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Abstract—Based on the components of the military industry 

system and civilian industry system, we can use the Interpretive 

structural modeling method to analyze the elements’ interaction 

and interrelationship between the military industry system and 

civilian industry system in their process of implementing the 

application system project or providing service. We can 

construct the Adjacency Matrix for the elements military 

industry system and civilian industry system from direct 

interactions of their elements, and the reachability matrix of 

military industry system and civilian industry system can be 

achieved by the operations of matrix. By Using the hierarchical 

decomposition algorithm of system elements in the Interpretive 

structural modeling, we can obtain the hierarchical structure 

model which describes the inner structure of the military 

industry system and civilian industry system. The hierarchical 

structure model obtained by the Interpretive structural modeling 

clearly demonstrated the interrelationships of the system 

elements, whose hierarchical elements are corresponded to the 

layer of the military-civilian integration. Which means that the 

relationship between the Interpretive structural modeling and 

the integration path indicate the way that we can deploy on the 

way of military-civilian integration.  
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I. INTRODUCTION 

The Military-Civilian Integration mainly refer the 

intergration problem between the military industry system and 
civilian industry system. The definitions of the 
Military-Civilian Integration vary by different Country. 
Chinese scholars define the Military-Civilian Integration as: 
the process of the integration between the military scientific 
and technological industry system and civilian scientific and 
technological industry system, which become the foundation of 
the military science & technology industry system [1]. While 
the U. S. A. scholars describe as: the process of the formation 
of the national scientific and technological innovation system 
according to combination of the military science and 
technology industry system and civilian scientific and 
technological industry system [2].  

January 22, 2017, the Central Military-Civilian Integration 
and Development Commission of China was founded. June 20, 
2017, the First Plenary Session of the Central Military-Civilian 
Integration and Development Commission issues that: 
Upgrading the Military-Civilian Integration to National 
Strategy is the milestone and significant result in the way of 
exploring coordinated development between the economic 

construction and military construction. It shows the Major 
policy decisions from the viewpoints of national development 
and global security. And it is important countermeasure to deal 
with the complex security threaten and to obtain the National 
Strategic Advantage. 

The scholars have concentrated on the Military-Civilian 
Integration for different area such as the system construction 
[3], industry standard [4], the relationship to the innovation [5], 
the relationship to the intelligent manufacture [6], and the 
relationship to the industrial upgrading [7]. The 
Military-Civilian Integration become the national strategy and 
deeply related to the national security and global development 
[8]. up to present, there has not any issues about the 
interpretive structural modeling for the Military-Civilian 
Integration. 

II. THE INTERPRETIVE STRUCTURAL MODELING METHOD 

The interpretive structural modeling method [9] is invented 
by professor Warfield in 1973. It is a structural analysis 
method used to analyze the complex social economic issues. In 
the ISM method, firstly, it decomposes the system to structural 
elements. And establish the adjacency matrix according to the 
relationships of the elements. Then transform the reachability 
matrix and result the reachability matrix. Furthermore, we can 
obtain the hierarchical structure model of the Military-Civilian 
Integration system. 

The process of the interpretive structural modeling method 
can be described as follow [10]: 

Relation Table: establish the relation table according to the 
relationships among the elements of the military science and 
technology industry system and civilian scientific and 
technological industry system. 

Adjacency Matrix: set up the adjacency matrix from the 
relation table of the military science and technology industry 
system and civilian scientific and technological industry 
system. 

Reachability Matrix: compute the adjacency matrix to 
obtain the reachability matrix of the military science and 
technology industry system and civilian scientific and 
technological industry system. 

Hierarchy Decomposition: using the algorith of the 
interpretive structural modeling method to decompose the 
reachability matrix of the military science and technology 
industry system and civilian scientific and technological 
industry system. 
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Hierarchy Diagram: establish the hierarchy diagram 
according to the relationships of hierarchy decomposition of 
the military science and technology industry system and 
civilian scientific and technological industry system. 

 Interpretive Structural Modeling: from the hierarchy 
diagram, we can found the interpretive structural modeling of 
the military science and technology industry system and 
civilian scientific and technological industry system. 

The interpretive structural modeling method has applied in 
different area such as energy demand analysis [11], supply 
chain system [12], and construction project management [13], 
and has gain good reputation. 

III. THE MILITARY-CIVILIAN INTEGRATION ANALYSIS 

BASED ON THE INTERPRETIVE STRUCTURAL MODELING 

METHOD 

From above analysis of the interpretive structural modeling 
method, we can analyze the military science and technology 
industry system and civilian scientific and technological 
industry system as following:  

A. The System Elements and their relationships 

In the military science and technology industry system and 
civilian scientific and technological industry system, we list 
and inquiry the potent elements of the system in our team, most 
of us has confirmed the elements as the scientific and technical 
workers and researchers (STW), scientific and technical system 
(STS), manufacturing industry system (MIS), application 
system (AS), financing support system(FSS), and 
organizational systems (OS). And the relationships among the 
elements as show in table 1: 

TABLE I SYSTEM ELEMENTS RELATIONSHIPS 

 STW STS MIS AS FSS OS 

STW  actor actor actor   

STS   support support   

MIS    support   

AS       

FSS support support support support   

OS support support support support support  

In the table, the ‘actor’ and ‘support’ indicate that the row 
of table has cause to the column of table. If a row cause the 
effect of column, which means that the row element is one of 
the base of column element. For example, that row of STS 
support column of AS indicate that the row of STS is the base 
of column of AS.  

B. Construction of the Adjacency Matrix 

From table 1, we map the row elements of table to the rows 
of the adjacency matrix, while map the column elements of 
table to the columns of the adjacency matrix. For the elements 
of the adjacency matrix, if the row element is the cause factor 
of the column element, then we take the element as 1; 
otherwise, we take the element as 0. Thus we can obtain the 
adjacency matrix as equal (1): 
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C. Computation the Reachability Matrix 

Firstly, we compute the sum of the unit matrix and the 
adjacency matrix and obtained equation (2): 
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The square of the sum of the unit matrix and the adjacency 
matrix is show as equation (3): 
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Because the 2)( IA  equal to the A+I, we obtained the 

reachability matrix according to the alogrithm of the 
interpretive structural modeling method as equation (4): 
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D. Hierarchy Decomposition of the System Elements 

Based on the reachability matrix M, the reachability set 
R(Si) and the antecedent set Q(Si) show as table 2: 

TABLE II THE REACHABILITY SET, ANTECEDENT SET, AND THEIR INTERSECTION 

i R(Si) Q(Si) R(Si)∩Q(Si) 

1 1,2,3,4 1,5,6 1 

2 2,3,4 1,2,5,6 2 

3 3,4 1,2,3,5,6 3 

4 4 1,2,3,4,5,6 4 

5 1,2,3,4,5 5,6 5 

6 1,2,3,4,5,6 6 6 

In the decomposition of the reachability matrix, the highest 
level must satisfy the equation (5) as: 

)()()( iii SQSRSR 
              (5) 

In table 2, there exist one element, 4 which represent AS 
conforms to the rule of equation (5). Thus we reach the 
conclusion that the AS (application system) is the highest level 
of the military scientific and technological industry system and 
civilian scientific and technological industry system.  

Then we eleminate the element 4 and continue the 
alogrithm, we can achieve the result that the element 3 is the 
second layer of the system. And so on, we obtain that the 
element 2 is the third layer, element 1 is the fouth layer, 
element 5 is the fifth layer, and element 6 is the lowest layer. 

E. Conformation of the Interpritive Structrual Modeling 

From above, we can obtain the interpretive structural 
modeling of the military scientific and technological industry 
system and civilian scientific and technological industry 
system. The architecture diagram show as figure1: 
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Fig. 1 The hierarchy structure of the system 
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Figure 1 indicates the hierarchy structure of the military 
scientific and technological industry system and civilian 
scientific and technological industry system. From which it 
demonstrates that the object of the system is implementing and 
providing the functions and services of the application system. 
While the system elements include the organizational system 
(OS), the financing support system (FSS), the scientific and 
technological workers and researchers (STW), the scientific 
and technological system (STS), manufacturing industry 
system (MIS), and application system (AS). The hierarchy 
layers from top to bottom as sequence as: the application 
system (AS), manufacturing industry system (MIS), the 
scientific and technological system (STS), the scientific and 
technological workers and researchers (STW), the financing 
support system (FSS), and organizational system (OS). The 
traditional military system and civilian system are separated. 
While the characters of the system elements have natural 
sharability such as the universality application of the science 
and technology, the statistic multiplexing usability of the 
manufacturing industry system, and the horizontal and vertical 
mobility of the researchers and works. The sharability of these 
three elements are the inner source for the Military-Civilian 
Integration, by which we can increase the efficiency of the 
elements of productivity and promote the demand response. In 
conclusion, the Military-Civilian Integration based on the 
elements sharability can improve the development speed of the 
military scientific and technological industry system and 
civilian scientific and technological industry system. 

IV. CONCLUSION 

The Military-Civilian Integration can be implemented in 
different layer. The most fundamental integration is achieved 
from the most bottom layer, which means the deeper of the 
bottom layer integration, the deeper integration. For example, 
the integration on the application system is lowest integration 
which means its involves fewest elements to deal with, while 
the integration on the organizational system is the highest 
integraion which means its relate to maximum elements to 
handle. The path of the Military-Civilian Integration may from 
the lowest integration to the highest integration.   

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

[1] Sun Wu-bin, Li Zheng-qi, Research on the Integration of Military and 
Civil Technology from the Perspective of Industry Integration, Value 
Engineering, 2017, No.13, pp.52-55 

[2] Niu Zhenxi, The Military-Civilian Integration Progress of Different 
Countries and the Military-Civilian Integration Police of China, Science 
& Technology Progress and Policy, 2011, Vol.28, No.23, pp.124-125 

[3] Li Jiaojiao, Study on the System Construction of the Military-Civilian, 
Co-Operative Economy & Science, 2017, No.3, pp.82-83 

[4] Ping Yang, The Research on Open Standards Strategy of Defense 
Industry Based on a View of Military-Civilian Integration, Science and 
Technology Management Research, 2012, No.23, pp147-151,170 

[5] Hu Yuxuan, Li Lin, Zeng Li, Military-Civilian Integration and 
Technological Innovation, National Defense Science & Technology, 
2017, Vol.38, No.2, pp.4-8 

[6] Du Renhuai, The Equipment Intelligent Manufacturing System and Its 
Construction of the Military-Civilian Integration, Modern Economic 
Research, 2017, No.5, pp.5-10 

[7] Ding Deke, Liu Min, Zhang Xingxian, Fusion of Military-civilian 
Industries: Strategic Choice of Optimization and Upgrading of Industrial 
Structure in Western Regions of China, Journal of Xi’an Jiaotong 
University(Social Sciences), 2011, Vol.31, No.1, pp.51-56, 83 

[8] Li Zhixin, Study on the Important Issues of Xi Jinping about the Deeply 
Development of the Military-Civilian Integration, Journal of Xi'an 
Politics Institute, 2017, Vol.30, No.1, pp.27-32 

[9] Warfield J. N., Social Systems: Planning, Policy and Complexity [M], 
New York: John Wiley&Sons, 1976 

[10] Wang Xinping, Management System Engineering: Methodology and 
Modeling, China Machine Press, Beijing, China, 2011, ISBN: 
978-7-111-35038-5 

[11] WANG Jingmin, KANG Junjie, Analysis on Influencing Factors of 
Energy Demand Based on Interpretative Structural Modeling, Electric 
Power, Vol.50, No.9, 2017, pp.31-36 

[12] Liu Jia-guo, Jiang Xing-he, Zhao Jin-lou, Resilience of the Supply 
Chain System based on Interpretive structural modeling, Journal of 
Systems & Management, Vol.24, No.4, 2015, pp.617-623 

[13] ZHU Jing, Analysis of Influencing Factors of Construction Cost Based 
on Interpretative Structural Modeling, Journal of WUT (Information & 
Management Engineering,Vol.37, No.1, pp.95-98 

[14] Biography: Yang Xin, female, Doctor of Judicial Science. Who is a 
lecturer of Chengdu University. The interesting area include regional 
economics and management. 

[15] Support Program: Soft Science Project of Sichuan Science and 
Technology Department (Project Number: 2018ZR0259) 

Advances in Economics, Business and Management Research, volume 82

129

http://222.197.66.132/kns55/loginid.aspx?uid=aDNYemJuTVROdW9OUU1aTEVmUDBkMWZNNGJGdGZlUGo4SUdHSk5oNHJEd0xVSXhy&p=Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfq&TableName=CJFQbaseinfo&Field=BaseID&Value=XAJD
http://222.197.66.132/kns55/loginid.aspx?uid=aDNYemJuTVROdW9OUU1aTEVmUDBkMWZNNGJGdGZlUGo4SUdHSk5oNHJEd0xVSXhy&p=Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfq&TableName=CJFQbaseinfo&Field=BaseID&Value=XAJD



