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Abstract

After the outbreak of the COVID-19, the implementation of control
policies led to the interruption of logistics services. Product supply chains
depend on the operation of logistics industry also been -effected.
Therefore, it is necessary to study the logistics service supply chain
collaboration strategy under the sudden change of the service ability of
logistics service providers to ensure the normal operation of the entire
chain. With the development of economic globalization, the logistics
industry is also developing towards network, and the existing technology
is enough to support the research of logistics service supply chain from
the network perspective.

This paper studies the logistics service supply chain network
cooperation under sudden change of service capability, including the
construction of logistics service supply chain network and the research of
logistics service supply chain network cooperation after sudden change of
service capability. Firstly, the general structure of logistics service supply
chain network is analyzed, and a two-objective optimization model with
minimum cost and maximum customer satisfaction is established to
construct the logistics service supply chain network. Then, the
evolutionary game and system dynamics analysis of logistics service

supply chain network cooperation under sudden change of service
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capability are carried out. The main research results in this paper are as
follows:

(1) A dual-objective optimization model of logistics service supply
chain network with minimum cost and maximum customer satisfaction is
constructed. The logistics service supply chain network is obtained after
solving the model with genetic algorithm. Most available literatures
analyze the network attribute and vulnerability of logistics service supply
chain from the network perspective. This article gives the general
structure of the logistics service supply chain network, and uses a
dual-objective optimization model to reduce costs and improve customer
satisfaction to construct logistics services supply chain network. In the
process of model solving, the e-constraint method is used to transform the
objective function of customer satisfaction into constraints, so as to
achieve the goal of cost minimization on the basis of achieving customer
satisfaction to a certain extent. Finally, the real-coded genetic algorithm is
used to solve the model, and the constructed logistics service supply
chain network is obtained, and the visualization method is used to draw
the logistics service supply chain network diagram.

(2) The evolutionary game model of cooperation strategy of
integrators in logistics service supply chain network under sudden change
of service capability is constructed and simulated by system dynamics.

From a macro perspective, the integrators in the logistics service supply
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chain are abstracted into two groups with insufficient service capabilities
and redundant service capabilities. If the service capability of a logistics
service provider changes suddenly, an evolutionary game model of
cooperation strategy of integrators is established under the assumption of
incomplete rationality of integrators. Then, system dynamics method is
used to simulate and analyze the evolution process, results and factors
affecting the change of each cooperation strategy. It is found that the
optimal cooperation strategy of two integrator groups between the two
strategies of one-time collaboration and alliance collaboration is that both
parties choose alliance cooperation mode, and it is also found that
increasing incentives or excess returns can shorten the game cycle

between companies.

Keywords: Logistics service supply chain network; Horizontal

collaboration; Evolutionary game; Genetic algorithm; System dynamics
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def species_origin(population_size,nlsi,nflsp):
pop=(]
for u in range(population_size):
population=[]
for 1 in range(nlsi):
y=0
temporary=[ |
for j in range (nflsp-1):
r=random.randrange(0,D[1]-y)
temporary.append(r)
yt=r
if(sum(temporary)>d[i]):

r=random.randrange(0,D[1]-sum(temporary))

temporary.append(r)
else:

r=random.randrange(d[i]- sum(temporary),D[i]-sum(temporary))

temporary.append(r)

population.extend(random.sample(temporary,nflsp))

pop.append(population)
return pop
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