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To optimize the spatial layout of modern logistics services in Zhengzhou, build a driving mechanism for the professional
development of logistics services, and promote logistics services to give full play to the driving force of coordinated development of
regional economy, we must base ourselves on the logistics service industry chain, strengthen industrial innovation, value in-
novation and integration innovation, and realize the reconstruction of the value chain of logistics service industry. Based on the
three-chain integration theory, this paper constructs a fuzzy comprehensive evaluation model for the three-chain integration of
logistics service industry, adopts a combination of qualitative and quantitative methods, evaluates the effect of the three-chain
integration of logistics service industry in Zhengzhou, and aims at the problems existing in the process of three-chain integration,
such as lack of systematic planning, weak competitiveness, and low profitability. Measures such as improving fiscal and tax
incentives, clarifying strategic positioning, overall planning of industry layout, strengthening innovation, and integrating new
driving forces for the development of logistics service industry will further promote the in-depth integration of logistics service
industry chain, value chain, and innovation chain in Zhengzhou.

1. Problem Presentation

With the proposal of “One Belt And One Road” strategy and
the approval of Zhengzhou national central cities,
Zhengzhou has been entrusted with the important task of
building an international logistics center by its superior
geographical position and good transportation system; the
National Development and Reform Commission has
pointed out that Zhengzhou national central city should be
built as a logistics center. Therefore, improving the infra-
structure construction of logistics service industry, building
alarge-scale logistics service center and logistics information
hub, innovating the operation and management mode of
logistics service industry, and promoting the cost reduction
and efliciency increase of logistics service industry are the
key measures to accelerate the development of modern
intelligent logistics service industry in Zhengzhou, so as to
meet the expansion of the demand for logistics service

industry by the optimization and upgrading of regional
economic structure, realize the optimal allocation of re-
sources in Zhengzhou, and improve the efficiency and effect
of economic operation. The key measures to improve the
efficiency and effect of economic operation [1]. By pro-
moting the effective integration of the value chain, industrial
chain, and innovation chain of the logistics service industry,
this can effectively promote the rapid development of the
logistics service industry in Henan Province and compre-
hensively build Zhengzhou into an international logistics
hub city and a domestic logistics hub city.

Based on the development status of Zhengzhou’s lo-
gistics service industry, this paper combines the research
trends of the three-chain integration of logistics service
industry, builds an evaluation model of the three-chain
integration level of Zhengzhou’s logistics service industry,
explores the specific reasons that affect the integration of
industrial chain, logistics chain, and innovation chain in the


mailto:pengqingxiu@163.com
mailto:408169810@qq.com
https://orcid.org/0000-0002-8366-8457
https://orcid.org/0000-0002-1693-4647
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/7465152

development process of Zhengzhou’s logistics service in-
dustry, and plays a certain role in promoting Zhengzhou’s
logistics planning optimization, comprehensive allocation of
logistics resources, and strategic adjustment of logistics
enterprises.

2. Research Review and Research Trends on the
Three-Chain Integration of Logistics
Service Industry

The task of optimizing and upgrading China’s economic
structure in the next five years is to deploy the innovation
chain around the industrial chain and promote the
restructuring and upgrading of the value chain of traditional
industries by relying on the innovation chain. The logistics
service industry optimizes the allocation of resources at each
node of the industrial chain through basic means such as
storage, transportation, distribution, and information pro-
cessing to realize the effect of 1+1>2 (Jing) [2].

2.1. Research Status of Three-Chain Integration of Logistics
Service Industry. The research results of the three-chain
integration of the logistics service industry include conno-
tation definition, internal logic, and mechanism of action,
but the results are relatively scarce. Given the development
trend of the financial industry, manufacturing industry,
agriculture, and other industries and the attempt of three-
chain integration development, combined with the devel-
opment status and development trend of the logistics service
industry, this paper elaborates from three dimensions:

(1) Definition of the connotation of three-chain fusion.
As for the connotation of three-chain fusion, dif-
ferent scholars emphasize the definition of three-
chain fusion due to their different research per-
spectives. For example, Yee and Seog [3], David et al.
[4], and Lee et al. [5] believe that the key of three-
chain integration is the integration of innovation
chain, which can promote the transformation of
scientific research achievements through the re-
construction of innovation chain and further pro-
mote the innovation of products and technologies in
the industrial chain. Realize the optimization and
promotion of the industrial value chain; Jixin et al.
Zhijian Lin [6] think that the three-chain integration
refers to the integration of industrial chain, inno-
vation chain, and capital chain, and the mechanism
of the integration of the three is the interaction
mechanism of the three. Taking Zhejiang smart
health industry as the research object, it is proposed
to optimize financing channels and improve capital
chain to promote technological innovation and
knowledge innovation and then provide support for
industrial development. Zhou [7] proposed that, by
integrating all resources in the industrial chain, in-
cluding capital and scientific and technological in-
novation, operating costs can be effectively reduced.
Market competitiveness and profitability can be
improved [7]. Zijing [8], from the perspective of the
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unbalanced situation of logistics space, believes that
the development of the logistics service industry can
only be stimulated by the coordinated development
of the industrial chain, innovation chain, and value
chain [8].

(2) Study on the interaction mechanism of three-chain

fusion. This paper studies the development status of
the logistics service industry and, through empirical
analysis, identifies the key variables that restrict the
development of the logistics service industry and
then explores the development trend of the logistics
service industry. Yao [9] takes the development of
Internet e-commerce shopping platform as the lo-
gistics supply chain must be integrated with the
development of e-commerce industry to build de-
velopment advantages [9]. Mahour et al. [10],
Manuel et al. [11], and Rivera et al. [12] demon-
strated empirically that logistics service industry
plays a key role in promoting the optimization and
upgrading of industrial value chain from the per-
spective of resource sharing. Yafei [13] used grey
correlation analysis degree to analyze the motivation
of logistics development in each node city of “One
Belt And One Road” and further pointed out that the
key to the development of modern logistics service
industry was to promote the improvement of the
value chain of the logistics service industry by im-
proving the innovation chain [13]. Wenfu [14] used
the annual data of logistics development and GDP to
establish a mathematical model after taking the
natural logarithm of GDP and goods turnover and
pointed out that the logistics service industry could
effectively promote economic development through
the integration of industrial chain, value chain, and
innovation chain [14].

(3) Study on the implementation path of three-chain

fusion. As for the implementation path of three-
chain fusion, scholars at home and abroad have
achieved abundant research results. Rivera et al. [15]
and Kumar et al. [16] took the American logistics
industry agglomeration as the research object to
analyze the integrated development path of logistics
service industry in shaping the advantages of in-
dustrial agglomeration. Cui and Song [17], Heitz and
Dablanc [18], Sakai et al. [19, 20], Dubie et al. [21],
Giuliano et al. [22], and Heitz et al. [23] took China,
Paris, Tokyo, Chicago, California, Sweden, and other
countries or cities as the research objects, combined
with the advantages of regional factors. Research and
analyze the specific implementation path in the
development process of logistics service industry; Liu
and Pingfan [24] started from the perspective of
upgrading the value chain of traditional industries.
Through empirical analysis, it is believed that the key
to promoting the industrial agglomeration effect is to
develop the eco-industrial chain with advantageous
industries as the core, to improve the innovation
chain based on technology and knowledge creation,
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and to build an interactive mode among the three by
promoting the upgrading of the value chain [24]; Fan
[25], from the perspective of steel logistics resource
integration, proposed strengthening resource shar-
ing and information exchange among relevant nodes
of the industry chain to realize the comprehensive
improvement of economic benefits, management
benefits, and economic benefits of the logistics ser-
vice industry [25]. Dongfang [26] made an in-depth
analysis of the development status of the logistics
industry from the aspects of location conditions,
infrastructure, logistics services and industrial en-
vironment, government support, and so forth and
pointed out that the logistics service industry should
strengthen innovation and promote the integrated
development of multiple industries [26].

To sum up, although there are few research theories and
achievements on the three-chain integration of the logistics
service industry, there are many attempts to develop three-
chain integration, the development status, and innovation of
the logistics service industry, which will provide theoretical
support for the research of this topic.

2.2. Internal Mechanism of the Three-Chain Integration of
Logistics Service Industry. At each node of logistics service
industry chain, there are circulation of innovation and
transfer of value. That is, through the innovation of
knowledge, technology, products, management methods,
and operation mode, the theoretical achievements of lo-
gistics development can be transformed into operation
management technology of logistics service industry, tech-
nology application can promote product innovation,
product innovation can strengthen the reform and inno-
vation of development mode of logistics industry, and the
innovation chain construction of management innovation of
logistics service industry can be realized. Drive the inte-
gration and innovation of logistics service content and
business modules to promote the increase of added value of
the logistics industry, accelerate the structure optimization
and development drive mechanism construction of logistics
service industry, and realize the systematic development of
logistics service industry. The theoretical model of the action
mechanism of the three-chain integration of logistics service
industry is shown in Figure 1.

First, enhance the industrial value chain based on the
value chain. As can be seen from Figure 1, in the logistics
service industry chain, demand analysis, design, and de-
velopment, logistics service and after-sales service belong to
high value-added nodes, while the added value of techno-
logical innovation, manufacturing, and sales operation is
low. On the basis of value chain reconstruction, through
innovative operation and management methods and effec-
tive use of intelligent information technology, promote the
value improvement of each node of the industrial chain and
realize the value chain improvement of logistics service
industry; that is, realize the integration of industrial chain
and value chain [27].
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FiGure 1: Theoretical model of the mechanism of three-chain
fusion.

Second, relying on the industrial value chain, accelerate the
integration of innovation chain. In the process of upgrading the
industrial value chain, relying on the demand for innovation
achievements in the layout of the industrial chain, promote more
innovation subjects to join the industrial value chain and make
accurate positioning, establish cooperative alliances, connect
innovation activities, innovation resources, and innovation
technologies, and enrich the connotation and forms of inno-
vation activities, so as to optimize and improve the innovation
chain and promote the transformation of innovation achieve-
ments to meet the development needs of the industrial value
chain. At the same time, when the industry develops to a certain
extent, it will put forward new requirements for the promotion
of the value chain and innovation achievements. Such repetition
will realize the coupling and interaction of the industrial chain,
the value chain, and the innovation chain, forming a virtuous
cycle process of synergy and mutual promotion.

Three-logistics-service-chain integration is the essence of
logistics industry value chain, based on the value chain
analysis, the traditional industrial chain of a link or entering
a new industry chain industry to choose a location, match
the knowledge, technology, products, management, and
build innovation chain mechanism innovation, with further
promotion of industrial value chain [2]. That is to deploy an
innovation chain based on the original innovation chain, to
realize the codependence and mutual transmission of ma-
terial, energy, and information among different industries
and enterprises, and to realize the flow and circulation of
innovation results in different links of the industrial value
chain, thus realizing the integration of the three chains.
However, the process of three-chain fusion is not one-di-
mensional. After the innovation chain design, a new in-
dustrial chain layout should be started, and then a new value
chain analysis and innovation chain design should be carried
out. Therefore, the essence of the integration of the industrial
chain, value chain, and innovation chain is a dynamic
coupling mechanism, which presents a spiral development
among the three to meet the needs of industrial economic
development at different stages. The dynamic logic model of
three-chain fusion is shown in Figure 2.
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FIGURE 2: Dynamic logic model of three-chain fusion.

3. The Foundation of the Three-Chain
Integration of the Logistics Service
Industry in Zhengzhou

The logistics service industry plays a key role in promoting
industrial integration and industrial structure optimization
and upgrading, promoting foreign economic and trade
activities, and driving more employment. As a key node city
in central China and One Belt And One Road, Zhengzhou is
located from east to west and from south to north, and the
development of the logistics service industry is of great
significance for promoting the optimization and upgrading
of industrial structure and accelerating the construction of
central China urban agglomeration. However, the logistics
service industry in Zhengzhou has not yet formed an in-
telligent, intensive, and collaborative management mode,
and there are problems such as high logistics cost and lack of
new technology application, through the guidance of perfect
logistics services to support and management system, and
vigorously to build large international logistics center de-
velopment, pay attention to the introduction of big data and
cloud platform and Internet technology. A relatively intel-
ligent management mode of logistics service industry has
been initially formed. Therefore, the basis of promoting the
three-chain integration of Zhengzhou logistics service in-
dustry is mainly presented in the following aspects.

3.1. Focus on Regional Advantages and Strengthen the Radi-
ation-Driven Effect of the Logistics Service Industry. By virtue
of its location advantage, Zhengzhou has become an im-
portant transportation hub city in China. There are not only
two railway arteries, Beijing-Guangzhou and Longhai, which
meet here, but also many national and provincial trunk
roads, such as 310 National Highway and Lianhuo Ex-
pressway, which run through Zhengzhou, and Xinzheng
International Airport. Convenient traffic conditions lay the
foundation for the development of logistics service industry.
By the end of March 2021, the number of enterprises en-
gaged in logistics-related business in Zhengzhou was 32,713,
accounting for 2/5 of the total number of logistics service
enterprises in Henan Province. More than 100 logistics
enterprises have a certain scale of development. Through
industrial agglomeration, Zhengzhou’s modern logistics
service industry has begun to take shape, and its industrial
driving capacity has been significantly enhanced. At the
same time, relying on the “One Belt And One Road” strategy,
we will implement the strategy; Zhengzhou vigorously
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develops air rail intermodal transport and sea rail inter-
modal transport to connect the maritime Silk Road. The
development of economic and trade activities along the Silk
Road and the operation of Zhengzhou-Europe trains have
promoted the rapid development of Zhengzhou’s logistics
service industry. Its business radiates to 34 provinces, au-
tonomous regions, and municipalities directly under the
central government and more than 100 foreign countries.
The internationalization of the logistics service industry
extends the industrial chain of Zhengzhou’s logistics service
industry and strengthens the construction of value chain and
innovation chain to provide a basis for development.

3.2. Promote the Adjustment of Industrial Structure and
Strengthen the Agglomeration Effect of the Logistics Service
Industry. Under the organization and guidance of the
provincial party committee and the provincial government,
Zhengzhou has accelerated the construction scale and speed
of Zhengzhou logistics service industry park by actively
undertaking the advantageous industries of coastal cities,
increasing the investment in the infrastructure construction
of logistics service industry, improving the management
policies of logistics service industry, and attracting invest-
ment, so as to continuously optimize the logistics service
industry structure of Zhengzhou and improve the overall
economic development situation. With the optimization of
industrial structure and commercial reform in Zhengzhou,
Zhengzhou has undergone qualitative changes in interna-
tional trade. At present, the ten characteristic industries in
Zhengzhou, such as medical medicine, food cold chain,
automobile manufacturing, textile and clothing, and grain
and flowers, have a good development momentum. The
logistics parks and third-party logistics enterprises based on
the ten characteristic industries have also entered a stage of
rapid development, innovating the operation mode of new
business forms of the logistics industry, such as cross-border
e-commerce, cold chain distribution, and assembly
manufacturing and distribution industry. It provides a basic
guarantee for Zhengzhou to cultivate and expand logistics
enterprises, establish an international logistics service sys-
tem in line with the world, promote the intelligent and
intensive development of logistics service industry, and
improve the core position of Zhengzhou in China’s logistics
service industry structure.

3.3. Increase the Investment Scale and Make the Distribution of
the Logistics Service Industry Reasonable. Clarify the strategic
positioning of logistics service industry in Zhengzhou, in-
crease investment, and improve the function of logistics
comprehensive information platform through the intro-
duction of modern equipment. Effectively strengthen the
service capacity of logistics informatization, build a modern
logistics hub, and make the industrial layout of logistics
service industry in Zhengzhou more reasonable. Five in-
ternational logistics hub service areas will be formed,
namely, the North Logistics Service Area, the West Logistics
Service Area, the South Logistics Service Area, the Inter-
national Logistics Service Area, and the Aviation Logistics
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Service Area. At the same time, Zhengzhou and Henan
Investment Group Co., Ltd. have jointly established Henan
Zhongyuan Modern Logistics Co., Ltd. and plan to complete
the development and operation of five modern logistics hubs
in Zhanyang, Xuedian, Shangjie, Guangwu, and Zhengzhou
International Logistics Park in Zhengzhou by 2023. The total
investment scale of the project reaches 12 billion yuan, and
the annual freight service volume is expected to exceed 50
million tons. It provides power for extending the material
strip of Zhengzhou logistics service industry and promoting
the value promotion of logistics industry chain. In particular,
the construction of the international inland port in the
economic development zone, which connects the railway
port, highway port, port, and airport to realize the linkage of
four ports, not only promotes the integration of logistics
resources and the agglomeration of the logistics industry in
Zhengzhou but also promotes the development of the ex-
port-oriented economy in the inland areas. Through several
measures, the layout of the logistics service industry in
Zhengzhou is more reasonable, and multimodal transport,
information intelligence, and cost minimization are realized.
Among them, Zhengzhou international inland port core
opening support is Zhengzhou-Europe international freight
train.

4. Establishment of Evaluation Mechanism
Model of Three-Chain Integration in Logistics
Service Industry

4.1. Thoughts on Evaluation of the Three-Chain Integration
Level of the Logistics Service Industry. The evaluation of the
three-chain integration level of the logistics service industry
is a comprehensive evaluation of the effect of the three-chain
integration of the logistics service industry. According to the
goal of three-chain integration of logistics service industry in
Zhengzhou, this paper comprehensively evaluates the effect
of three-chain integration of logistics service industry by
constructing a scientific and reasonable evaluation index
system and selecting appropriate evaluation methods. The
purpose of the evaluation of the three-chain integration level
of logistics service industry is to scientifically and objectively
reflect the effect of the three-chain integration of logistics
service industry, timely find the problems existing in the
process of the three-chain integration of logistics service
industry in Zhengzhou, and take corresponding measures
for correction and improvement, so as to continuously
improve the three-chain integration level of logistics service
industry in Zhengzhou. The specific evaluation ideas can be
as follows: determine the evaluation index system, collect
and process data, determine the evaluation method and
model, model evaluation, and output evaluation results.

4.2. Construction of the Evaluation Index System for the Three-
Chain Integration Level of the Logistics Service Industry.
The evaluation index system of the three-chain integration
level of the logistics service industry is the premise and
foundation of the evaluation of the three-chain integration
level of the logistics service industry. Therefore, it is

necessary to construct a scientific and reasonable evaluation
index system for the three-chain integration of the logistics
service industry according to the connotation, mode, and
operation mechanism of the integration of the logistics
service industry.

According to the research status at home and abroad and
the development status of logistics service industry in
Zhengzhou, this paper constructs the evaluation index
system of three-chain integration level of logistics service
industry from the perspective of supply and demand from
four aspects: logistics infrastructure resource integration
level, industrial chain related organization resource inte-
gration level, logistics innovation service integration level,
and logistics organization income level, as shown in Table 1.

4.2.1. Integration Level of the Logistics Infrastructure
Resources. The main goal of the three-chain integration of
the logistics service industry is to effectively improve the
value positioning of the logistics service industry in the
industrial chain by innovating the mode and connotation of
the logistics service industry. According to the character-
istics of the logistics industry, the operation process mainly
involves the use of storage, transportation, and information
integrated system platform. Therefore, the utilization effi-
ciency of resources such as storage, transportation, and
information integrated system platform is used to measure
the resource integration level of logistics infrastructure.

® Warehouse logistics utilization rate reflects the effi-
ciency level of storage resources, expressed by the
ratio of the total logistics demand to the total storage
facilities.

Warehouse logistics utilization rate =total demand
for steel logistics/total storage facilities.

@ The average logistics utilization rate of freight ve-
hicles reflects the efficiency level of transport re-
sources, which is expressed by the ratio of the total
logistics demands to the number of freight vehicles.

The average logistics utilization rate of freight
vehicles=the total demand of steel logistics/the
number of freight vehicles.

® Utilization rate of information integrated system
platform reflects the use of information platform,
which is expressed by the ratio of the total amount of
information integrated system platform to the de-
mand of the logistics platform.

The utilization rate of information integrated system
platform = demands of logistics platform/total amount of
information integrated system platform.

4.2.2. Resource Integration Level of Industrial Chain Related
Organizations. Integrating the three chains of the logistics
service industry needs the cooperation of all enterprises in
the industry chain. To some extent, the level of resource
integration of industrial chain related organizations is de-
termined by cooperation among various organizations, on
the one hand, technology research and development service
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TaBLE 1: Evaluation index system of three-chain integration of logistics service industry in Zhengzhou.

Integration level of logistics
infrastructure resources

Evaluation index system of three-chain integration of
logistics service industry in Zhengzhou

Logistics innovation service integration

The level of profitability of the logistics

Resource integration level of industrial
chain related organizations

Utilization rate of warehouse logistics
Average logistics utilization rate of
freight vehicles
Utilization rate of information
integrated system platform
Organizational resource sharing level
Complementation of logistics resources
Cooperation trust
Logistics demand response speed
Accuracy of logistics activities
Logistics service flexibility
Economic benefits
Management of earnings
Technical benefits

level

organization

enterprises, manufacturing enterprises, logistics and dis-
tribution enterprises, after-sales service enterprises, and
other related enterprises under the guidance of a certain
operation mechanism, to achieve the common, sharing, and
complementary logistics service resources and, on the other
hand, production enterprises, marketing enterprises, logis-
tics enterprises, and other related enterprises through co-
operation can quickly respond to the logistics service
demand and can share or disperse part of the risk. Given this,
the resource integration level of related organizations in the
industrial chain is measured by the indexes of resource
sharing level, complementation, cooperation trust, and so
on.

@ Sharing level of organizational resources: it reflects
the sharing degree of organizational resources among
relevant subjects of the industrial chain. The greater
the openness of information and resources of each
subject, the higher the level of sharing income.

®@ Complementation of logistics resources: it reflects the
differentiation and complementation of logistics
resources. The integration of logistics resources of
different organizations in the industrial chain can
promote and realize the complementation of the
logistics resources of various enterprises.

® Cooperative trust: cooperative trust is the premise of
cooperation between enterprises. The higher the trust
of each enterprise through cooperation, the more
conducive to the improvement of the three-chain
integration level of the logistics service industry.

4.2.3. Logistics Innovation Service Integration Level.
Logistics service innovation on the integration of industrial
chain of each node resources position, function, demand,
state, and target customers to effectively integrate organi-
zational relationships and service already achieved the goal
of service innovation; logistics service mode innovation is
the content of the response speed and accuracy of logistics
activities by logistics demand and flexible logistics services to
measure.

@ Logistics demand response speed: It reflects the
service demand of the logistics enterprise and the

processing speed of the logistics demands of the
enterprise, and it is expressed by the time to complete
the relevant service.

@ Accuracy of logistics activities: It is the basic re-
quirement of logistics services. Accuracy of logistics
activities is by customer requirements, the product by
the specified time and place of good delivery.

® Logistics service flexibility: It reflects the ability to
adapt to the change of logistics demand and service.

4.24. The Income Level of Logistics Organization.
Through the integration of the three chains of the logistics
services, it can not only give play to the function of logistics
service industry in the whole industrial chain but also further
expand the scope of the logistics service through service
innovation and value innovation, comprehensively improve
the service level of the logistics service industry, and ef-
fectively reduce and avoid the repeated investment and
construction of logistics resources. The fundamental pur-
pose of the three-chain integration of the logistics service
industry is to maximize the economic benefits of all parties
in the logistics service industry, maintain a cooperative game
relationship through innovation and value reconstruction of
the industrial chain, and realize the goal of bringing benefits
to all parties of supply and demand. Therefore, the income
analysis in the integration of logistics resources is used to
measure the income level of the logistics service industry
from three aspects: economic income, management income,
and technical income.

® Economic income: Reflecting the integration of the
three chains of the logistics service industry for
technical service enterprises, production enterprises,
marketing enterprises, logistics enterprises, and other
interest related enterprises brought the most direct
income, which is also the most important income,
that is, economic income. The profit growth rate is
used to measure the direct benefits generated by the
integration of three chains in the logistics service
industry.

Economic income = (profit after the enterprise par-
ticipates in the three-chain fusion — profit before the
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enterprise participates in the three-chain fusion)/
profit before the enterprise participates in the three-
chain fusion.

@ Management benefit: The management benefit
brought by integrating the three chains of the lo-
gistics service industry for production enterprises,
iron and steel trading enterprises, logistics enter-
prises, and other related enterprises. Through the
three-chain integration of logistics service industry,
relevant cooperative enterprises can learn from each
other’s advanced business concepts, management
methods, and systems to improve their management
level. For example, when the third-party logistics
enterprises cooperate with the production enter-
prises, the logistics enterprises can learn from the
modern operation and management concepts of the
production enterprises. The production enterprises
can learn from the professional logistics management
methods of the logistics enterprises.

Management income = (the management level after
the enterprise participates in the three-chain
fusion — the management level before the enterprise
participates in the three-chain fusion)/the manage-
ment level before the enterprise participates in the
three-chain fusion

®Technical benefits: Through the integration of
three chains of the logistics service industry, related
cooperative enterprises can obtain economic benefits
and management benefits as well as various technical
benefits. Through the application of modern infor-
mation technology, such as logistics management
information system and positioning system, logistics
resources can be scientifically and effectively allo-
cated and then improve the income level of related
organizations in the logistics service industry.

Technical benefit = (the technical level after the enter-
prise participates in the three-chain fusion —the technical
level before the enterprise participates in the three-chain
fusion)/the technical level before the enterprise participates
in the integration.

4.3. Establishment of Evaluation Model for the Three-Chain
Integration Level of Logistics Service Industry. In the evalu-
ation index system of the three-chain integration level of the
logistics service industry, there are qualitative and quantitative
indexes, and the fuzzy comprehensive evaluation method can
well integrate the two indexes into the evaluation system. The
fuzzy comprehensive evaluation method can deal with the
indexes that are difficult to be quantified. The fuzzy

comprehensive evaluation method is used to evaluate the
three-chain integration level of the logistics service industry,
which makes the evaluation more consistent with the actual
situation and more reasonable. A fuzzy comprehensive eval-
uation is adopted to make the comprehensive evaluation of
three-chain fusion transform between qualitative and quan-
titative indexes. Combined with the mathematical member-
ship theory, the evaluation is more systematic, and the
evaluation results are relatively clear. Steps of fuzzy compre-
hensive evaluation method are demonstrated as follows.

4.3.1. Determine the Evaluation Object Factor Set. The
evaluation object factor set consists of several evaluation
indexes, and the factor set U= {u;, us, us, .. .... , Uy}, where
Uy, Uy Uzye v en e , U, represents different influencing factors.
If the factors affecting the target layer are stratified in the
evaluation system, a multilevel model can be adopted.

4.3.2. Determine the Evaluation Set. The evaluation set is
used to represent the degree of the merits and demerits of the
evaluated objects. According to the specific research needs,
the number of the registered merits and demerits of the
evaluated objects can be positively defined and represented
by V. The evaluation set is V = {v|,v,, v,

4.3.3. Establish Fuzzy Membership Matrix. According to the
evaluation set, the factor set is evaluated; that is, the fuzzy
mapping from U to V is established, which can be described
by the fuzzy management matrix R. R;; indicates the degree
of subordination to grade ] comments on the ith indicator.

m Tn T1in
Ty T r
21 T 2n
R= (1)
rml rml rmn

4.3.4. Determine the Weight Vector of Evaluation Factors.
A=(a;, ay .. .... , am) is a weight set, and a; represents the
weight of the ith indicator in the indicator set U.

1.

a; = (2)

™s

I
—_

4.3.5. Synthesis Result Vector. Using the operator to syn-
thesize the matrix, the evaluation results based on a fuzzy
algorithm can be obtained.

(3)



The corresponding results can be obtained by calculating
column J of A and R and can be represented by b;. In
contrast, V; can be used to represent the fuzzy subset of the
evaluated object as a whole.

4.3.6. Analyze the Result Vector of the Fuzzy Comprehensive
Evaluation. The maximum membership principle is used to
analyze the result vector of fuzzy comprehensive evaluation.

4.4. Evaluation on the Effect of Three-Chain Integration of
Logistics Service Industry in Zhengzhou. Based on the lo-
gistics industry, through value chain reconstruction and
innovation chain integration, Zhengzhou's logistics service
industry has gathered stakeholders such as technology re-
search and development enterprises, production enterprises,
trade enterprises, logistics enterprises, and logistics parks
and built an industrial network with certain integration
capabilities. Users of the logistics service industry can choose
their own products and related logistics services on the
platform according to their needs, thus realizing the organic
and dynamic integration of the value chain, industrial chain,
and innovation chain of the logistics service industry [28].
Through the investigation of major logistics industrial parks
and representative logistics enterprises in Zhengzhou, the
rationality and feasibility of the evaluation index system and
evaluation model of the three-chain integration level of the
logistics service industry are verified.

4.4.1. Constructing the Hierarchy Chart of the Evaluation
Index of the Three-Chain Integration Level of Zhengzhou
Logistics Service Industry. According to the evaluation index
system of the three-chain integration level of the logistics
service industry in Zhengzhou, the fuzzy comprehensive
evaluation hierarchy is constructed, as shown in Table 2.

4.4.2. Determine the Weight of Evaluation Indicators.
According to the hierarchical structure diagram of fuzzy
comprehensive evaluation in Table 2, the analytic hierarchy
process (AHP) was adopted to calculate the weight of the
two-level evaluation indexes.
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(i) w = (0.135,0.357,0.265, 0.243)
(i) W, = (0.282, 0.285, 0.433)
(iii) W, = (0.242, 0.295, 0.463)
(iv) W5 = (0.275, 0.358, 0.367)

(v) W, = (0.171, 0.286, 0.543)

4.4.3. Determine the Evaluation Set. The comprehensive
evaluation is divided into five levels, from good to bad, that
is, the evaluation set. V= (v|,vy, V5V V5) =
(Excellent, Good, Normal, Poor, Worse).

4.4.4. Determine the Fuzzy Evaluation Matrix. The mem-
bership matrix of the second-level evaluation index is ob-
tained by experts after statistical processing of the evaluation
data of each index according to the rating set.

(0.1 0.3 0.1 0.2 0.27
R, =101 02 0.2 0.3 0.2 |,
10.1 0.2 0.2 0.3 0.2 ]
[0.2 0.1 0.2 0.3 0.27
R,=]10.1 0.1 0.1 0.3 0.4 |,

0.1
[0.2

Ry=| 0
L0.1
F 0

0.2
0.3
0.2
0.1
0.1

0.3
0.1
0.2
0.3
0.2

0.3
0.3
0.4
0.4
0.3

0.1
0.17

0.2
0.1
0.27

(4)

R,=10.1 02 0.2 03 0.2 |
L 0 0.2 0.2 0.4 0.2

4.4.5. Fuzzy Comprehensive Evaluation Calculation.
According to the membership matrix, the membership
vector of the first level index can be obtained.

0.2 0.3 0.1 0.2 0.2
0.1 0.2 0.2 0.3 0.2
0.1 0.2 0.2 0.3 0.2

V, =W, =R, =(0.282,0.285,0.433) * =(0.128,0.228,0.172,0.272,0.200). (5)

According to this algorithm, the membership vectors of
the other four dimensions are obtained.

The fuzzy comprehensive evaluation matrix is obtained.
0.128 0.228 0.172 0.272 0.200
0.124 0.146 0.217 0.300 0.213

(6) k= 0.092 0.191 0.209 0.372 0.136 | @)

0.029 0.183 0.200 0.388 0.200

V, =(0.124,0.146,0.217,0.300, 0.213),
V5 =(0.092,0.191, 0.209, 0.372, 0.136),
V, =(0.029,0.183,0.200, 0.388, 0.200).
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TaBLE 2: Fuzzy comprehensive evaluation hierarchy structure of three-chain fusion in Zhengzhou logistics service industry.

Integration level of logistics
infrastructure resources

Evaluation index system of three-chain integration Resource integration level of industrial
chain related organizations

of logistics service industry in Zhengzhou

Logistics innovation service integration

level

The level of profitability of the logistics

organization

Utilization rate of warehouse logistics
(In)

Average logistics utilization rate of
freight vehicles (I,)

Utilization rate of information integrated
system platform (I;3)

Organizational resource sharing level
(I1)

Complementation of logistics resources
(I22)

Cooperation trust (I3)

Logistics demand response speed (I3;)
Accuracy of logistics activities (I3,)
Logistics service flexibility (I33)
Economic benefits (I;)

Management of earnings (I,5)
Technical benefits (I43)

The comprehensive evaluation results are obtained
turther.

0.128 0.228 0.172 0.272 0.200
0.124 0.146 0.217 0.300 0.213
0.092 0.191 0.209 0.372 0.136
0.029 0.183 0.200 0.388 0.200

V =W"R =(0.135,0.357,0.265,0.243)"

Combined with the survey data of logistics service
industry related enterprises and parks in Zhengzhou,
according to the principle of maximum membership
degree, the evaluation results show that the three-chain
integration level of the logistics service industry in
Zhengzhou is poor. From the four dimensions of
influencing factors of Zhengzhou logistics service
industry's three-chain integration level, the three-chain
integration of Zhengzhou logistics service industry is
poor, which can be seen as follows: the integration ef-
ficiency of Zhengzhou logistics service industry's value
chain and industrial chain is low, the integration of
innovation chain and industrial chain is disjointed, and
the integration effect of innovation chain and value chain
is poor. Zhengzhou chain present situation and the effect
evaluation, and can guide the government in formulating
the logistics services guide support policy system con-
struction and logistics enterprise strategy planning is of
great significance.

5. Analysis of the Reasons Influencing the
Three-Chain Integration of the Logistics
Service Industry in Zhengzhou

The integration of the three chains of the logistics service
industry in Zhengzhou can promote the logistics service
industry, the transformation and upgrading of logistics
enterprises, and the construction of the new modern

=(0.093,0.178,0.204,0.337,0.188).  (8)

logistics service system and the upgrading of the value chain
of the logistics industry. According to the comprehensive
effect evaluation of the three-chain integration of Zhengz-
hou logistics service industry, it can be seen that the inte-
gration effect of Zhengzhou logistics service industry chain,
value chain, and innovation chain is poor. The poor inte-
gration effect can be analyzed from three aspects: the in-
tegration efficiency of value chain and industry chain, the
convergence degree of innovation chain and industry chain,
and the integration effect of innovation chain and value
chain.

5.1. Low Efficient Integration for Value Chain and Industry
Chain in Logistics Service Industry. The relationship of each
link in the value chain is interrelated. The importance of any
link and its influence on other links are reflected in its
position in the value chain. Given the logistics service, in-
dustry value chain can be divided into three links, namely,
the upstream link, the intermediate link, and the down-
stream link, logistics is integration, service development and
integration of logistics technology belong to the upstream
link, and the ability to create logistics services and supply
belong to the intermediate links, and logistics service be-
longs to the downstream link sales and after-sales service.
The core of the upstream link is knowledge creation and
technology integration, the core of the midstream link is
infrastructure construction and capacity construction, and
the core of the downstream link is market demand.
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Therefore, it can be seen that the key to the integration of
value chain and industrial chain of logistics service industry
lies in the reconstruction of the entire industrial value chain,
technology application, management innovation and in-
frastructure configuration, and so forth. The reasons for the
low efficiency of the integration of the two can be further
analyzed from the following aspects:

(1) Lack of systematic planning for the development of
the logistics industry. Although Zhengzhou oc-
cupies a regional advantage, due to the lack of policy
guidance and support, the city positioning is not
clear enough at the early stage, leading to the late
start of the development of modern logistics; the
logistics market in the unified supervision and
overall planning still need to be strengthened, and
the distinctive and professional logistics business
mode still needs to be innovated and reconstructed.
At the same time, with the established as a national
central city of Zhengzhou city, building “three
areas, a group of” and “area”, the implementation of
the strategic national logistics service function has
carried on the relocation of Zhengzhou, the logistics
service industry to develop rapidly, but too fast
speed makes the development of logistics industry
policies and regulations innovation relatively lag-
ging. There are some links of the absence of laws
and regulations and the lack of policy and illegal
phenomenon.

(2) Backwardness of intelligent information technology.
Zhengzhou’s logistics information technology and
equipment are still a bit backward, and the distri-
bution infrastructure is weak. Most logistics com-
panies have not introduced intelligent logistics
management information system, which leads to the
lack of information chain and the inability to connect
information among logistics industries, resulting in
the ineffective allocation of resources among logistics
industries, which leads to vicious competition be-
tween logistics enterprises and the inside and outside
of logistics industries. The degree of mechanization
and automation of logistics enterprises in some lo-
gistics parks needs to be strengthened. The logistics
operation is still operated by manual labour, and the
office automation technology has not been widely
promoted, which leads to the low efficiency of the
overall logistics operation and the dilution of the
operating benefits of logistics enterprises.

(3) Low management level. Most of Zhengzhou city
logistics park and logistics enterprises lack innova-
tion in the management of service, service content,
and the methods of the single, backward manage-
ment model, business mode, and content of the lack
of overall innovation consciousness, transport, and
warehousing business content single only for service-
oriented business such as foundation, the service,
and a lack of internal management rules and regu-
lations, as well as lack of their brand building
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awareness and brand management concept. Logistics
enterprises exist independently among departments
and regions so that rights and responsibilities overlap
among departments and regions, and unclear re-
sponsibilities and rights lead to low management
efficiency.

(4) The air-ground connection needs to be improved.
The development of logistics service industry cannot
be separated from the effective support of basic
transportation network and information service
network. Because of the obvious modularity of ad-
ministrative management, Zhengzhou's Dbasic
transportation network, integrated information
service platform, aviation hub, and other functions
lack integration, and there is no effective connection
between industries, insufficient interaction, and
virtuous circle, which greatly reduces the accuracy
and safety of logistics, weakens the speed and effi-
ciency of air logistics transportation, and restricts the
improvement of logistics service level and the ex-
pansion of service scope.

5.2. Disintegration between Innovation Chain and Industrial
Chain of Logistics Service Industry. Due to the low degree of
connection between the educational mechanism and the
market economic mechanism, innovation activities are
decoupled from economic activities. On the one hand,
economic activities have no mechanism to guide the demand
for innovation activities, which leads to the blind lack of
systematic planning and direction for the development of
entrepreneurial activities. Innovation achievements are in-
dependent of each other, and repeated and worthless in-
novation development consumes many resources. On the
other hand, due to the lack of practical support from eco-
nomic activities, the transformation rate of innovation
achievements is low, and the value function of innovation
cannot be fully exerted. As a result, many achievements are
difficult or not transformed into actual products, and it is
difficult to realize the industrialization of scientific research
achievements. As a result, the logistics service industry in
Zhengzhou has some several problems such as low business
innovation ability, lagging business integration innovation
mode, and weak competition ability.

(1) Weak competitiveness. Zhengzhou's logistics service
industry is still in the period of development and
construction, the agglomeration effect of logistics
parks has not been effectively exerted, and the service
content, scope, and radiation function of logistics
enterprises are still at a low level. For example, the
additional services of logistics are relatively lacking,
the spatial distribution of service resources is rela-
tively discrete, the scale effect is insufficient, and the
business services are scattered and unitary. As a
result, domestic logistics services cannot effectively
compete with some developed countries. Given this
situation, the main reason lies in the lack of effective
matching between the logistics service industry and
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innovation activities, which leads to the single path
of service innovation, scope innovation, and func-
tion innovation of the logistics service industry.

(2) Lack of innovation in the integration mode of the
logistics service industry chain. The construction of
logistics infrastructure and network system in
Zhengzhou needs to be strengthened. On the one
hand, the single function of logistics information
service platform leads to the lack of integration of
logistics resources, lack of sharing among logistics
industries and low efficiency, and low utilization rate
of transportation and storage facilities. On the other
hand, the current logistics transportation mode is
backward, the circulation speed is slow, the efficiency
is low, the cost is high, and the consumption rate is
high. As a result, Zhengzhou logistics service in-
dustry has not yet reached the due effect of the in-
ternational logistics network.

(3) Low attraction ability of logistics service industry.
Although Zhengzhou is currently a key node city of
One Belt And One Road and a national central city
and strives to build an inland airport in central
China, there is still a certain lack of attraction in
terms of the city. Internationally renowned logistics
enterprises, including transportation enterprises,
logistics service enterprises, and professional logis-
tics real estate developers, will prioritize Wuhan,
Xi’an, and other inland cities. The main reason for
the lack of attraction of the logistics service industry
lies in the lack of innovation in the construction of
logistics infrastructure and logistics development
environment, making the logistics resource foun-
dation weak, and it has not yet formed a perfect
logistics ecosystem.

5.3. Poor Integration of Innovation Chain and Value Chain in
the Logistics Service Industry. With the establishment of
Zhengzhou as an international logistics hub and central city,
the competition of the international logistics service industry
has entered the stage of innovation value chain competition
from product competition. Only by upgrading and im-
proving the service value chain can the development of the
low-end circular logistics service industry be broken
through. However, there are still some problems in the
process of the integration of the innovation chain and value
chain of the logistics service industry in Zhengzhou. Due to
the poor integration effect of the innovation chain and value
chain, the profit level, management income, and technical
income level of the logistics industry have decreased
significantly.

(1) The profit level of logistics enterprises declines. Take
Zhengzhou International Logistics Park, one of the
four state-level demonstration logistics parks in
Henan Province, as an example. In 2020, Zhengzhou
International Logistics Park completed the fixed
asset investment of 12.58 billion yuan, with a year-
on-year growth of 11.3%. Revenue from the service
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sector reached 45.7 billion yuan, up 13% year on
year. However, the growth rate of the main business
cost is significantly higher than the growth rate of the
income level, leading to the decline of the profit level.
The main reason for its existence is that the rapid
growth of workforce, management, rent, and other
costs results in a sharp increase in the operating
pressure of logistics enterprises and the contraction
of profit space, and even some warehousing enter-
prises and logistics parks appear to suffer from losses.

(2) Low management efficiency. Due to the lack of
guidance, logistics parks and logistics enterprises in
Zhengzhou lack effective integration planning, the
fragmented phenomenon is still relatively serious,
laws, regulations, and policies system and industry
integrity system still need to be strengthened and
improved, and the market order is relatively chaotic.
At the same time, the proportion of traditional lo-
gistics is large, the number of logistics enterprises is
large, the scale is small, the strength is weak, the
function is single, resulting in the logistics service
industry concentration being not high, the business
is not centralized, the service consciousness is weak,
and the maturity is not high.

(3) The technical efficiency has not been effectively
played. For most of the logistics park of Zhengzhou
city is still in the initial stage of development, the
aviation logistics talent shortage, uneven levels, lack
of aviation logistics service concept, service business
and service level consciousness, lack of boast, the
global consciousness, and the lack of standardized
service rules, relative foreign logistics industry ser-
vice level is low, causing a bigger effect on our
country’s aviation logistics.

6. Suggestions for Promoting the Three-Chain
Integration of Logistics Service
Industry in Zhengzhou

Combined with the specific reason why the Zhengzhou
logistics service industry value chain, industry chain, and
innovation chain fusion effect is poorer, use comprehensive
fuzzy analysis matrix involved in the four dimensions of the
12 indicators, the government policy level, logistics service
level, and logistics enterprises from the following aspects, to
guide the coordination of Zhengzhou city logistics services;
for example, at the policy level, the government should
improve the policy support and guidance mechanism, ex-
pand the scope and validity of the guidance and support to
the logistics service industry, and promote the shape and
improvement of the value chain of the logistics service in-
dustry. At the level of industry development, it is necessary
to define the industry development orientation, make overall
planning of industrial development layout, and realize the
matching and reconstruction of logistics service industry
value chain and industry chain. At the enterprise level, we
should strengthen innovation, pay attention to the intro-
duction and application of innovative services, and
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comprehensively promote the deep integration of value
chain, industrial chain, and innovation chain.

6.1. Improve the Policy Support and Guidance Mechanism and
Expand the Scope and Validity of Policy Radiation.
During the 14th Five-Year Plan period, Zhengzhou should
rely on representative industrial parks such as Zhengzhou
Airport National Logistics Hub and International Logistics
Park to build a hub economy pioneer zone with interna-
tional influence, improve the policy support and guidance
mechanism in promoting the innovative, integrated, and
characteristic development of logistics service industry, and
realize the expansion and promotion of the radiation range
and validity of policies to the logistics industry. This can be
done through the following ways:

(1) We improved the functioning of government poli-
cies. Promote the construction of the supervision
organization of the logistics service industry in
Zhengzhou, enrich the functions and responsibilities
of the organization, and play specific functions in the
development planning, policy formulation, and in-
tegrated information system construction of the
logistics service industry. At the same time, improve
the identification system of key logistics enterprise
projects and logistics parks, optimize the logistics
project examination and approval management
process, and promote the logistics service industry to
be more standardized and effective.

(2) Strengthen guidance and support. In order to ef-
fectively promote the three-chain integration of the
logistics service industry in Zhengzhou, the guidance
and support for the logistics service industry should
focus on three aspects: financial support, preferential
land use, and project investment. First, terms of fi-
nancial support, for enterprises engaged in the lo-
gistics business, such as warehousing and
transportation enterprise, in the given preferential
tax, can be in accordance with the range of 3% to 5%
of subsidies for profit.

7. Conclusion

On the basis of defining the logistics service industry and the
three-chain integration theory, this paper systematically
analyzes the development environment and current situa-
tion of the logistics service industry in Zhengzhou. On the
whole, Zhengzhou logistics service industry has more op-
portunities than challenges and more advantages than
disadvantages in the future development process. Based on
many influencing factors of Zhengzhou logistics service
industry, how to build an international logistics center city
and a logistics transshipment hub city? From the perspective
of logistics service industry value chain, we must dig deep
into industrial value and extend industrial value chain. From
the perspective of industrial chain, it is necessary to
strengthen supporting industries, support deep integration
among industries, promote industrial upgrading, and then
build industrial networks. From innovation chain's point of
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view, it is necessary to strengthen research and development
to promote the transformation of scientific and techno-
logical achievements. Based on the theory of three-chain
integration, through the integration of innovation chain and
value chain, the added value of Zhengzhou logistics service
industry can be promoted. Through the integration of in-
dustrial chain and innovation chain, the degree of industrial
integration can be promoted, and then the cost can be re-
duced and the competitiveness of logistics service industry
can be enhanced. Through the integration of value chain and
industrial chain, the logistics industry environment can be
optimized, and the logistics service industry can be upgraded
and transformed.
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