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Abstract 
In the "Industry 4.0" era, if my country's equipment manufacturing enterprises want to 
strengthen their own reforms to complete the transition from traditional manufacturing 
to smart manufacturing, they must pay more attention to users in terms of value creation, 
and enterprise standardization work should be more personalized; more importantly It 
is to combine the development content of the new era to reshape the enterprise value 
chain, promote the application of high technology and intelligence, and realize the 
enterprise value chain more ecological and intelligent. Regarding the research on the 
technology standardization innovation ecosystem of the intelligent equipment 
manufacturing industry, this article is based on the existing research results, and 
through a large number of relevant domestic and foreign literatures, the research 
methods and research results are summarized and classified, aiming to grasp the 
research trend and current research status of the subject, To provide a certain reference 
for related research. 
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1. Introduction 

In recent years, many researches on innovation ecosystem of technology standardization cover 
many industries. China's equipment manufacturing industry has made some achievements in 
the application of technology standardization innovation ecosystem. According to the 
"Equipment Manufacturing Industry Standardization and Quality Improvement Planning" 
[National Quality Inspection standards Federation (2016) No. 396], "National Equipment 
Manufacturing Industry 2005 ~2007 Standardization Development Planning" [NATIONAL 
Standards Commission industry and Communications Federation (2005) No. 7], GB/T 4754 -- 
2017 National Economic Industry Classification" And the actual situation of standardization 
management in China to determine the scope of equipment manufacturing standardization 
work. The equipment manufacturing industry standardization and quality improvement plan 
is put forward to promote a new generation of information technology, high-end CNC machine 
tools and robotics, aerospace equipment, Marine engineering equipment and high technology, 
advanced shipping rail transportation equipment, energy saving and new energy vehicles, 
electric equipment, agricultural machinery and equipment, new materials, high performance of 
medical equipment and so on ten big key areas of standardization, Among them only the field 
of new materials is not in the equipment manufacturing industry eight categories. 
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Figure 1. Annual trend of equipment manufacturing technology standardization papers 

 
According to statistics from CNKI, the number of relevant research literatures increased year 
by year from 1999 to 2021, and relevant theories gradually matured from 2011 to 2013. Later, 
with the rise of intelligent equipment manufacturing industry, studies in this field increased 
year by year. How to make use of technology standardization innovation ecosystem to achieve 
better and faster development of intelligent equipment manufacturing industry has become a 
hot issue. By summarizing the existing literature research results and research methods, it is of 
certain research value to find out the existing advantages and disadvantages. 

2. Theoretical Study on Innovation Ecosystem of Equipment 
Manufacturing Technology Standardization 

Equipment manufacturing industry is the pillar and basic industry of economic and social 
development, the cornerstone of improving comprehensive national strength and the material 
foundation of promoting human well-being. In recent years, China's equipment manufacturing 
industry has sustained rapid development, and its industrial scale has ranked first in the world 
for five consecutive years. However, the lack of relevant standards for intelligent equipment 
manufacturing and the low level of internationalization of standards are still very prominent. 
The overall level of manufacturing standards urgently needs to be improved. [1] Some 
achievements have been made in the theoretical research on the innovation ecosystem of 
equipment manufacturing technology standardization. First of all, in China's equipment 
manufacturing industry technology standardization problems. LAN Tian (2019) took the 
equipment manufacturing industry information system construction as the research object, 
and pointed out that the development process of product digitalization is not unified, the digital 
parallel collaborative system between enterprises can not be interconnected, and the technical 
content between enterprise standards is not coordinated, which seriously hindered the 
promotion of industry information construction. And through the study of digital definition 
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data set, based on the model of three dimensional mark, the three dimensional frame maturity 
model building, model definition and management regulations, digital collaborative 
development dynamic federal building, digital collaborative development platform to build and 
use of key technologies, such as product model solving general, project development main 
problems of collaborative control, To improve the entire equipment manufacturing industry 
information sharing and business collaboration capacity. [2] It is an inevitable trend to 
continuously promote the construction of innovation ecosystem of technology standardization 
to solve the problem of discordant technical content between enterprise standards, promote 
the degree of collaboration between enterprises through the wide use of technical standards, 
and then make the healthy development of the whole industry. 
Secondly, the standardization innovation ecosystem of China's equipment manufacturing 
industry lags behind the international level. Some scholars point out that the root of standard 
lag lies in backward technology. [3] Zhou Yuqing (2021) points out in the paper that to carry 
out the standardization construction of intelligent equipment manufacturing industry, a team 
of standardized talents who know industry, industry and specialty is the basis. Innovative 
cultivation mode: basic education is completed by national and provincial standardization 
technology organization platform; Professional knowledge promotion is carried out by 
industry organizations, universities and other platforms; Production technology and 
management training shall be organized by the enterprise platform. [4] In order to develop a 
standard system that truly meets the development needs of equipment manufacturing and 
accelerate industrial transformation and upgrading as well as product upgrading, on the one 
hand, we should enhance the independent innovation capacity of equipment manufacturing 
industry, increase investment in scientific research, and break through the technical and 
common problems that have plagued the development of equipment manufacturing industry 
for a long time. In view of the lack of standards in intelligent manufacturing, NUMERICAL 
control equipment, new energy equipment and other emerging fields, the company aims to 
carry out research and development, strive to get rid of the dependence on foreign core 
technologies, and master a batch of core technologies with Independent intellectual property 
rights in China. On the other hand, it is necessary to follow the pace of advanced manufacturing 
technology, select high and new technologies and scientific research achievements with 
development potential, timely transform them into standards that adapt to the development 
status of China's equipment manufacturing industry, and accelerate the promotion and 
implementation of new technologies in the field of equipment manufacturing. 
In the future intelligent manufacturing technology standardization innovation ecosystem 
development. Feng Xiawei (2021) analyzed the development frontiers of next-generation 
mobile communication, fixed network, artificial intelligence, semantic interoperability and 
open source technology, explored their standardization needs, and accelerated the 
transformation and implementation of scientific research achievements. [5] Although there are 
some shortcomings in the technical standardization of China's intelligent equipment 
manufacturing industry at the present stage, it has been in the forefront of the world in some 
fields. For example, the wide use of 5G communication technology and the formulation of 
relevant technical standards make China successfully realize the curve overtaking, which also 
plays a great role in promoting the development of intelligent equipment manufacturing 
industry. 

3. An Empirical Study on the Innovation Ecosystem of Equipment 
Manufacturing Technology Standardization 

In the research on the innovation ecosystem of equipment manufacturing technology 
standardization in China, part of the research is empirical research and case analysis based on 
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regional industries and specific enterprises. First, in the equipment manufacturing industry 
technology standardization system construction. Tian Nong (2021) in guangzhou huangpu 
district as an example, discusses the intelligent equipment manufacturing industry accelerated 
development in huangpu district and national standardization of intelligent equipment 
manufacturing industry (intelligent equipment) in huangpu district under the background of 
the construction of the pilot intelligent equipment manufacturing industry development 
present situation and the standard system construction, the principle of intelligent equipment 
manufacturing industry in huangpu district and the standard system construction content and 
implementing strategy In this paper. [6] The establishment of intelligent equipment 
standardization pilot is the key to the establishment of China's intelligent equipment 
manufacturing industry technology standardization system, which is conducive to the further 
improvement of the macroscopic technology standardization system. It is very important to 
add the related content of intelligent equipment manufacturing into the original equipment 
manufacturing technology standardization system and establish a standard system more 
suitable for the actual situation of Our country. 
Secondly, the collaborative coupling between technological standardization and innovation 
ecosystem. Liu Lanjian (2020) collected the data of 67 innovation policies, PCT patents and 
sales revenue of new products related to the research objects from 2006 to 2017, and evaluated 
the impact of innovation policies through quantitative evaluation of policy texts and structural 
equation modeling. [7] Under the background of innovation-driven development, "Mastering 
technical standards-leading innovation ecosystem" has become the core strategy for high-tech 
enterprises to grasp the commanding heights of competition and realize innovation 
transformation and upgrading. At the same time, some scholars pointed out that the innovation 
ecosystem was incorporated into the driving mechanism framework of technology 
standardization of high-tech enterprises, and combined with the questionnaire data, the 
structural equation and hierarchical regression model were used to explore the path and 
influence effect of the network characteristics of innovation ecosystem on the innovation 
performance of technology standardization driven enterprises from the method and content. 
[9] Part of the research shows that the cooperation R&D, technical standards and 
industrialization of technological standardization of high-tech enterprises interact with each 
other and operate cooperatively. In the process of technological standardization driving 
innovation performance, there exists the mediating effect of innovation ecosystem in which it 
is located, and the action path and effect of different dimensions are different. In addition, 
government behavior positively moderates the relationship between technological 
standardization and innovation ecosystem. 
Finally, the innovation capability and achievement transformation of technology 
standardization innovation ecosystem in China's equipment manufacturing industry. 
Tang Xiaowen (2021) based on the data of China's intelligent equipment manufacturing 
industry from 2011 to 2018 and combined with the "VHSD-EM" comprehensive dynamic 
evaluation model, conducts measurement analysis on the technological innovation capability 
of seven intelligent equipment manufacturing sub-industries. [8] the innovation capability of 
China's equipment manufacturing industry mainly has the following characteristics :(1) from 
the dimension of time evolution, the variation range of technological innovation capability of 
each sub-industry is different, but the degree of differentiation shows a narrowing trend to 
some extent. (2) In the dimension of industry distribution, the technological innovation ability 
of each sub-industry is differentiated obviously, and has agglomeration effect in the distribution. 
(3) The positive impact of technological standardization and industrial characteristics on 
technological innovation capability. It is feasible that the establishment of technology 
standardization innovation ecosystem is conducive to promoting the growth of innovation 
capability of equipment manufacturing enterprises, but the transformation rate of innovation 



Volume 3 Issue 5, 2022 

DOI: 10.6981/FEM.202205_3(5).0048 

374 

Frontiers in Economics and Management 

ISSN: 2692-7608 

achievements must be fully considered. Innovation capability cannot be judged by the number 
of patents. At present, the conversion rate of scientific and technological achievements in China 
is only 10%, far lower than the level of 40% in developed countries. Wang Chengdong (2021) 
uses DEAMalmquist index method and Tobit regression model to conduct an empirical study, 
and points out that the independent technology innovation efficiency of China's intelligent 
equipment manufacturing industry has a certain volatility, and the internal stability of the 
technology innovation efficiency of each sub-industry is poor, and the overall stability of the 
independent technology innovation efficiency of the industry is not high. Independent 
technology innovation input factors and environmental factors on the efficiency of the 
industrial technology innovation effect has high heterogeneity, the innovation funds and human 
resources investment of independent technology innovation comprehensive efficiency, pure 
technical efficiency and scale efficiency has positive influence, and new product development 
investment and enterprise scale of independent technology innovation comprehensive 
efficiency, pure technical efficiency and scale efficiency Policy factors and market factors have 
significant and non-significant negative effects, respectively. Exogenous innovation factors 
have significant positive effects, and the impact intensity is large. [9] Through the formulation 
and improvement of relevant standards and policies to improve the conversion rate of 
innovation results and enhance innovation capacity. 

4. Research Prospects 

China's equipment manufacturing industry is in a critical period of transformation. The 
transformation from traditional manufacturing to intelligent manufacturing has put forward 
higher requirements for technical standardization, and better methods are needed to build 
products that meet the different needs of different user groups. Some research achievements 
have been accumulated in the standardization of equipment manufacturing technology after 
years of development. This paper reviews the relevant literature in this field at present, 
focusing on theoretical research and empirical research, and finds out some problems existing 
in the existing research and future research directions. 
First of all, the technological standardization innovation ecosystem system should be improved 
in terms of the theoretical system. The existing theoretical system is not completely suitable for 
intelligent equipment manufacturing. It is necessary to constantly improve the theoretical 
system according to the development of the industry and add relevant content of technological 
standardization innovation in intelligent manufacturing. 
Secondly, the coupling between technological standardization and innovation ecosystem 
should be strengthened in the transformation of achievements to improve the transformation 
efficiency. At present, although China's technological innovation has reached a certain level, the 
transformation rate of innovation achievements has some fluctuations. We should not only pay 
attention to the technology introduction of scientific research activities, but also to the 
digestion, absorption and innovation of technology. After the introduction of advanced science 
and technology with huge investment, it is still difficult to achieve innovative development 
without increasing research efforts. Therefore, it is very important to promote the digestion, 
absorption and re-study (re-innovation) of imported technology through technical 
standardization. 
Finally, empirical methods should be used to study the standardization innovation ecosystem 
of equipment manufacturing technology from the macro level. In China, most of the research on 
the innovation ecosystem of equipment manufacturing technology standardization adopts the 
method of theoretical research and case analysis, but there are few empirical studies. In a few 
empirical studies, most of them collected industrial and regional data and discussed them from 
the micro perspective. The next step is to collect macro large sample data for empirical research 
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to determine the impact of the development of technological standardization innovation 
ecosystem on equipment manufacturing industry. 
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