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Abstract
This paper analyzes the main factors of the competitiveness of supply chain
management enterprises, and identified them competitiveness by
DEMATEL-ANP, creating an integrated evaluation model that combines decision making trial and evaluation laboratory (DEMATEL) and analytic network process (ANP) based on the correlation between indexes. DEMATEL
can verify the dependent relationship and strength of indexes. ANP can calculate the weight of indexes. Finally, it takes Eternal Asia Supply Chain Management Enterprise as an example and calculates its competitiveness. The result of the evaluation not only confirms the interrelationship of each index,
also can clarify the importance of each index, which will provide a scientific
basis for the supply chain management enterprises to build their competitiveness.
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1. Introduction
The connection and interaction brought by the Internet has led to the restructuring of supply chain structure. The relationship between suppliers, manufacturers, consumers and third party members in the supply chain are changing
dramatically: on the supply side, with the increasing degree of global integration,
different geographical location, production capacity and management level make
supply chain management becomes more difficult; on the production side, more
requirements are putting forward for the efficiency and flexibility of supply
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chain management, due to the manufacturing enterprises continuously introduce new products; on the sales side, manufacturing enterprises control the
channel through interacting closely with consumers by Internet, the value of the
intermediary is reduced. Because of the above factors, supply chain management
enterprises, such as Eternal Asia Supply Chain Management Company, Prolto
Supply Chain Management Company and so on, which are falling into the fierce
market competition.
At the same time, China’s manufacturing industry is in the critical period of
transformation and upgrading, and the rise of collaborative manufacturing will
transform the working mode from “serial” to “parallel”. Manufacturing industry
need the supply chain management enterprises to embed the industrial chain,
integrate the supply chain business into the production process, connect the
supplier network effectively, and so on. Based on this situation, the state Council
issued a long-term plan (2014-2020) for the development of the logistics industry, encouraging the supply chain integration for manufacturing industry,
forming a group of supply chain management enterprises which can provide
global sourcing and global distribution service, building the third-party supply
chain management platform, enhancing the level of supply chain management
of manufacturing industry.
The research on supply chain management enterprises has attracted a lot of
attention, Song Hua [1] pointed out that the supply chain management companies providing a comprehensive supply chain management service for enterprises in the virtual industrial cluster, and completing the effective coordination of
all participants in the industrial. Gao Zhijun [2], based on integration and interactive perspective, studied the coordination of Supply Chain Management Company and customers as well as suppliers. Wang Zixian [3] studied the operation
mode of supply chain management enterprises and the development of supply
chain management industry. The research on supply chain management enterprises mainly focuses on the concept connotation, function, operation mode and
so on. The competitiveness of the supply chain management enterprises has an
important influence on the strategy and the promotion of service ability. Therefore, it is necessary to establish a reasonable evaluation system and identify the
competitiveness of the supply chain management enterprises.
As an integrator in modern service industry, the basic operating mode of
Supply chain management enterprises is: to undertake the inventory management, distribution and logistics transportation, import and export, financing, tax
and other outsourcing services of the process on production , through integrating resources and outsourcing to achieve service [1]. The supply chain is not directly involving in production, but through integrating resources and coordinating the transaction cost of the entire supply chain to provide supply chain
management service.
In the management practice of China, just as Figure 1 shows, there are three
typical supply chain management enterprises: the first is project cooperation,
DOI: 10.4236/ojbm.2019.71006
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Figure 1. General situation of supply chain management enterprises.

which provide specialized process outsourcing such as BPO services in a project,
the traditional third-party logistics is an example; the second is the business
platform, which provides the integrated solution or scheme to the whole process;
the third is the supply chain management enterprise that embedded in the industrial chain. This kind of supply chain management enterprises are embedded
in the industrial chain network of manufacturing enterprises, on the one hand, it
is convenient to integrate the horizontal common demand in the industrial
chain and form the overall scale advantage; on the other hand, to promote the
vertical integration of the industrial chain, through the control of logistics, capital flow, information flow, business flow to promote the vertical cooperation of
the industrial chain, and play an integral role of the industrial chain.

2. Impact Factors of the Competitiveness of Supply Chain
Management Enterprises
When receiving the order, the supply management enterprises need to disassemble the order according to customer needs, coordinate supply chain between
resources and customers. So we analysis the impact factors of the competitiveness of supply chain management enterprises with resources and customers as
well as supply chain coordination.

2.1. Resources
Supply chain management enterprises meet customer needs through their own
resources and supplier resources [4], because supplier’s specific knowledge and
ability to the single link is conducive to the completion of service. So we divide
resources into internal resources and suppliers’ resources [5].
In the aspect of inner resources, some customer enterprises because lack of logistics infrastructure, supply chain management experiences and distributors
resources can not operate normally [6]. Supply chain management enterprises
DOI: 10.4236/ojbm.2019.71006
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with their own resources-advantage, human resources, technical advantage and
service networks to help customer enterprises. So we use three indicators (human resources, technical patents and service networks) to measure inner resources.
In the aspect of suppliers’ resources, suppliers are important social resources
for enterprises. Selecting the supplier’s ability is the guarantee of quality service
[7]. Through pay attention to the supplier, we can establish the strategic partnership between the enterprises and the suppliers, strengthen the trust and
commitment of each other and promote the good cooperation in the industrial
chain. Communicate with suppliers can help suppliers quickly master the information of customers’ products and production schedules in time. So we use
three indicators (suppliers selecting, pay attention to suppliers and communicate
with suppliers) to measure suppliers management.

2.2. Customers
Enterprises’ customers take participate in production as a partner, and co-create
value with supply chain management enterprises [8]. Understanding customers’
demand is the necessary factor for the supply chain management enterprises to
win in fierce market competition. Supply chain management enterprises, to a
certain extent, need to contact the customer’s production plan or other business
secrets [9], so need to form close partnership with customers. Customers demand management and partnership with customers are two key factors to manage customers [10].
In the aspect of customers demand management, the service level is the direct
embodiment of the enterprise’s effective management of the customer’s demand.
The information communication can promote the supply chain to reduce the
bullwhip effect. It is also important to improve the service according to the
change of customer’s dynamic demand [11]. So we use three indicators (service
level, information communication and service improvement) to measure customers demand management.
In the aspect of customers’ relationship management, customers’ satisfaction
and customers loyalty affect the long-term relationship between enterprises and
customers, so they are the key to customer relationship management. Enterprises and customers form a stable strategic partnership, can enhance the communication of information to maintain consistency [12], so that enterprises and
customer integration level has been promoted. So we use three indicators (customers’ satisfaction, customers loyalty and strategic partnership) to measure
customers relationship management.

2.3. Supply Chain Coordination
The most remarkable feature of supply chain management service is not stored,
and needs to coordinate the supply chain. Supply chain flexibility and supply
chain response ability are key factors in supply chain coordination [13].
DOI: 10.4236/ojbm.2019.71006
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In the aspect of supply chain response ability, delivery cycle, delivery in time
reflect the response efficiency of the supply chain management enterprises [14].
The timely response to problems reflects the dynamic response ability. So we use
three indicators (delivery cycle, delivery in time and response to problems) to
measure supply chain response ability.
In the aspect of supply chain flexibility, flexible delivery and combination
flexibility are the important factors to adapt dynamic environment of enterprises
[15]. The ability of strain is the ability to adjust itself according to the environment. So we use three indicators (flexible delivery, combination flexibility and
ability of strain) to measure supply chain flexibility.
We use Figure 2 to show the indicators of evaluation model.

3. The Evaluation Model Based on DEMATEL-ANP Method
When evaluating the competitiveness, it is necessary to consider the high-impact
relationships between every factor. The DEMATEL (Decision Making Trial and
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Figure 2. The indicators of evaluation model.
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Evaluation Laboratory) method was developed in the Battelle Geneva Institute to
analyze complex problems using interactive model techniques and to evaluate
quantitative and factor-linked aspects of social problems. DEMATEL was used
for the fragmented and antagonistic phenomena of world societies and to develop integrated solutions. This method tries to achieve a weighted hierarchical
structural model by analyzing the quantitative data on the strength of pair relations on each two factors. The ANP methodology can support complex, networked decision making with various intangible criteria. It improves the visibility of decision making processes and generates the priorities of the decision alternatives. Figure 3 shows the processes of DEMATEL-ANP method.
The DEMATEL method is important and useful for determining the structural model of a problematique in which it is possible to prioritize multiple strategies to improve its structure. A complex problematique is composed of several
factors. The steps of DEMATEL are as follows:
1) Extracting the factors and investigating binary relations: We extract all the
problematique factors and identify the binary relations and strength for finding
the causality.
2) Deriving the direct-relation matrix: If the problematique is composed of n
factors, the n × n matrix X is obtained by comparing the binary relations and
strength. X is the direct matrix. The (i, j) element xij of matrix X denotes the
amount of direct influence from factor i to factor j. The amount of xii is zero.
3) Normalizing the direct-relation matrix X: The matrix X is normalized as

Y = λ∙X.

By using λ = 1/max1≤i≤n ( ∑ j =1 xij ), we can derive the normalized matrix Y.
4) Deriving the direct/indirect matrix T: Since lim Y θ = [0] , then we detern

θ →∞

mine:

T = Y + Y2 + ... = Y (I − Y)−1.
Matrix T is the direct/indirect matrix.
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Figure 3. The processes of DEMATEL-ANP method.
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The (i, j) element tij of matrix T denotes the direct and indirect influence from
factor i to factor j.
5) Obtaining a causal diagram: Suppose Di represents the row sum of i th row
of matrix T. It shows the sum of influence dispatching from factor i to the other
factors both directly and indirectly. Suppose Ri denotes the column sum of i
thcolumn of matrix T, then Ri represents the sum of influence that factor i receives from the other factors. The sum of rows and columns (Di + Ri) denotes the
index representing the strength of influence, both dispatching and receiving.
This shows the degree to which factor i plays a central role in the problematique.
When (Di − Ri) is positive, it shows that factor i is dispatching the influence to
the other factors. If Di − Ri is negative, it means that the factor i is receiving the
influence from the other factors.
The ANP approach consists of two stages: the construction of the network and
the calculation of the priorities of the elements. All of the interactions between
the elements should be considered when building the structure of the problem.
These interactions are evaluated using pairwise comparisons. A supermatrix is
raised to limiting powers to determine the overall priorities, thus obtaining the
cumulative influence of every element on each other factors.

4. An Example of Competitiveness Identification of Supply
Chain Management Enterprise
Shenzhen Eternal Asia supply chain management company was founded in
1997, which provides comprehensive integration of supply chain management
services to supply chain members. There are more than 30,000 employees, networks of them are over 380 cities in China and more than 10 countries and regions in the world. At present, Eternal Asia supply chain management company
is the leading enterprise in the supply chain management industry.

4.1. Determine the Relationship between Indicators—The
Application of DEMATEL Method
1) We get a direct relational matrix A through the evaluation of the expert
group.

A=

0 1 4 2 3 2
1 0 4 1 2 3
0 0 0 4 2 2
0 0 3 0 4 2
0 1 4 2 0 3
0 1 3 2 4 0

2) Through the formulas (1)-(3) to get the comprehensive impact matrix.
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=
T X ( I − ) X −1
 0.005
0.057

 0.001
T =
 0.002
 0.004

 0.005

(3)

0.088 0.406 0.273 0.339 0.258 
0.034 0.388 0.213 0.279 0.291
0025 0.145 0.305 0.244 0.206 

0.031 0.307 0.132 0.338 0.221
0.079 0.364 0.245 0.165 0.275 

0.082 0.326 0.243 0.352 0.136 

3) Adjust the comprehensive matrix. According to the expert opinion and repeated tests, the threshold value is: threshold = 0.007. If the value of comprehensive impact matrix is less than 0.007, it means that there is a lack of obvious correlation between the indicators, which is ignored. Adding each row and line, D
indicates the degree of influence, and R indicates the degree of influenced (Table
1).
4) Construct the cause and effect diagram according D + R, D − R. The relationship between indicators can be clearly identified from Figure 4.

4.2. Determine the Weight of Indicators—The Application of ANP
Method
1) Construct the network structure. According to the actual situation of the
supply chain management enterprises and the relationship between indicators,
the structure of the secondary indicators network is shown like Figure 5.
2) Construct the ANP judgment matrix. This paper deals with 18 secondary
indicators, relationships of indicators are complex, so we used SuperDecision
software to help study (Table 2 & Table 3).
3) Determine the indicators weight. When all the data is entered, the SuperDecision software will automatically produce the indicators weight, collecting
the experts’ evaluation of the company can identify its competitiveness (Table
4).

5. Conclusions
The competitive advantages of Eternal Asia are internal resources, supplier
Table 1. The degree of influence of indicators.
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Table 2. The judgment matrix under U2 rule.
U1

U3

U4

U5

U6

U1

1

1

2

3

2

U3

1

1

3

2

2

U4

1/2

1/3

1

1/2

1

U5

1/3

1/2

2

1

2

U6

1/2

1/2

1

1/2

1

Table 3. The judgment matrix of U2 under U21 rule.
U31

U32

U33

Weight

U31

1

2

3

0.540

U32

1/2

1

2

0.292

U33

1/3

1/2

1

0.168

C.R.

0.0159 (C.R. < 0.1)

Table 4. The competitiveness identification of EA company.
The First Level
Indicators

The Second Level Indicators

Local Weight of Total Weight of The Evaluation
Indicators
Indicators of EA Company

Service Networks (U11)
Inner
Resources (U1) Technical Patents (U12)
(0.216)
Human Resources (U13)

0.752

0.162

0.154

0.125

0.027

0.022

0.123

0.027

0.023

Suppliers’ Selecting (U21)
Suppliers’
Pay Attention to Suppliers (U22)
Resources (U2)
Communicate With Suppliers
(0.067)
(U23)

0.448

0.030

0.026

0.297

0.020

0.015

0.255

0.017

0.013

Service Level (U31)

0.540

0.122

0.112

Information Communication
(U32)

0.292

0.066

0.059

Service Improvement (U33)

0.168

0.038

0.032

Customers Satisfaction (U41)

0.424

0.083

0.076

Customers Loyalty (U42)

0.139

0.027

0.021

Strategic Partnership (U43)

0.437

0.085

0.081

0.263

0.046

0.040

0.547

0.096

0.091

0.190

0.033

0.030

Customers
Demand
Management
(U3) (0.226)
Customers
Relationship
Management
(U4) (0.195)

Delivery Cycle (U51)
Supply Chain
Response Ability Delivery in Time (U52)
(U5) (0.175)
Response to Problems (U53)
Supply Chain
Flexibilit (U6)
(0.122)

Flexible Delivery (U61)

0.298

0.036

0.029

Combination Flexibility (U62)

0.361

0.044

0.039

Ability of Strain (U63)

0.341

0.041

0.038

1

0.903

Total

management, customer relationship management, supply chain response, supply
chain flexibility, but it is not good at customer demand management. The perDOI: 10.4236/ojbm.2019.71006
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formance of competitive advantage of Eternal Asia is as follows:
1) In terms of internal resource integration capabilities, EA has an international logistics distribution network, bonded logistics network and operation
network throughout China and the Asia-Pacific regions, and has ten service
platforms including financial service platforms and distribution platforms. The
company has developed the Eternal Information System, which integrates logistics warehousing management, order management, data analysis, procurement/distribution management and time tracking to provide complete solutions
for different customer business types and needs. The management team’s extensive experience in supply chain management enables EA to maintain and strategically develop its business and work closely with its customers. It can be said
that service facilities and network, human capital and technology patents are the
basis for competitiveness, and it is also an important factor affecting customers’
demand management capabilities, customer relationship management capabilities and supply chain coordination.
2) In terms of supplier integration, the company has established a system for
suppliers to choose, according to industry reputation, enterprise scale and other
factors. The company cooperates with excellent suppliers, and through the supplier’s attention and supplier participation to form a strategic partnership of
complementary advantages, realizes the integration of information and technology and resource sharing, and promotes the link between the supply chain outsourcing. When the environment changes, companies can also flexibly change
their outsourcing strategies and quickly adapt to the environment through linkage with suppliers. Therefore, supplier integration capability is a direct factor in
the formation of EA’s competitiveness, and also affects its supply chain flexibility
capabilities, customer demand management and other capabilities to promote
competitiveness.
3) Eternal Asia company has established a good partnership with domestic
and international customers companies, providing supply chain management
services for many multinational and domestic enterprises, such as Panasonic,
Haier, etc. Due to customers are developing rapidly, so the business stability of
Eternal Asia company is guaranteed. Supply chain management services have
strong permeability to the customer’s supply chain, if some companies are the
customers of Eternal Asia company, their customers are easy to become the customers of Eternal Asia company.
4) The company has a dominant position in purchasing channels, suppliers on
time delivery rate is 97%, the time of order management is 1 day, customer enterprises’ delivery cycle and prompt delivery are effectively guaranteed. When
the goods are damaged or short in the course of transportation, the company
will immediately contact the buyer’s customer and remind them to pay attention
to the goods. If the delivery party needs to reissue new products, the company
will timely operate to ensure customer’s normal production plan.
5) In terms of customer demand management, on the basis of service products,
DOI: 10.4236/ojbm.2019.71006
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EA has penetrated as much as possible into the supply chain of the customer’s
enterprise, enabling the company to outsource the supply chain business to EA,
and the supply chain service scope provided by EA covered the whole production and operation process from product design to raw material supply, production and sales, and plans, organizes, coordinates and controls the logistics, information flow, capital flow and business flow in the supply chain. Good communication enabled EA to quickly adjust and improve the service according to
customer feedback, and achieved high customer satisfaction and customer
loyalty. EA’s service level, information communication and service improvement
are important manifestations of its customer’s demand management ability. At
the same time, it also affects other capabilities such as customer relationship
management and supply chain responsiveness in terms of customer loyalty and
timeliness of problem handling.
6) In terms of supply chain flexibility, the company integrates the functions of
buyers, distributors and logistics service providers, and integrates many industry
enterprises into EA resources, with good combination flexibility and delivery
flexibility. Through EA’s supply chain services, customers can complete supply
chain of industries involved in a large number of industries, so that the company
has a precise grasp of the industry ecology, can help enterprises to evaluate suppliers, the company’s supply chain collaborative management system enables the
company to understand the various functional department sations, faster,
cheaper and more stable. The consistency and integrity of the information provides data support for the company’s analytical market and improves the ability
of the decision-making layer to respond to the market.
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