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Abstract. The knowledge intensive business service has obvious technological innovation effects. It can 
promote the technological innovation of the equipment manufacturing industry and enhance the innovation 
capability of the equipment manufacturing industry through the integration and diffusion of knowledge, 
technology, human resources and other resources. Taking the equipment manufacturing industry and 
knowledge intensive business service in Liaoning Province of China as the research objects, this paper 
analyzes the mechanism of knowledge intensive business service in promoting equipment manufacturing 
innovation, and constructs a model of the impact of knowledge intensive business service on the innovation 
of equipment manufacturing industry.  

1   Introduction 

"Made in China 2025" pointed out that in the field of 
traditional manufacturing, it is necessary to actively 
implement industrial strong foundation projects, promote 
the transformation of traditional industries from factor-
driven to innovation-driven, low-and mid-end production 
to high-end manufacturing, and give priority to the 
development of advanced equipment manufacturing to 
promote the new generation and the integration of 
information technology and equipment manufacturing.  

With the knowledge economy era, Knowledge 
Intensive Business Service(KIBS), as the main part of 
the knowledge information services subsystem, 
providing knowledge-based intermediate goods and 
services to the community, which including information 
transmission, software and information technology 
service industry, financial industry, leasing and business 
service industry, scientific research and technical service 
industry have continuously enhanced the driving role of 
the national economy and regional industrial structure 
upgrading. Then, will the Knowledge Intensive Business 
Service affect the technological innovation of the 
equipment manufacturing industry? How to promote the 
technological innovation of the equipment manufacturing 
industry by promoting the development of Knowledge 
Intensive Business Service? 

This paper studies the impact of knowledge intensive 
business service in Liaoning Province of China on 
equipment manufacturing innovation not only has 

important guiding significance for the economic 
development of Liaoning Province, but also has a certain 
guiding role for the national equipment manufacturing 
industry about how to transform from resource-driven to 
innovation-driven and service-driven. 

2   Empirical test 

2.1. Model setting 

2.1.1. Basic model 

 eeKALY ii X                      (1) 

Take the logarithm to get 

   ii XKLAY lnlnlnln
 (2) 

Among them, Y represents the technological innovation 

output of the equipment manufacturing industry, A  is a 

constant term, L  represents the R&D labor input, K  

represents the R&D capital input,  ,   and i  are 
parameters to be estimated, and   is a random error 
term. 
 
 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/). 

E3S Web of Conferences 257, 02032 (2021) https://doi.org/10.1051/e3sconf/202125702032
AESEE 2021



 
 
 

 

2.1.2.  Model extension based on direct impact 
mechanism  

Therefore, it should be introduced to indicate other than 
the equipment manufacturing industry. The variable of 
R&D investment of institutions and enterprises with 
scientific research activities; considering the interactive 

influence of knowledge intensive business service with 
other institutions and enterprises with scientific research 
activities, the interactive terms of the above two 
variables should also be introduced. The specific model 
is: 

  

KIBSOIEKIBSOIEX ii lnlnlnln 321             (3)

 
Among them, represents the R&D investment of other 
institutions and enterprises with scientific research 
activities except the equipment manufacturing industry, 

and  represents the knowledge intensive business 
service, and  is an interactive item. 
In summary, the basic model is as follows: 

  KIBSOIEKIBSOIEKLAY lnlnlnlnlnlnlnln 321

(4)     

2.1.3.  Indirect influence mechanism based 
extension mechanism  

In order to test the impact of the functional mechanism 

of human capital, the interaction term RSOIE lnln   

between the R&D input variables of other institutions 
with scientific research activities (except equipment 
manufacturing) and enterprises and the employment 
number of public employment service agencies is used as 
the replacement explanatory variable of the basic model:  

  RSOIERSOIEKLAY lnlnlnlnlnlnlnln 321           (5) 
In order to test the indirect impact of innovation as an 
intermediary mechanism, the interaction term 

TCOIE lnln   of the R&D input variable of 
institutions and enterprises with scientific research 
activities other than the equipment manufacturing 

industry and the technology contract transaction amount 
variable in the technology market is used as the 
replacement explanatory variable of the basic model to 
construct the model as follows : 

  TCOIETCOIEKLAY lnlnlnlnlnlnlnln 321           (6) 

2.2. Variable description and data source 

Date from "The China Statistical Yearbook on Science 
And Technology","China Science and Technology 
Statistical Yearbook","China Science and Technology 
Statistical Yearbook" and "The statistical yearbook of 
China's tertiary industry". 

3   Empirical results and conclusions 

3.1. Empirical research 

The coefficient of lnKIBS lnOIE is 0.093, which is the 
same as the expected sign, and passed the significance 
test at the 5% level. In addition to the equipment 
manufacturing industry, other enterprises and 
institutions' R&D investment and knowledge intensive 
business service have a positive impact, and the test 
results are significant. The lnKIBS  coefficient is 

positive, the lnoie coefficient is negative, and the 
lnKIBS lnOIE coefficient is positive. 

The lnRS lnOIE coefficient is 0.068, which is the 
same as expected. It has passed the significance test at 
5% level, which shows that knowledge intensive 
business service promotes the spillover effect of 
equipment manufacturing industry in Liaoning Province 
to absorb R&D investment of other enterprises and 
institutions with scientific research activities under the 
function of human capital service mechanism, and 
indirectly improves the innovation ability of equipment 
manufacturing industry. 

In the regression results, the coefficient of 
lnTC lnOIE is 0.096, which is the same as the expected 
sign. It has passed the significance test at 5% level, 
which shows that knowledge intensive business service 
promotes the spillover effect of equipment 
manufacturing industry in Liaoning Province to absorb 
R&D investment of other enterprises and institutions 
under the role of innovation intermediary mechanism, 
and indirectly improves the innovation ability of 
equipment manufacturing industry. 

Table 1. Empirical Results. 

Explanatory 

variables 

Explained variable lnY 

The basic model Human capital 

service mechanism  

Innovating intermediary 

mechanism  
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coefficient Sig coefficient Sig coefficient Sig 

lnA -0.987 0.673 6.233 0.119 4.778 0.285 

lnK 0.693*** 0.000 0.671*** 0.000 0.774*** 0.000 

lnL 0.054** 0.037 0.185** 0.018 0.124** 0.032 

lnOIE -0.334** 0.036 -0.020** 0.041 -0.418** 0.027 

lnKIBS 0.342*** 0.008     

lnKIBS lnO

IE 

0.093** 0.023     

lnRS   0.002 0.517   

lnRS lnOIE   0.068** 0.028   

lnTC     0.289** 0.013 

lnTC lnOIE     0.096** 0.015 

Adjusted R  0.812 0.748 0.793 
Note: *** and ** indicate significant at the 1% and 5% levels, respectively. 

3.2. The conclusion 

Knowledge intensive business service has a direct impact 
on the innovation of equipment manufacturing industry, 
and the impact is relatively indirect. It is consistent with 
the analysis results in Chapter 2 that the structure of 
knowledge intensive business service in Liaoning 
Province is still dominated by standardized service mode. 
Under the standardized production mode, the service 
process of knowledge intensive business service is closer 
to the innovation mode of traditional manufacturing 
industry. 

The innovation output of equipment manufacturing 
industry is still more dependent on the input of R&D 
capital, and the elasticity of capital input is greater than 
that of human resource input. In the process of 
innovation, the role of R&D personnel is relatively 
limited, and the contribution to innovation is small, and 
there is still a lack of innovative talents. 

4   Policy analysis on promoting 
innovation in equipment 
manufacturing industry 

4.1. Actively develop knowledge intensive 
business service 

Through the previous analysis, we can see that there is a 
close relationship between knowledge intensive business 
service and equipment manufacturing industry. 
knowledge intensive business service not only has a 
direct impact on the innovation of equipment 
manufacturing industry, but also indirectly promotes the 

innovation of equipment manufacturing industry in 
Liaoning Province under the role of human capital 
service mechanism and innovation intermediary 
mechanism. At present, Liaoning Province is in the 
bottleneck stage of economic development, and the 
development of equipment manufacturing industry is 
stagnant or even declined. Actively developing 
knowledge intensive business service plays an important 
role in promoting the innovation and development of 
equipment manufacturing industry. 

4.2. Industrial level 

In order to strengthen the interaction between equipment 
manufacturing industry and knowledge intensive 
business service, the government should pay attention to 
the development planning of knowledge intensive 
business service and equipment manufacturing industry 
in Liaoning Province. The government focuses on the 
construction of knowledge intensive business service 
cluster. Through industrial agglomeration, knowledge, 
technology, talent and other production factors are highly 
gathered to accelerate the development of the whole 
industry, promote the penetration of knowledge intensive 
business service into all aspects of equipment 
manufacturing industry in Liaoning Province, and 
increase the interaction between of them. 

4.3. Actively cultivate innovative talents in 
equipment manufacturing industry 

From the empirical results, we can see that the 
innovation output of equipment manufacturing industry 
is still more dependent on R&D capital input, the 
elasticity of capital input is greater than that of human 
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input, the innovation mode is still extensive, the role of 
R&D personnel in the innovation process is relatively 
limited, the contribution to innovation is small, and there 
is still a lack of innovative talents. Therefore, in terms of 
the equipment manufacturing industry itself, to improve 
the innovation ability, we should pay attention to the 
cultivation of innovative talents, and fundamentally, we 
should start from education to cultivate students' 
innovative thinking and innovative ability. 
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