular supply chain for online recommerce platform in industry
4.0 environment: A game-theoretic approach. Operations Manage-
ment Research, 16(4): 2081-2103

Li P, Mei S, Zhong W J (2023). Fee or subsidy? Pricing strategies for
digital content platforms with different content and advertising.
MDE. Managerial and Decision Economics, 44(8): 4482—4506

Li W, Zhang P (2021). Developing the transformation of scientific and

technological achievements in colleges and universities to boost the
development of low-carbon economy. International Journal of Low
Carbon Technologies, 16(2): 305-316

Li X, Li X, Wang H, Shi J, Aneja Y P (2022). Supply regulation under
the exclusion policy in a ride-sourcing market. Transportation
Research Part B: Methodological, 166: 69-94

Li Y M, Xiong Y, Mariuzzo F, Xia S M (2021). The underexplored
impacts of online consumer reviews: Pricing and new product
design strategies in the O20 supply chain. International Journal of
Production Economics, 237(3): 108148

Li Z B, Xu Y D (2022). Construction and evaluation of transformation
mode of the achievements in science and technology in colleges
under the background of artificial intelligence. Mathematical Prob-

1077

lems in Engineering, 2022: 9982871

Liu B, Zhao X Y, Gu Q Q (2024). Pricing strategy and platform
competition with partial multi-homing agents: When the aggregation
platform exists in ride-sharing market. Transportation Research Part
E, Logistics and Transportation Review, 184: 103483

Liu J Y (2024). Co-creating values for the transformation of scientific
and technological achievements: Research on the structural hole
filling behavior of stakeholders. Chinese Management Studies,
18(2): 289-306

Liu W, Long S, Xie D, Liang Y, Wang J (2021). How to govern the
big data discriminatory pricing behavior in the platform service
supply chain? An examination with a three-party evolutionary
game model. International Journal of Production Economics, 231:
107910

Ma D Q, Hu J S, Wang W H (2021). Differential game of product-
service supply chain considering consumers’ reference effect and
supply chain members’ reciprocity altruism in the online-to-offline
mode. Annals of Operations Research, 304(1-2): 263-297

Mishra S K, Sarkar S (2023). Can social media platforms charge their
users? Economics Letters, 233: 111415

Musalem A, Olivares M, Yung D (2023). Balancing agent retention
and waiting time in service platforms. Operations Research, 71(3):
979-1003

Muthers J, Wismer S (2022). Why do platforms charge proportional
fees? Commitment and seller participation. Review of Network
Economics, 21(2): 83-110

Nie T F, Guan S H, Du S F, Zhu S Y (2022). Pricing strategy selection
for the sharing platform with heterogeneous laborers. Computers &
Industrial Engineering, 169: 108241

Panico C, Cennamo C (2022). User preferences and strategic interactions
in platform ecosystems. Strategic Management Journal, 43(3):
507-529

Raj A, Modak N M, Kelle P, Singh B (2021). Analysis of a dyadic
sustainable supply chain under asymmetric information. European
Journal of Operational Research, 289(2): 582594

Rochet J C, Tirole J (2006). Two-sided markets: A progress report.
RAND Journal of Economics, 37(3): 645-667

Rossmannek O, David N, Schramm-Klein H (2022). Suppliers’ loyalty
to their sharing platform: The influence of multiple roles. Journal of
Business Research, 143: 272-281

Shi J X, Li X Y (2024). Order assignment in a ride-hailing platform
with heterogeneous participants. Operations Management Research,
17(1): 152-174

Song J B, Cai J H, Li R, Li Y N (2023). Design and implementation of
scientific research achievement transformation system. 2023
IEEE/ACIS 21st International Conference on Software Engineering
Research, Management and Applications, Orlando, FL, USA,
407-412

Song P, Wang Q, Liu H, Li Q (2020). The value of buy-online-and-
pickup-in-store in omni-channel: Evidence from customer usage
data. Production and Operations Management, 29(4): 995-1010

Tan C Q, Li J Z, Chen X H, Deng Z C (2024). Pricing strategies of
enterprises under servicizing business of sharing economy. Chinese
Journal of Management Science, 32(6): 7-67

Tang H, Chen J, Ai X Z, Li X J, He H J (2023). First-party content
decision under competitive hardware/software platforms: Free vs.


https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1080/01605682.2020.1863753
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1287/isre.2017.0730
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1007/s12351-024-00836-7
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/1042258720903404
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1177/10591478241249478
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.ijpe.2018.08.004
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.tre.2021.102457
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1016/j.ipm.2020.102258
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.1080/00207543.2021.2013562
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.16381/j.cnki.isn1003-207x.2019.1181
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1287/isre.2019.0851
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1007/s12063-023-00384-x
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1002/mde.3960
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1093/ijlct/ctaa066
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.trb.2022.10.005
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1016/j.ijpe.2021.108148
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1155/2022/9982871
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1016/j.tre.2024.103483
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1108/CMS-02-2022-0052
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1016/j.ijpe.2020.107910
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1007/s10479-021-04032-0
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1016/j.econlet.2023.111415
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1287/opre.2022.2418
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1515/rne-2023-0020
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1016/j.cie.2022.108241
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1002/smj.3149
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1016/j.ejor.2020.07.042
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1111/j.1756-2171.2006.tb00036.x
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1016/j.jbusres.2022.01.072
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1007/s12063-023-00417-5
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1109/SERA57763.2023.10197696
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.1111/poms.13146
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.16381/j.cnki.issn1003-207x.2021.0115
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026

1078
charge. European Journal of Operational Research, 311(3):
1068-1083

TaoJW,Dai HY, Chen W W, Jiang H (2023). The value of personalized
dispatch in O20 on-demand delivery services. European Journal of
Operational Research, 304(3): 1022—-1035

Taylor T A (2018). On-demand service platforms. Manufacturing &
Service Operations Management, 20(4): 704—720

Wan X, Jha A K, Kazantsev N, Boh W F (2023). Online-to-offline
platforms: Examining the effects of demand-side usage on supply-
side decisions. Information & Management, 60(2): 103757

Wan X, Chen J (2019). The relationship between platform choice and
supplier’s efficiency-evidence from China’s online to offline (020)
e-commerce platforms. Electronic Markets, 29(2): 153-166

Wang J, Wang K, Chang Y F (2024). Research on intelligent transfor-
mation platform of scientific and technological achievements based
on topic model algorithm and its application. Scalable Computing:
Practice and Experience, 25(1): 103-114.

Wang P, Du R, Wang H (2020). Charging renters or not? One-side
versus both-side brokerage model for online rental platforms. Elec-
tronic Commerce Research and Applications, 44: 101006

Wu L R, Chen W (2023). Technological achievements in regional
economic development: An econometrics analysis based on DEA.
Heliyon, 9(6): €17023

Xiao D, Kuang X S, Chen K B (2020). E-commerce supply chain deci-
sions under platform digital
Computers & Industrial Engineering, 150: 106876

Xie J X, Zhu W J, Wei L H, Liang L (2021). Platform competition with
partial multi-homing: When both same-side and cross-side network

empowerment-induced demand.

effects exist. International Journal of Production Economics, 233:
108016

Front. Eng. Manag. 2025, 12(4): 1058-1078

Xu M (2022). Performance evaluation of financial support for transfor-
mation of military scientific and technological achievements based
on machine learning and PCA. Wireless Communications and
Mobile Computing, 2022: 1043855

Yang Y, Gong Y, Land L P W, Chesney T (2020). Understanding the
effects of physical experience and information integration on
consumer use of online to offline commerce. International Journal
of Information Management, 51: 102046

Yu Z, Khan A R, Zia-ul-haq H M, Tianshan M, Tanveer M, Sharif A
(2023). Game analysis on the Internet+closed-loop supply chain
considering the manufacturer’s impact on promotional effect. Oper-
ations Management Research, 16(2): 992-1002

Zhang C L, Chen J Q, Raghunathan S (2022). Two-sided platform
competition in a sharing economy. Management Science, 68(12):
8909-8932

Zhang J Q, Cao Q N, He X L (2019). Contract and product quality in
platform selling. European Journal of Operational Research,
272(3): 928-944

Zhang X F, Li G, Liu M Q, Sethi S P (2021). Online platform service
investment: A bane or a boon for supplier encroachment. International
Journal of Production Economics, 235: 108079

Zhao Y, Ni'Y (2024). Research on pricing models for technology-trading
platforms with different business models: A two-stage dynamic
game model. MDE. Managerial and Decision Economics, 45(4):
1868-1882

Zhuo W Y, Peng J W, Wang J R (2024). Game theoretical analysis of
incumbent platform investment and the supplier entry strategies in
an e-supply chain. International Journal of Production Economics,
273: 109234


https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2023.05.026
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1016/j.ejor.2022.05.019
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1287/msom.2017.0678
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1016/j.im.2023.103757
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.1007/s12525-017-0280-3
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.12694/Scpe.V25i1.2277
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.elerap.2020.101006
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.heliyon.2023.e17023
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.cie.2020.106876
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1016/j.ijpe.2020.108016
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1155/2022/1043855
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1016/j.ijinfomgt.2019.102046
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1007/s12063-022-00311-6
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1287/mnsc.2022.4302
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ejor.2018.07.023
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1016/j.ijpe.2021.108079
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1002/mde.4112
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234
https://doi.org/10.1016/j.ijpe.2024.109234

	1 Introduction
	2 Literature review
	2.1 Transformation of S&T achievements
	2.2 Online-to-offline e-commerce
	2.3 Platform charging strategy
	2.4 S&T platform supply chain
	2.5 Research gaps

	3 Problem description and basic assumptions
	3.1 The platform
	3.2 The S&T achievements provider
	3.3 The demand
	3.4 The sequence of decision-making

	4 Model development
	4.1 Demand-side (DM) charging model
	4.2 Supply-side charging model (SM)

	5 Results and discussion
	5.1 Comparison of optimal decisions
	5.2 Comparison of demand
	5.3 Provider’s preference for charging models
	5.4 Platform’s preference for charging models
	5.5 Comparison of profit of platform supply chain system

	6 Model extension: Charging both the demand and supply sides
	7 Conclusions
	7.1 Main findings
	7.2 Managerial insights
	7.3 Limitations and future research

	Competing Interests
	Appendix A
	Proof of Proposition 1
	Proof of Proposition 2
	Proof of Lemma 1
	Proof of Property 1
	Proof of Property 2
	Proof of Proposition 3
	Proof of Proposition 4
	Proof of Proposition 5
	Proof of Proposition 10

	References

