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ABSTRACT

Under the background of deepening globalization and accelerating the reconstruction of international industrial compe-
tition patterns, international standards have become the core strategic resources for countries to enhance their technological
competitiveness and master the dominance of industrial rules. As the world’s largest manufacturing country and an important
subject of technological innovation, China has formed a number of internationally advanced standard achievements in
the fields of high-speed rail, 5G communication and new energy, but its right to speak in the international standardization
system still does not match its economic scale and scientific and technological strength. The existing research points out
that the right to formulate international standards is not only directly related to the entry threshold and cost advantage of
enterprises in overseas markets, but also the key for countries to build technical barriers and lead industrial changes. In this
paper, the key path of benchmarking international standards by China standards is deeply discussed, and the significant
gap between China standards and international standards in technical level, market adaptability and internationalization
degree is analyzed in detail. By clearly studying the problems and assumptions, four core paths are constructed: policy
optimization, technological innovation, international cooperation and market-driven, and the specific measures and expected
effects of each path are visually presented in tabular form. The article also puts forward implementation strategies and
safeguard measures, aiming at providing comprehensive and systematic theoretical support and practical guidance for the
internationalization of China’s standards.
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1. Introduction

Today, with the deep integration of the global economy,
standards have become the cornerstone of international trade,
which plays a vital role in enhancing national industrial com-
petitiveness, promoting technological innovation and ensuring
product quality. As an important economy in the world, the
construction and internationalization of China’s standard sys-
tem is not only related to the upgrading and development of
domestic industries, but also affects China’s position in global
economic governance. However, the gap between the current
Chin standards and international standards can not be ignored.
How to effectively benchmark and achieve transcendence has
become an urgent task before us. This paper focuses on the
core issue of “How to efficiently benchmark international
standards by China standards”, aiming at putting forward a

targeted and operable benchmarking path!!.

2. Literature Review
2.1. Foreign Research Status

The research on standards benchmarking in foreign
countries started earlier, mainly focusing on the internation-
alization strategy of standards formulation, the relationship
between standards and technological innovation, and the im-
pact of standards on international trade. Many developed
countries have enhanced the status and influence of their own
standards in the international market by actively participating
in the formulation of international standards, strengthening
the integration of standards and industries, and promoting
mutual recognition of standards. For example, the European
Union has promoted the development of intra-European trade
and the promotion of industrial competitiveness by estab-
lishing a unified market standard system; The United States,
by virtue of its leading position in the field of science and
technology, has led the formulation of many international
standards and consolidated its leading position in the global

economy 1.

2.2. Domestic Research Status

In recent years, domestic research on benchmarking
international standards by China standards has gradually in-

creased, mainly focusing on gap analysis, benchmarking

strategies and implementation paths. Scholars generally be-
lieve that there is a big gap between China standards and
international standards in terms of technical level, degree of
internationalization and market adaptability, and put forward
a series of benchmarking strategies, such as strengthening
policy support, increasing investment in technological inno-
vation and deepening international cooperation. However,
at present, domestic research still needs to be improved in
terms of systematicness, depth and operability, and there is a
lack of detailed discussion on specific implementation paths
and safeguard measures. In recent years, domestic research
on benchmarking international standards by China standards
has gradually increased, mainly focusing on gap analysis,
benchmarking strategies and implementation paths. Schol-
ars generally believe that there is a big gap between China
standards and international standards in terms of technical
level, degree of internationalization and market adaptability,
and put forward a series of benchmarking strategies, such
as strengthening policy support, increasing investment in
technological innovation and deepening international coop-
eration. However, at present, domestic research still needs
to be improved in terms of systematicness, depth and oper-
ability, and there is a lack of detailed discussion on specific

implementation paths and safeguard measures 4.

2.3. Review of Research

Based on the research status at home and abroad, we
can see that the research on benchmarking international stan-
dards by China standards has made some achievements, but
there are still some shortcomings. First, the research perspec-
tive is relatively single, mostly from the policy or technical
level, lacking in-depth research on the comprehensive role
of multiple factors; Second, qualitative analysis is the main
research method, while quantitative analysis is relatively few,
which leads to the objectivity and accuracy of the research
results being affected to some extent; Third, the operabil-
ity of the research results is not strong, and it is difficult
to effectively guide practice because of the lack of specific
implementation paths and safeguard measures. Therefore,
on the basis of previous studies, this study will comprehen-
sively use a variety of research methods to deeply analyze
the path of China standards benchmarking international stan-
dards, and put forward targeted and operable implementation

strategies and safeguard measures[*).
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3. Research Questions and Assump-
tions

3.1. Deliberate on a Problem

1. Where is the specific gap between China standard and
the international standard in key dimensions such as
technical level, market adaptability and international-
ization degree?

2. How do key factors such as policy environment, techno-
logical innovation, depth of international cooperation
and market demand affect the process of benchmarking
international standards by China standards?

3. How to build a systematic and effective benchmarking
path to enhance the international competitiveness of

China standards and promote their wide application?

3.2. Research Hypothesis

H1. The lag of technical level, the lack of market adaptability
and the limited degree of internationalization are the main as-
pects of the gap between China standards and international

standards.

H2. The optimization of policy environment, the promotion
of technological innovation, the deepening of international

cooperation and the accurate grasp of market demand are the

key driving forces to promote China standards to benchmark

international standards.

H3. Through the comprehensive application of policy opti-
mization, technological innovation, international coopera-
tion and market-driven approaches, the effective benchmark-
ing between China standards and international standards
can be achieved, and China s position in the global standards

system can be enhanced.

4. Analysis of the Gap Between China
Standard and the International
Standard

Through in-depth comparative analysis, we find that
there are obvious gaps between China standards and inter-
national standards in the following key dimensions (see
Table 1) 31,

5. Analysis of Factors Influencing
China Standards to Benchmark In-
ternational Standards

See Table 2 for the analysis of the factors affecting
the benchmarking of international standards by China stan-
dards* 1,

Table 1. Gap Between China Standard and the International Standard.

Gap Dimension

Current Situation of China
Standards

Characteristics of
International Standards

Incorporate

engineering
level

The technical indicators in
some fields are backward, and
the update iteration speed is
slow,Lack of leading-edge tech-
nology.

Represent the most advanced
technology in the industry, up-
date quickly and lead the devel-
opment direction of technology.

For example, in the fields of high-
end equipment manufacturing and next-
generation information technology, inter-
national standards often set higher techni-
cal thresholds and performance require-
ments, and China standards need to be
accelerated to catch up.

Market
adaptability

Mainly focusing on the domes-
tic market demand, the interna-
tional versatility is poor, and it
is difficult to meet the diversi-
fied needs of the global market.

It has a wide range of interna-
tional versatility, low market ac-
cess threshold, and adapts to
changes in the global market.

The limited recognition of China stan-
dards in the international market leads to
the standard barriers faced by China prod-
ucts in international competition, which
affects the export and internationalization
layout.

Degree of inter-
nationalization

Participation in the formulation
of international standards is low,
and the right to speak and influ-
ence in international standards
organizations is limited.

Leading the formulation of
international standards, with
strong international influence
and appeal.

The proportion of China representatives
in the international standards organiza-
tion is relatively low, so it is difficult to
fully express China’s interests and tech-
nical claims.
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Table 2. The Factors Affecting the Benchmarking of International Standards by China Standards.

Factors

Explanations

Policy environment

Unclear policy orientation, unbalanced support and inadequate policy implementation make the formula-
tion and promotion of standards lack effective guidance and guarantee, and it is difficult to form a unified
planning and development direction.

Technological
innovation

The weak ability of independent research and development of core technologies and the lack of core
technologies with independent intellectual property rights make it difficult for China to occupy a leading
position in the formulation of standards, so it can only passively follow the development of international
standards.

Depth of international

cooperation

The imperfect international cooperation mechanism makes it difficult for China to obtain the latest trends
and core information of international standards, and it is also unable to fully participate in the discussion and
decision-making of international standards, which limits China’s influence in the international standards
system

Market demand

The disconnection between the domestic market demand and the international market makes it difficult to
fully consider the demand and changes of the global market when formulating standards, which leads to

the lack of adaptability of China standards in the international market.

6. The Path Construction of China

dent intellectual property rights;

Standard Benchmarking Interna- 2. Establish a collaborative innovation platform for
. Industry-University-Research, strengthen cooperation
tional Standards and exchanges among enterprises, universities and sci-
Based on the above analysis, we propose the follow- entific research institutions, promote the close combi-
ing systematic and comprehensive benchmarking paths (see nation of technological innovation and standard setting,
Table 3)1!. and accelerate the standardization process of scientific
and technological achievements;
6.1. Policy Optimization Path 3. Encourage enterprises to actively participate in the for-
mulation of international standards, transform China’s
1. The government should give full play to the role of technological innovation achievements into interna-
guidance and promotion, and make clear the direction tional standards, and enhance China’s right to speak in
and goal of standard development by formulating a the technical field® 91
scientific and reasonable policy system;
2. Increase financial input and provide sufficient finan- §.3, International Cooperation Path
cial support for standard formulation, promotion and
international cooperation; 1. China should actively deepen its cooperation with in-
3. Establish a perfect incentive mechanism to encourage ternational standards organizations, participate in the
enterprises, scientific research institutions and social whole process of international standards formulation,
organizations to actively participate in the work of and strive to play a greater role in international stan-
standards, and form a good situation for the whole dards formulation;
society to jointly promote the development of stan- 2. Carry out mutual recognition of standards with other
dards!7). countries and regions, establish a mutually beneficial
and win-win standard cooperation mechanism, and re-
6.2. Technological Innovation Path duce trade barriers and technical obstacles caused by
standard differences;
1. Enterprises and scientific research institutions should 3.  Strengthen technical exchanges and cooperation with

increase investment in research and development, fo-
cus on key core technologies, carry out joint research,
break through technical bottlenecks, and form indepen-
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6.4. Market-Driven Path

by market participants, guide enterprises to actively
adopt China standards, and create a good market envi-

[10]

1. China should strengthen the investigation and analy- L
ronment for standard application**!,

sis of the international market demand, understand the
characteristics and changing trends of the international

7. Implementation Strategy and Safe-
guard Measures

market demand, and formulate standards that meet the
international market demand,;
2. Promote the deep integration of standards and indus-
tries, lead industrial development with standards, and In order to ensure the effective implementation of the
promote industrial upgrading and innovation; benchmarking path, the following comprehensive and sys-

tematic strategies and safeguard measures are required, as

3. Strengthen the publicity and training of standards, im-
prove the awareness and acceptance of China standards

shown in Table 4.

Table 3. Systematic and Comprehensive Benchmarking Paths.

Path Specific Measures Anticipated/Desired/
Dimension Intended Effect
Improve the standard policy system and define the strategic objectives, key
areas and timetable of standard development. .. . .
Form a joint policy force, provide
Increase financial input, set up a special fund for standards development, clear guidance and strong guarantee
Policy opti-  and support standards formulation, promotion and international cooperation  for standard setting and promotion,
mization projects. and stimulate the enthusiasm of
Establish a standard incentive mechanism, commend and reward enterprises ente‘rp.rlses ?nd mnstitutions to
and institutions that have made outstanding contributions in standard setting participate in standard work.
and international cooperation.
Increase investment in R&D, encourage enterprises and scientific research
institutions to tackle key technical problems and break through technical
bottlenecks. Significantly improve the technical
Establish a collaborative innovation platform for Industry-University- 1ev§1 of China standards, make
Technical Research, promote the organic integration of technological innovation and Chlna sFandards reach or exceed the
innovation  gtandard setting, and accelerate the transformation of scientific and techno- international advanced ¥6V61 in some
logical achievements into standards. areas, and enhance the international
competitiveness of China industries.
Encourage enterprises to actively participate in the formulation of international
standards and enhance China’s voice and influence in the technical field.
Deepen cooperation with international standards organizations, actively par- ., ..
ticipr;te in tfle formulation of international standargds, and strive for ilnlz)re Enhance (?hlna SP os1t10r'1 and
decision-making power and voice. ¥nﬂuenc.e in the formulation of
Interna- international standards, promote the
tional Carry out mutual recognition of standards with other countries and regions, integration and integration of China
cooperation establish a mutual recognition mechanism of standards, and reduce trade  standards and international
barriers and technical barriers. standards, and promote the wide
Strengthen technical exchanges and cooperation with international enterprises, app 11cat}on of China standards in the
and learn from international advanced standards and management experience. international market.
Strengthen the investigation and analysis of the international market demand,
formulate standards that meet the international market demand, and improve Make China standards closer o the
the international adaptability of standards. . .
actual needs of the international
Market Promote the deep integration of standards and industries, lead industrial — market, increase the market share of
driven development with standards, improve the quality and performance of products, ~ China products in the international

and enhance the competitiveness of products in the international market.

Strengthen the publicity and training of standards, improve the market par-
ticipants’ awareness and acceptance of China standards, and create a good
standard application atmosphere.

market, and promote China’s
industry to climb to the high end of
the global value chain.
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Table 4. Comprehensive and Systematic Strategies and Safeguard Measures!'! ',

Strategies Safeguard Measures

Establish an inter-departmental and cross-industry standard coordination agency, which is responsible
for coordinating major issues in standard benchmarking, strengthening communication and cooperation
among departments, and forming a joint effort.

Establish an efficient
coordination mechanism

Strengthen the training of standard talents, establish a multi-level and multi-channel talent training system,
and train a group of compound talents who understand both technology and standards, as well as domestic
conditions and international rules. At the same time, actively introduce international standards experts
and high-end talents to provide intellectual support for the internationalization of China standards.

Strengthen the
cultivation and
introduction of talents

Revise and improve relevant laws and regulations, clarify the legal status and role of standards in
economic development and social governance, and provide a solid legal guarantee for the formulation,
implementation and supervision of standards.

Improve the system of
laws and regulations

Establish a supervision and evaluation mechanism for the implementation of standards, regularly evaluate
Strengthen supervision,  and check the implementation effect of standards, find problems in time and make rectification. At the
evaluation and feedback  same time, establish feedback channels, listen to opinions and suggestions from all walks of life, and
constantly optimize the standard benchmarking work.

8. Implementation and Application of 9. Implementation and Application of

Policy Optimization Path Technological Innovation Path
See Table S for the implementation and application of The implementation and application of technological
the policy optimization path. innovation path are shown in Table 6 below.

Table 5. Implementation and Application of Policy Optimization Path!'* 3,

Implementation Application

Making strategic planning: Policy makers need to organize relevant departments, industry associations, experts and scholars to
carry out in-depth research, and formulate standardized development strategic planning covering short-term, medium-term
and long-term in combination with the national industrial development strategy and the development trend of international
standards. For example, for the next 5 years, 10 years and 15 years, the standard development goals of different stages are set
respectively, and the key industrial fields and key technical standards are clearly defined.

Improve the Strengthen policy coordination: establish an inter-departmental standardization policy coordination mechanism, and a special
standard policy coordination body will hold regular meetings to coordinate the standards-related policies issued by various departments. Ensure
system that policies such as science and technology, industry and trade cooperate with each other in standard setting, and avoid policy

conflicts and redundant construction. For example, when supporting scientific research projects, science and technology
departments should consider the connection between project achievements and standard setting, and industrial policies should
guide enterprises to produce and operate according to advanced standards.

Set up a special fund: Policy makers set up a special fund for standard development through financial budget arrangements.
Clarify the scope of use and application process of the fund, and focus on supporting the research and development of key
core technical standards, participation in international standard formulation, standard test verification and popularization and
application. For example, for major standard R&D projects that meet the strategic needs of the country, high fund support is
given.

Optimize the allocation of funds: Establish a scientific fund allocation model, and rationally allocate special funds according to

the development needs of different industries and the importance of standards. Give priority to supporting the formulation of
Increase financial standards for emerging industries and basic industries, and at the same time tilt towards small and medium-sized enterprises and
input scientific research institutions to encourage them to actively participate in standards work.

Implement incentive policies: formulate preferential tax policies and give a certain percentage of tax relief to enterprises that
participate in the formulation of standards and adopt advanced standards. Set up financial subsidies to reward enterprises and
institutions that have made outstanding achievements in standard innovation, and encourage market participants to actively
participate in the process of internationalization of standards.

Formulate reward standards: Policy makers will work with relevant departments and industry associations to formulate detailed
standard reward standards. Clarify the object, conditions and amount of rewards, such as giving high bonuses and honorary
certificates to enterprises that lead the formulation of international standards, and giving appropriate rewards to enterprises that

Establish a participate in the formulation of international standards and play an important role.
standard reward . . . - . . . .
mechanism Standardize the evaluation process: establish an open, fair and just reward evaluation mechanism, and set up a professional

evaluation Committee to review the award application. The evaluation process should be supervised by the society to ensure the
authority and credibility of the award.
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Table 6. Implementation and Application of Technological Innovation Path1>~14],

Implementation

Application

Increase investment in
research and
development

Policy guidance and support: Policymakers introduce relevant policies to encourage enterprises to increase
investment in research and development of standards-related technologies. For example, through the
application guide for scientific research projects, guide enterprises to focus on key core technologies to
carry out research and development work, and give financial support to qualified projects.

Establish R&D platform: Support enterprises, universities and scientific research institutions to establish
R&D platforms such as Industry-University-Research Joint Laboratory and Engineering Technology
Research Center, and provide hardware facilities and technical support for standard technology research
and development. The government can promote the construction and development of R&D platform by
providing venues and equipment purchase subsidies.

Establish a collaborative
innovation platform for
Industry-University-
Research.

Building a Bridge of Cooperation: Policymakers actively promote cooperation among enterprises, univer-
sities and scientific research institutions, organize docking activities in Industry-University-Research,
and promote information sharing and cooperation and exchange in standard technology research and
development. For example, hold standard technical seminars, project matchmaking meetings and other
activities to build cooperation platforms for enterprises and scientific research institutions.

Improve the cooperation mechanism: formulate relevant policies and standardize the cooperation mode and
benefit distribution mechanism of collaborative innovation in Industry-University-Research. Encourage
all parties to sign long-term cooperation agreements, clarify the rights and obligations in standard research
and development, transformation of results, etc., and ensure the smooth progress of cooperation.

Encourage enterprises to
participate in the
formulation of
international standards.

Providing information services: Policymakers should establish an information service platform for
international standards, and collect, sort out and publish the latest developments, rules and procedures
of international standards formulation in a timely manner. Provide professional information consulting
services for enterprises to help them understand the trends and requirements of international standards.

Give policy support: give policy inclination and support to enterprises that have participated in the
formulation of international standards and achieved important results. For example, give priority to
government procurement, project approval and other aspects, and improve the enthusiasm of enterprises
to participate in the formulation of international standards.

10. Implementation and Application 11. Implementation and Application

of International Cooperation Path of Market-Driven Path
See Table 7 below for the implementation and applica- The implementation and application of market-driven
tion of international cooperation paths. path are shown in Table 8 below.
Table 7. Implementation and Application of International Cooperation Path 4161,

Implementation

Application

Deepen cooperation with
international standards
organizations

Actively participate in activities: Policy makers encourage relevant domestic institutions and enterprises to actively
participate in meetings, seminars, technical committees and other activities of international standards organizations.
Provide financial support and policy guarantee to ensure that domestic representatives can fully participate in the
discussion and decision-making process of international standard setting.

Fight for the right to speak: Improve China’s right to speak in the formulation of international standards by recom-
mending outstanding experts to important positions of international standards organizations. Policymakers should
establish an expert recommendation and selection mechanism, and select experts with rich experience in standard
setting and international influence to participate in the work of international standards organizations.

Carry out mutual
recognition of standards.

Establish cooperation mechanism: Policymakers actively negotiate with other countries and regions for mutual
recognition of standards, and establish bilateral or multilateral cooperation mechanisms for mutual recognition of
standards. By signing a standard mutual recognition agreement, the standard scope, certification procedures, supervision
and management of mutual recognition are defined.

Strengthen communication and coordination: in the process of mutual recognition of standards, strengthen communica-
tion and coordination with partners and solve problems in time. Establish a coordination group for mutual recognition
of standards, which is responsible for coordinating the work of relevant domestic departments and enterprises to ensure
the smooth progress of mutual recognition of standards.
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Table 7. Cont.

Implementation

Application

Strengthen technical
exchanges and cooperation
with international
enterprises.

Building a cooperation platform: Policy makers organize international standards cooperation and exchange activities,
such as international standards forums and technical cooperation project matchmaking meetings, to build a platform for
exchanges and cooperation between domestic enterprises and international enterprises. Encourage domestic enterprises
and international enterprises to carry out joint research and development, standard setting and other cooperative
projects.

Provide policy support: give policy support and preferential treatment to enterprises that carry out technical exchanges
and cooperation with international enterprises. For example, provide convenience in taxation and foreign exchange
management, and reduce the cost of enterprise cooperation.

Table 8. Implementation and Application of Market-Driven Path %17,

Implementation

Application

Investigate the
international market
demand

Organizing market research: Policy makers entrust professional market research institutions or organize
relevant departments to carry out international market demand research. Establish a market demand
information collection and analysis system to keep abreast of the changes and trends of international
market demand.

Guide the formulation of standards: according to the market research results, guide the standard-setting
institutions and enterprises to formulate standards that meet the needs of the international market. For
example, according to the market characteristics of different countries and regions, differentiated product
standards and service standards are formulated.

Promote the integration
of standards and
industries

Formulation of industrial standard planning: Policy makers combine industrial development planning to
formulate a development plan integrating standards and industries. Clarify the development direction and
key tasks of standards in various industrial fields, and guide enterprises to produce and operate according
to standards.

Strengthen the supervision of standards implementation: establish and improve the supervision mechanism
of standards implementation, and strengthen the supervision and inspection of the implementation of
enterprise standards. Enterprises that do not meet the standards shall be punished according to law, and
enterprises shall be urged to improve the implementation level of standards.

Strengthen publicity and
training of standards.

Publicity activities: Policy makers organize publicity activities on standards, and widely publicize
the advantages and functions of China standards through various media channels, such as television,
newspapers and the Internet. Make standard publicity materials to popularize standard knowledge to
enterprises and the public.

Hold training courses: hold standard training courses regularly and invite standard experts to teach
for enterprises and the public. The training content includes the knowledge of standard formulation,
implementation and certification, so as to improve the market participants’ awareness and application
ability of China standards.

12. Conclusions

be effectively narrowed, and the internationalization level of

China standards can be improved.

12.1. Research Conclusion

12.2. Research Deficiency and Prospect

Through in-depth analysis of the gap between China

standards and international standards, this study reveals the
key factors affecting the benchmarking process, constructs
a comprehensive benchmarking path including policy opti-
mization, technological innovation, international cooperation
and market drive, and puts forward specific implementation
strategies and safeguard measures. The research shows that
by comprehensively applying these paths and measures, the
gap between China standards and international standards can

71

Although this study systematically studies the path of
China standard benchmarking international standards, there
are still some shortcomings. For example, in data collec-
tion and analysis, the limited availability and accuracy of
some data may have a certain impact on the research results.
In future research, we will further expand the data sources
and improve the accuracy and reliability of the data. At the
same time, with the continuous development of the global
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economy and technology, standard benchmarking will also
face new challenges and opportunities. The future research
can focus on the issue of standards benchmarking in emerg-
ing technology fields, explore more effective benchmarking
paths and strategies, and provide more comprehensive and
in-depth theoretical support and practical guidance for the
internationalization of China standards.

Although this study systematically studies the path of
China standard benchmarking international standards, there
are still some shortcomings. For example, in data collec-
tion and analysis, the limited availability and accuracy of
some data may have a certain impact on the research results.
In future research, we will further expand the data sources
and improve the accuracy and reliability of the data. At the
same time, with the continuous development of the global
economy and technology, standard benchmarking will also
face new challenges and opportunities. The future research
can focus on the issue of standards benchmarking in emerg-
ing technology fields, explore more effective benchmarking
paths and strategies, and provide more comprehensive and
in-depth theoretical support and practical guidance for the
internationalization of China standards.

In a word, it is a long-term and arduous task for China
to benchmark international standards, which requires the
joint efforts of the government, enterprises, scientific re-
search institutions and all sectors of society. By constantly
optimizing the policy environment, strengthening techno-
logical innovation, deepening international cooperation and
giving play to the market-driven role, China Standards will
surely play a more important role in the international arena
and make greater contributions to the high-quality develop-
ment of China’s economy and the prosperity of the global

economy!!6 171,
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