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Abstract 
With the deepening of social division of labor, producer services are gradually 
separated from manufacturing industry and play a more and more important 
role in the national economy. In particular, with the rapid development of 
scientific research, business, law, finance and other industries, the industrial 
association between the productive service industry and the manufacturing 
industry becomes more closely. The interactive state between the producer 
services and manufacturing industry has a direct impact on the industrial up-
grading and structural adjustment of all sectors of the national economy, 
which has become an important way for the economic development of our 
country in the future. Taking Shaanxi Province as an example, this paper first 
analyzes the development of producer services and manufacturing in Shaanxi. 
On this basis, the VAR model is built to analyze the added value of two indus-
tries in Shaanxi Province. Finally, according to the empirical results, we put 
forward relevant countermeasures and suggestions.  
 

Keywords 
Productive Service Industry, Manufacturing Industry, Interaction, Shaanxi 
Province 

 

1. Introduction 

In the context of the transformation of the global industrial structure from “in-
dustrial economy” to “service-oriented economy”, the productive service indus-
try will become the pillar industry of the national economic development. Ac-
cording to the data released by the National Bureau of statistics, in 2017, China’s 
service industry added 427,032 billion yuan, accounting for 51.6% of GDP, a 
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11.1 percentage point higher than the second industry, becoming the first major 
industry in China. The added value of service industry increased by 8% over the 
previous year, which is 1.1 percentage points higher than the national GDP 
growth rate. The growth rate in the 5 consecutive years is higher than that in the 
second industry. In 2017, the national development and Reform Commission 
issued the outline of innovation and development of service industry (2017 to 
2025). It is clearly pointed out in the outline that China will achieve an increase 
of ten years in service industry on the basis of optimizing structure, improving 
quality and enhancing efficiency by the end of 2025. By then, the added value of 
service industry will account for 60% of GDP and the proportion of employed 
population in the whole society will reach 55%. 

As a major province of education and a resource province, Shaanxi has also 
taken some measures in promoting the development of producer services, and 
has made some achievements. In the name of “China made 2025” issued by the 
Shaanxi provincial, developing service manufacturing and promoting the deep 
integration of manufacturing and service industry have been an important stra-
tegic task. From 2004 to 2014, the added value of producer services in Shaanxi 
increased by more than 4 times. The added value of financial industry, retail in-
dustry and transportation industry increased by 9.5, 3.5 and 1.5 times respec-
tively. The development of financial industry is most rapid, and its annual de-
velopment speed is far beyond the overall level of the province’s economy. Al-
though the productive service industry in Shaanxi is developing rapidly, there 
are still many problems, such as small enterprises, weak foundation and lack of 
awareness of innovation. It also directly leads to the integration and promotion 
of the manufacturing industry. 

Therefore, this paper, based on the development of Shaanxi’s productive ser-
vice industry and manufacturing industry, explores the interactive relationship 
between the major subdivision industries and the manufacturing industry in 
Shaanxi’s productive service industry through the construction of the VAR 
model. The article is organized as Figure 1. 

In the research significance, the empirical study of this paper will help to 
make up for the shortage of this problem, and provide an important theoretical 
basis for the industrial development and structural transformation of Shaanxi 
Province, and help Shaanxi to formulate specific policies to promote industrial 
development. At the same time, it can also provide reference for other regions’ 
coordinated development of producer services and manufacturing. 

However, the interactive development of manufacturing and production ser-
vices is a complex process. Due to the lack of individual research level, the re-
search conditions and resources are limited, and there are still a lot of short-
comings in the paper. For example, because of the limitation of data acquisition, 
based on the availability of data, this paper only chooses 4 industries as the re-
search object of the productive service industry. The calculation of the added 
value of the manufacturing industry is only a summary of the statistical data, but  
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Figure 1. Article framework. 
 
even the data of the statistical yearbook is difficult to achieve in full. Therefore, 
the results of the analysis will inevitably have small deviations. 

2. Concept Review 

After 1980s, the service industry has gradually become the most dynamic de-
partment in various countries. The proportion of the output value of service in-
dustry is becoming more and more large. Foreign scholars began to study the 
problems related to the development of manufacturing industry and manufac-
turing industry in the macro level. Among them, the relationship between the 
productive service industry and the manufacturing industry is the hot spot of the 
scholars’ research. The research on the relationship between the two is evolving 
and more controversial in accordance with the development of the productive 
service industry. At present, according to their subordinate status the popular 
claim about the relationship between the two is divided: demand compliance, 
supply leadership and interaction theory [1]. 

2.1. Demand Compliance Theory 

This view is that demand creates supply, and the development of producer ser-
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vices originates from the demand for services caused by manufacturing expan-
sion. Therefore, only when the degree of industrialization and urbanization is 
high, the effective demand for the products of the productive service industry 
can be formed, so that the production resources will be inflow into the produc-
tive service sector and the division of labor is deepened and the efficiency is in-
creased, so it can be developed. Karaomerliojlu and Carlsson (1999) empirically 
analyzed the intermediate consumption of American manufacturing industry to 
production service products [2]. The results showed that the consumption of 
manufacturing services in the United States increased by about 100% in the 
1987-1994 years, accounting for about 50% of the total output of the productive 
service industry. Klodt (2000) found that the development of the production 
service industry has a great relationship with the manufacturing industry by 
studying the factors that affect the development of the production service indus-
try [3]. Most of the factors that affect the production service industry are from 
the manufacturing industry. 

2.2. Supply Leading Theory 

This view is derived from the classic conclusion, “supply creates demand”. It is 
considered that service industry is the premise and foundation for improving the 
productivity and development level of manufacturing industry. Without enough 
cash supply of productive services, there will be no competitive manufacturing 
sector. Markusen (1989) introduced producer services as an intermediate input 
model, and analyzed the inherent mechanism of producer services promoting 
manufacturing and economic growth [4]. Juleff (1996) thinks that the develop-
ment motive of the productive service industry is mainly from the inside of the 
enterprise, because in the process of providing service for industry, it will con-
tinue to derive the logistics, electronic commerce, finance and other industries, 
and make the productive service industry develop [5]. Eswaran and Kotwal 
(2001) studied the role of producer services in manufacturing industry in the 
process of industrialization [6]. They believe that producer services are the links 
between consumers and industrial producers. The development of service in-
dustry is conducive to the establishment of a complete industrial chain in man-
ufacturing industry. 

2.3. Interactive Development Theory 

This view is the integration of “demand theory” and “supply theory”, and thinks 
that the productive service industry and manufacturing industry are the rela-
tionship of interaction, the manufacturing sector provides demand for the pro-
ductive service sector, the producer services provide products for the manufac-
turing industry, and the producer services and manufacturing industry develops 
together in the interaction and cooperation. Beyers (2005) studies the relation-
ship between producer services and manufacturing in the process of technology 
transfer by empirical methods [7]. As a result of the expansion of demand in the 
manufacturing industry, the number of employees in the advertising, marketing, 
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computer applications and voice communications sectors in the production ser-
vice industry has increased significantly. Lundquist, Olander and Henning 
(2008) use Swedish longitudinal data from eight different service industries to 
study the role of Swedish producer services in economic transformation [8]. The 
research shows that the development of the productive service industry has 
gradually replaced the position of the manufacturing industry in the economy, 
and the output value and technology content of the productive service industry 
have made great progress, and the various departments within the productive 
service industry are also growing at a high speed. 

It can be found that the above research has the following shortcomings: 
1) The perspective of research is single. The interaction mechanism between 

producer services and manufacturing industry is systematically studied from the 
perspective of value chain. 

2) Limitations of empirical methods. Most of the research uses the in-
put-output method. However, the input-output economic model only investi-
gates short-term and static interaction, and cannot capture the long-term dy-
namic relationship between them. 

Therefore, this paper is based on the value chain perspective to explore the 
interaction mechanism of the productive service industry and manufacturing 
industry, based on this, based on the development status of the productive ser-
vice industry and manufacturing industry in Shaanxi province and the data of 
the previous years, the quantitative model is constructed, and the interaction re-
lationship between the industries is verified. 

3. Interactive Relationship Based on the Perspective of  
Value Chain 

The concept of value chain was first introduced in 1980s, and Michael Poti came 
it out with the popularity of multinational companies. In the “competitive ad-
vantage”, he points out that the productive operations of each enterprise are 
made up of a number of independent production departments or production 
links, and a complete production activity includes many production activities 
such as R&D design, material purchase, manufacturing, packaging planning, 
advertising marketing, material flow distribution, after service and so on. It also 
involves a series of operation and management departments, such as technology 
research and development, procurement management, financial budget, quality 
progress control and so on. These productive activities and supporting activities 
constitute the value chain of the enterprise together. 

Zheng Jichang and Xia Qing (2005), based on the value chain, divided the 
manufacturing activities of enterprises into 3 links, such as upper, middle and 
lower, and the production service activities such as logistics transportation, ad-
vertising planning and after-sales service are divided into lower links, and pro-
duction and manufacturing are the middle reaches [9]. With the increasing 
competition in the market, the role of the productive service industry in each 
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link of the value chain is becoming more and more important. It promotes the 
smooth integration of production capital such as manpower, knowledge, tech-
nology and capital into the production process. It is the source of improving 
production efficiency and product value. It is also the difference and important 
factor of each product. 

4. Empirical Analysis 
4.1. Model Establishment 
4.1.1. Index Selection and Data Source 
This paper selects the 4 value-added industries of Shaanxi manufacturing indus-
try from 1997 to 2016, including the total value added value of manufacturing 
industry (100 million yuan) and the producer services sector (100 million yuan) 
as the research object. The sample data of this chapter comes from the statistical 
yearbook of Shaanxi province from 1998 to 2017. The added value of the manu-
facturing industry is added to the annual increment of the manufacturing indus-
try, due to the changes in the statistical calibre in the statistical yearbook. The 4 
value-added of producer services is from 1998 to 2017, Shaanxi statistical year-
book. For the operability of the model, 4 selected industries that represent the 
characteristics of producer services are selected. See Figure 2. The statistical 
software Eviews9.0 is used as an analytical tool. 

Through the investigation of the interactive relationship between the subdivi-
sion of the production service industry and the variables in the manufacturing 
industry, it can well reflect the interactive relationship between producer services 
and manufacturing industry in the value chain and the quantitative results. 

4.1.2. The Construction of the Model 
This article draws on the corresponding matching between the industrial divi-
sion of the productive service industry and the value chain of the manufacturing 
industry, and selects the production service industry and the manufacturing in-
dustry data as input data. We use ADF stationarity test, cointegration test and 
impulse response analysis to establish the VAR model, and test the interaction 
effect between them. 

The mathematical expressions of the VAR model are as follows: 

( )0 1 1 1, 2, ,n n p n p n ny B A y A y BX e n N− −= + + + + + =   

Among them, 0B  is intercept term vector, iA  is a polynomial matrix of  
 

 
Figure 2. Classification and scope of the productive service industry. 
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n iy − , ny  is a K variable dimension vector, nX  is an extrinsic vector variable 
of D dimension, p is a lagging order, is an error term with a mean of 0. 

4.2. Empirical Test 
4.2.1. ADF Unit Root Test 
Definition of time series stationarity: suppose that a time series is generated by a 
random process. That is, the time series is assumed to be { }( )1,2,tX t =  . 
Suppose that every value of this series is obtained from a probability distribu-
tion. If tX  meets the following conditions: 

1) The mean ( )tE X m=  is a constant that is independent of time; 
2) The variance ( ) 2

tVar X s=  is a constant unrelated to the time t; 
3) Covariance ( )1 1, k kCov X X g+ =  is related to interval time and time inde-

pendent constants. 
It is called that the time series generated by this stochastic process is statio-

nary. 
In order to avoid the pseudo regression phenomenon when the single whole 

sequence is tested, this paper first tests the variables of each time series by ADF 
unit root test, in order to determine the stability of the relationship between the 
variables of each time series. If a time series is stationary, then the mean and va-
riance of this sequence will not change with time and be bounded. 

If the time series is nonstationary, the difference can be processed. Generally 
speaking, a non-stationary sequence can be transformed into a stationary se-
quence after n difference processing. It is called n order single integer sequence, 
and is written as L(n). 

Figure 3 is the result of every unit root run by Eviews9.0. It can be seen from 
the table that the sequence of the original data is not smooth and needs to be 
differentiated. After a difference, it is found that lnx1, lnx2, lnx4 and lny still do 
not reach steady state, and all data need two order difference. Finally, all data is 
stable, so we can carry out the co-integration test below. The data sequence 
composed of these data is called the two order single integer sequence. 

4.2.2. Co-Integration Test 
1) Determining the optimal delay order 
The results of unit root test of time series variables prove that there may be a 

long-term stable relationship between these five time series variables, that is, 
co-integration relationship. Under these conditions, we can make a co-integration 
test for these time variables to see whether there is a long-term stable equili-
brium relationship among time series.  

In addition, only determining the order of optimal lag period of VAR model is 
the premise of co-integration test, so we first choose the lag order. Figure 1 is 
the result of choosing the best lag time for VAR model. 

The lag length criterion is the best criterion for determining the delay order of 
the VAR model. From Figure 4, it can be seen that the upper right corner of the 
lag phase value has the “*” mark, indicating that the lag length criterion is the  
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Figure 3. Unit root test results of each time series variable. 
 

 
Figure 4. The selection of the optimal lag period of VAR model 
 
optimal lag period established by the model. That is to say, the first order VAR 
model should be established. 

2) Co-integration test 
Co-integration test is a test of the relationship between two or more than two 

variables with different but similar long-term trend. The premise is that the 
tested variables must be of the same order and single integer. It is confirmed by 
unit root test that the two variable conforms to the premise of co-integration 
test. Co-integration test results by Eviews 9.0 are shown in Figure 5. 

It can be concluded that there are at least three co-integration relationships 
among VAR models consisting of five time series variables, lnx1, lnx2, LnX3, 
lnx4 and LNY. So it can be affirmed that there is a long-term equilibrium rela-
tionship between these five time series variables. 

4.2.3. Impulse Response Analysis 
1) Stability test of VAR model 

 Lag LogL LR FPE AIC SC HQ

0  10.37507 NA*  0.012277 -1.562512 -1.522103 -1.577473
1  12.44276  3.446148   0.010304*  -1.740460*  -1.659643*  -1.770382*
2  12.54764  0.157314  0.012054 -1.591273 -1.470046 -1.636156
3  12.55157  0.005240  0.014456 -1.425261 -1.263626 -1.485105
4  12.56557  0.016334  0.017513 -1.260928 -1.058884 -1.335732
5  13.42255  0.856982  0.018754 -1.237092 -0.994639 -1.326857
6  14.25773  0.695980  0.020668 -1.209621 -0.926759 -1.314347
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Figure 5. Co-integration test result. 
 

From Figure 6, we can see that the unit root reciprocal of VAR model all falls 
within the circle, which indicates that the model is stable. Next, based on the 
VAR model, we analyze the impulse response of variables. 

2) Impulse response analysis 
Impulse response function can reflect the influence of independent variables 

on the current value and future value of variables when they are impacted by a 
standard deviation. Figures 7-10 are the result of the test of the impulse re-
sponse analyzed by Eviews9.0. The horizontal axis indicates the number of se-
lected periods, and the longitudinal axis indicates the degree of response to the 
manufacturing industry when the production service industry is subjected to ex-
ternal shocks. 

Figure 7 shows the pulse analysis results of transportation and manufacturing 
industry in Shaanxi province. As can be seen from the graph, when the trans-
portation industry is impacted, the manufacturing industry’s response is slow, 
and it almost starts to react at the end of the first period. 

At the same time, at the end of the second to third period, the reaction curve 
is negative, indicating that the manufacturing industry is more inclined to sta-
bilize the delivery of postal storage. Once the service industry is affected by ex-
ternal shocks, it will have a negative impact on the manufacturing industry. 

But as time goes on, this negative response is gradually weakening. To the 
fourth stage, it has changed to a positive effect and gradually stabilized in the 
sixth period. It shows that manufacturing industry will adapt and match quickly. 
It shows the negative impact on the value chain of the lower reaches of the value 
chain on the added value of the manufacturing industry at the beginning, but the 
extent of the impact will slowly tend to slow, without too much change. 

Figure 8 shows the results of pulse analysis of the real estate industry and 
manufacturing industry in Shaanxi province. It can be seen from the diagram 
that when the real estate industry is affected by external shocks, the response of 
the manufacturing industry is very slow and was not until the end of the third 
period that it began to show positive fluctuations. This fluctuation is positive 
and negative alternation over time, indicating that the interaction degree and 
correlation level between Shaanxi’s real estate industry and manufacturing in-
dustry are relatively low. 

Figure 9 shows the results of the pulse analysis of the financial and manufac-
turing industries in Shaanxi province. It is shown by the picture that the impact  

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None *  0.999802  208.4121  69.81889  0.0000
At most 1 *  0.878957  71.99834  47.85613  0.0001
At most 2 *  0.793756  38.21265  29.79707  0.0043
At most 3  0.496397  12.95353  15.49471  0.1165
At most 4  0.116291  1.978042  3.841466  0.1596
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Figure 6. Stability test results. 

 

 
Figure 7. Results of impulse response analysis 1. 

 

 
Figure 8. Results of impulse response analysis 2. 
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Figure 9. Results of impulse response analysis 3. 

 

 
Figure 10. Results of impulse response analysis 4. 

 
of the financial industry on the manufacturing industry is obviously positively 
affected by the impact of the financial industry in Shaanxi province. It shows 
that the financial industry has a very obvious role in promoting the manufac-
turing industry, and it is encouraging that the financial industry development 
needle will have a great effect on the development of manufacturing industry in 
the manufacturing industry. 

Generally speaking, the positive impact of the midstream technology service 
industry and the real estate industry will have a positive impact on the manu-
facturing industry after the market transmission. 

Figure 10 shows the pulse analysis chart of Shaanxi’s science and technology 
service industry and manufacturing industry. It can be seen that the impact of 
current manufacturing industry on the technology service industry is first posi-
tive, and the development of technology service industry will play a leading role 
in manufacturing industry. But the pulse image fluctuates with time, which 
shows that the development level of Shaanxi’s science and technology service 
industry is not yet stable, and it has not reached the level of maturity. Therefore, 
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Shaanxi, as a major province of science and education, should focus on promot-
ing the development of science and technology service industry. 

Overall analysis of 4 pulse analysis chart, when the production service indus-
try has been affected, in addition to the transportation industry, other manufac-
turing industry reaction first performance is positive, so the production service 
industry has a positive effect on the manufacturing industry in general. 

In general, the fluctuation of the four impulse response maps is more intense, 
which shows that the interactive relationship between the productive service in-
dustry and the manufacturing industry will change with the time. This also 
shows that the development level of the productive service industry in Shaanxi is 
still in the primary stage of development, and the level of interaction between the 
two industries is still low. The development level of producer services in Shaanxi 
province needs to be improved rapidly. The interaction degree between produc-
er services and manufacturing industry needs to be strengthened. 

5. Main Conclusions 

First, the manufacturing industry has a significant increase in the demand for 
the productive service industry with high knowledge elements. It shows that the 
demand for the improvement of technology upgrading and management ability 
of the manufacturing industry in Shaanxi has become urgent. The knowledge 
elements upstream are gradually becoming the power source of the manufactur-
ing industry to improve the innovation level and enhance the competitiveness of 
the enterprises. At the same time, scientific research and technology service in-
dustry, which represent the driving role of modern service industry to the man-
ufacturing industry, are rising obviously, and promoting the construction of 
modern productive service industry has become a core link in the upgrading of 
manufacturing industry in Shaanxi. 

Secondly, the traditional producer services are still a pillar industry of Shaan-
xi’s economic development, showing a high industrial correlation status to other 
sectors of the economy. It shows that the overall production service industry in 
Shaanxi is still in a low level, and the proportion of modern service industry is 
still low, especially the poor driving ability of the financial industry, which does 
not reflect its role in driving the national economy. 

In general, the interaction between manufacturing and productive services is 
still at a low level, and the impact of the productive service industry is beyond 
the manufacturing industry, and the impact of the incremental changes in the 
production service industry on the manufacturing industry is low and unstable. 
It can be seen that the low level of producer services in Shaanxi province has 
become a major bottleneck restricting the interactive development of producer 
services and manufacturing industry. 
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