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Abstract

The rapid development of platform economy enhances the efficiency
of resource allocation of the whole society, promotes technological
changes and upgrades, and accelerates the development of industry in the
direction of automation and intelligence. In this context, fourth-party
logistics (4PL) companies, which can deploy and manage resources,
capabilities and technologies of their own and complementary service
providers, and can provide comprehensive supply chain solutions, have
started to transform into platforms, and some emerging 4PL platforms have
emerged, such as Cainiao Network, etc. 4PL platforms are essentially
platforms that use data to drive collaboration among third-party logistics
companies, which have the advantage of the whole It has the advantage of
the whole industry chain, which can ensure that bilateral customers of the
platform have a lot of opportunities for resource exchange and cooperation
and innovation. At the same time, as business ecosystems develop and are
applied across industries, this drives 4PL platforms and partners to
optimize and adapt their collaboration models, strengthening ties between
partners and increasing the flexibility of collaboration, as well as bringing
much value to all parties, such as reducing collaboration costs and
compensating for resource limitations, however, this also leads to the
complexity and uncertainty of coordinating third-party behavior on 4PL

platforms. However, this also leads to complexity and uncertainty in



NI KA SR A DL 4PL 1 B A G AE LOEN ST TT

coordinating third-party behavior on 4PL platforms.

Therefore, this paper investigates the 4PL platform eco-cooperation
and pricing strategy, the construction of 4PL platform ecosystem model,
4PL platform eco-cooperation, and 4PL platform pricing strategy. The
main work of this paper is as follows.

(1) A 4PL platform ecosystem consisting of a 4PL platform core layer,
a service layer and an environment layer is constructed in accordance with
the circle relationship. The main objects of the study are the core layer of
the platform, i.e. the 4PL platform, logistics service providers and the
demand side of logistics services, and the possible problems that may arise
during the evolution of the 4PL platform ecosystem.

(2) An evolutionary game model of 4PL platforms and logistics
service providers is constructed, and the conditions for the evolution of the
system to ecological cooperation are studied. Based on the existing 4PL
platform ecosystem, the evolutionary game model between 4PL platform
and logistics service provider is constructed based on the problems of
cooperation conflicts faced by each participant in cooperation with 4PL
platform, such as unreasonable order distribution and loss of industry
discourse, drawing on the existing literature on the research results of inter-
enterprise cooperation from traditional to ecological, to study the dynamic
behavioral decision-making strategies in the cooperation between the two

parties, and the evolutionary mechanism of mutual influence is studied. It
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Is found that the cooperation strategies that 4PL platform and logistics
service provider decide to choose in the process of cooperation will
influence each other, and the evolution direction of the cooperation
relationship between them mainly depends on the specific strategies
adopted by 4PL platform and logistics service provider. As the excess
revenue, loss cost, and additional cost of the 4PL platform and logistics
service provider decrease, the possibility of both parties adopting the (eco-
cooperation, cooperation) strategy set increases, and the (eco-cooperation,
cooperation) strategy set is the system optimal choice, and this finding can
be used to explain the phenomenon that more and more logistics service
providers are willing to engage in eco-cooperation with Cainiao network.
(3) A pricing model of 4PL platform considering the enabling cost is
established, and the bilateral pricing strategies of 4PL platform are studied
at different stages of ecosystem development. On the basis of insight into
the development model of platform enterprises, the model introduces the
concept of enabling cost and investigates the impact of the enabling cost of
4PL platform on the service price charged by the platform to logistics
service demanders and logistics service providers, the platform profit, the
optimal surplus of logistics service demanders and providers bilateral
platform service recipients and the development of 4PL platform
ecosystem. The study shows that the increase in the cost of empowerment

of either bilateral party by the 4PL platform will cause the 4PL platform to
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charge them higher service prices, but the size of the platform users should
also be considered in determining the pricing, and the high prices should
be set for the logistics service providers in priority when the platform
ecosystem is small, and the high prices for the logistics service demanders
in priority when the platform ecosystem is large to ensure the platform's
revenue; meanwhile, the increase of empowerment cost will improve the
user experience of logistics service demanders and logistics service
providers, which can motivate other users outside the platform to join the
4PL platform ecosystem, so that the network externality of the platform
will be enhanced, which can make the 4PL platform much more profitable
and thus promote the sustainable development of the 4PL platform

gcosystem.

Keywords: 4PL platform ecosystem, ecological cooperation, pricing

strategy, evolutionary game, system dynamics
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