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Abstract: In order to study the influence and status of ISO standards on different fields and regions. 
This paper evaluates the influence of the five dimensions of strength, breadth, validity, viscosity 
and speed adopted by the ISO standard. The five indicators are further refined and then analyzed by 
factor analysis and regression analysis. Comprehensive ISO standard impact index. The five-factor 
ISO standard impact index can intuitively explain the length of time and degree of adoption of ISO 
standards in countries and continents, and thus draw the direction that China's standardization work 
can work in the future. The objective and comprehensive reflection of standards adopts the relevant 
status of influence. 

1. Background 

1.1. International Status of ISO Standard. 
The ISO standard refers to the standard established by the International Organization for 

Standardization (ISO).  ISO is the world's largest non-government standardization agency. It is an 
important organization in the field of international standardization [1]. Its members include 117 
countries and regions [2]. ISO has issued more than 20,000 standards, covering almost all industries. 
Important rules in international economic and trade activities.  As an international standard, ISO 
standards have been widely adopted by various countries and regions in the world with the 
development of international economic and trade, and have relatively large authority and credibility. 

1.2. Significance of ISO Standard to China. 
The ISO standards are different in different regions and countries. By evaluating the adopted 

influence of ISO standards in various countries, we can more intuitively understand the international 
level of Chinese standards, and learn about the adoption of Chinese standards from different 
dimensions. The similarities and differences between developed countries, and summing up the 
advantages and disadvantages, further provide quantitative basis and theoretical reference for the 
improvement of China's standard internationalization level [3][4]. 

1.3. ISO Standard Adopted Impact Index. 
The influence of the adoption of ISO standards, as a whole that cannot be directly added, has 

different levels of fluctuations at all levels of the standard.  The index can better reflect the 
quantitative changes in socio-economic phenomena and is widely used in many scientific fields.  
Therefore, when applying the influence of the ISO standard, the index research is applied, and the 
influence is turned into the influence index, which more intuitively indicates the adoption of the ISO 
standard. 
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2. Content 

2.1. Comparison of the Influence of ISO in Different Evaluation Dimensions. 
In this paper, when studying the influence degree of the standard adopted, based on the division of 

five influence dimensions in Chen Yunpeng's "Research on the Standard Influence Evaluation 
Method Based on Five-Element Model", the intensity, adoption breadth, adoption validity, and 
adoption will be adopted [6]. The five dimensions of viscosity and transformation speed are refined. 
The indicators after refinement are obtained by factor analysis to obtain indices of different 
dimensions. The regression analysis is used to obtain the specific influence index. 

Three indicators, the number of used standards, the standard adoption ratio, and the standard 
adoption contribution rate, will be adopted.  The breadth will be adopted as the two indicators of 
field coverage and field coverage.  The validity of the adoption will be the equivalent of the standard 
quantity, the equivalent adoption ratio, the equivalent adoption contribution rate, the modified 
adoption standard quantity, the modification adoption ratio, the modified adoption contribution rate, 
the non-equivalent adoption standard quantity, the non-equivalent adoption ratio, and the non-
equivalent Adopting nine indicators of contribution rate.  The viscosity will be specifically 
determined as the effective time, and the conversion speed will be specifically the conversion rate 
index. 

After all the indicators are extracted by factor analysis to extract new factors that are more 
effective in expressing the influence of the standard, new economic significance is given according 
to the different weights of each index in each factor, and the index of the new factor is calculated to 
obtain the ISO standard in different dimensions [5]. Being influenced. 

2.2. Comparison of the Influence of ISO Standard in Different Regions of the World. 
In view of the availability and pertinence of data, the following treatments were conducted in the 

study of the impact of ISO standards on various regions of the world: the United States as the 
representative of the use of ISO standards in the Americas, Japan and China as the representative of 
the adoption of ISO standards in Asia The United Kingdom, Germany, and France, as 
representatives of the adoption of ISO standards in Europe, studied the influence of ISO standards in 
the three regions of the Americas, Asia, and Europe.  In this process, there is an intuitive comparison 
between the adoption of ISO standards in the three regions, and it can also provide a reference for the 
study of the adoption of ISO standards in different countries and regions around the world. 

2.3. The Status of ISO Standard in International Standards. 
In the field of standardization, there are three very important standards development organizations 

in the world, namely ISO (International Organization for Standardization), IEC (International 
Electrotechnical Commission) and IEEE (Institute of Electrical and Electronics Engineers).  The 
extent to which the ISO standard affects other important international standards can be obtained in 
the study of the adoption of ISO standards by two other organizations [7]. 

2.4. Comparative Study on the Influence of ISO in Different Fields in Different Countries. 
Through the statistics on the number of classifications used in the adoption of ISO standards in 

China, the United States, Japan, Britain, Germany and France, it is found that countries adopting ISO 
standards in various fields are significantly different, so further research has drawn that ISO is in 
different fields of countries. Influence. 

3. Models 

3.1. Model. 
In the study of the strength, the breadth of adoption, the validity, the viscosity, the conversion rate 
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of the five indexes, because of the more indicators, the relationship between the indicators is 
relatively close, in order to avoid interference between the indicators, the use of factor analysis 
Indicators in five dimensions are weighted and the final index is calculated [8]. 

Factor analysis is a statistical method for dealing with dimensionality reduction, which can take 
multiple indicators ( ) Use fewer factors after extracting important information ( ). To 
express information, it can be expressed by the following model [9]: 

  

Among them  Indicates the factor load of each factor on the indicator . The part of the 
indicator that cannot be explained by the factor.  After obtaining the extracted factors, in order to get 
the factor score of each sample on each factor, the following model is needed: 

 
The new factor is represented by the original metric by the above formula, and a new factor score 

for each sample data is obtained . For p new factors, the importance is decremented in turn.  
In the study of the influence of the ISO standard, only the first few factors of greater importance are 
selected. The economic significance of the factor is represented by the public economic significance 
of several indicators with larger weights in the factor [10]. 

After obtaining the factors extracted from all the indicators, the regression analysis method is 
used to calculate the index of the new factor into the influence adopted by the ISO standard, and the 
final ISO standard is used to influence the index. The regression analysis method uses the 
mathematical statistics method to establish a regression function expression (called regression 
equation) between the dependent variable and the independent variable. When studying the influence 
of ISO standards, the independent variables are several new factors extracted by factor analysis, and 
the dependent variable is the influence of ISO standards in countries of each region. 

3.2. Data Sources. 
A standard library of thirteen standards bodies provided by the National Institute of 

Standardization. Details as follows: 
Table 1 Standardization Database of National Standards institutions 

Order number 1 2 3 4 5 6 
Standards 

organization GB ANSI ASME ASTM BS DIN 

Order number 7 8 9 10 11 12 
Standards 

organization NF UL IEC IEEE HB JIS 

4. Model Result Analysis 

4.1. Influence of ISO Standards Adopted in Different Dimensions. 
In the factor analysis, several new factors are obtained. According to the indicators and weights of 

each factor, each new factor index of each standardization institution is obtained: 
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Table 2 New Factor Indices for each Standardization body 

Standards 
Organizations 

New Factor 
F1 

Standards 
Organizations 

New Factor 
F2 

Standards 
Organizations 

New Factor 
F3 Sort 

BS 2.26301 JIS 2.44428 ASME 1.59295 1 
NF 1.4342 GB 1.46412 ANSI 1.23417 2 
GB 0.59428 HB 0.55557 IEEE 0.58852 3 
DIN 0.5061 DIN -0.09971 NF 0.55679 4 
JIS -0.36827 ANSI -0.30527 JIS 0.37659 5 

ANSI -0.38422 IEEE -0.47732 DIN 0.3565 6 
HB -0.42316 NF -0.48795 HB 0.05535 7 

ASTM -0.61586 ASTM -0.51528 BS -0.20957 8 
UL -0.61586 UL -0.51528 GB -0.56435 9 

IEEE -0.6681 IEC -0.58259 IEC -0.84592 10 
IEC -0.68433 BS -0.60308 ASTM -1.57051 11 

ASME -1.03779 ASME -0.87748 UL -1.57051 12 
Among them, the new factor F1 vs. A1 (ISO standard adopted quantity), A2 (ISO standard 

adoption ratio), B1 (field coverage number), C1 (equivalent to standard quantity), C2 (equivalent 
ratio), C7 (non-equivalent) With standard quantities), C9 (non-equivalent adoption rate), C8 (non-
equivalent adoption ratio) is highly dependent. A1, A2, and B1 reflect the influence of ISO standards 
on quantity and domain type; C1, C2, C7, C8, and C9 reflect the different degrees of adoption of ISO 
standards.  At the same time, F1's dependence on C1 and C2 is significantly higher than that of C7, 
C8, and C9. The more standards a database uses, the larger the ratio, the larger the F1. F1 can be 
called the direct influence of the ISO standard on each database. It reflects the degree to which each 
database directly adopts the ISO standard. The higher the score on this new factor, the more the 
number and type of ISO standards adopted by the database. The more cases that are modified 
directly to adopt the ISO standard. 

New factor F2 for A3 (ISO standard adoption contribution rate), C3 (equivalent adoption 
contribution rate), C4 (modified standard quantity), C5 (modified adoption ratio), C6 (modified 
adoption contribution rate), E1 (conversion rate) The degree of dependence is high. These variables 
mainly reflect the situation in which the database handles certain ISO standards, including the 
processing time and the degree of processing. F2 can be called indirect influence. This factor reflects 
the degree of modification and speed of each database after the publication of the ISO standard. The 
higher the score on this new factor, the more the database is modified after the ISO standard. The 
higher the degree, the faster the speed. 

The new factor F3 is highly dependent on D1 (effective time).  D1 reflects the effective time of 
the ISO standard, and F3 reflects the influence of the ISO standard on each database in the time 
dimension. 

With a reasonable explanation of the new factors, the ISO impact of each database can be 
evaluated.  The highest scores on F1 are the BS and NF databases, which are much higher than other 
databases, indicating that the UK and France directly adopt ISO standards. The highest scores on F2 
are JIS and GB databases, indicating that China and Japan are ISO standards. The degree of indirect 
adoption after the modification is very high. The highest scores on the F3 are the ASME and ANSI 
databases, indicating that the US adopts the ISO standard for a longer duration.  This has 
experienced more than 120 years of standardization development with the United States as a country 
that has been engaged in standardization earlier, and has taken the lead in entering the field of 
international standards and participating in the development of international standards. 
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4.2. Impact of Regional ISO standards. 
According to the regional standard bibliographic database, factor analysis was performed with 

Spss18.0, and regression analysis was performed with Eviews8, and the influence of ISO standards 
in each region was obtained (indicated by the ISO standard using the influence index) as follows: 

Table 3 Impact index for ISO standards by standardization body 

Standards 
Organizations 

ISO Standard 
Influence Index Sort Standards 

Organizations 
ISO Standard 

Influence Index Sort 

JIS (Japan) 75.75179715 1 ANSI (America) -15.72425985 7 
GB (China) 72.4613574 2 IEEE (international)  -39.9050505 8 

BS (England) 72.00883755 3 IEC (international) -57.7129659 9 
NF (France) 48.25066425 4 ASTM (America) -59.1403413 10 

DIN (Germany) 21.11862375 5 UL (America) -59.1403413 11 
HB (Korea) 2.59298145 6 ASME (America) -60.56085045 12 
Based on the above table analysis, ISO standards have greater influence in Japan, China, the 

United Kingdom, France, Germany, and South Korea, and have less influence on the United States 
and international organizations.  That is, the ISO standard has the greatest impact on Asia, followed 
by Europe, with the least impact on the Americas. 

With the advancement and development of international standardization work, countries have 
different standardization institutions and processes due to historical, political, and economic reasons.  
After the twentieth century, Japan began to attach importance to international standardization. 
Among them, Japan's Ministry of Economy, Trade and Industry-Industry Standards Survey (JISC), 
as a national standardization body, represented the country in international standardization activities, 
opened JIS certification to the outside world, and stepped up the implementation of JIS and 
international standards. The pace of integration, while coordinating JIS with international standards, 
actively recommended JIS as a national standard, and Japan has a lot of work in the IEC TC/SC 
Secretariat, so the ISO standard has the highest influence on Japan, which is the same as the above 
analysis. The results are consistent. As a developing country, China is late in standardization due to 
the constraints of science and technology and productivity. However, in recent years, China’s 
economic and trade has developed rapidly, and China has actively adopted and promoted 
international standards. Therefore, the ISO standards in Asia have been adopted. The most powerful.  
In Europe, such as the United Kingdom, Germany, and France, the establishment of international 
standardization institutions is relatively early, and the international standard system is relatively 
mature. There are also many efforts to participate in the formulation of international standards, and 
BS standards, DIN standards, and NF standards are dominant in the international standards system. 
Therefore, Europe is affected by ISO standards.  There is no unified certification system in the 
Americas. Certification activities based on various standards are undertaken by professional bodies. 
ANSI is the main national standard system in the United States. Therefore, the Americas are 
relatively less affected by ISO standards. In addition, the influence of F1, F2, F3 and integrated ISO 
standards can be drawn, and ISO has little effect on IEC and IEEE international standards 
organizations. 

Since the 1970s, the tide of economic globalization has sprung up around the world.  It is self-
evident that the adoption of international standards and participation in international standardization 
activities are of great significance in reducing and eliminating foreign technical barriers to trade, 
improving national technological level and industrial competitiveness, and developing the domestic 
economy. As an international standard with relatively large authority and credibility, ISO is of great 
importance. At this stage, China's ISO standards are highly influential, indicating that China has 
achieved a series of results in actively adopting international standards and advanced foreign 
standards and improving China's position in international standardization institutions, and should 
continue to adopt international standards. At the same time, we strive to gain the right to speak at the 
core of international standardization institutions to safeguard our national interests. 
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4.3. Areas where ISO standards are adopted by region (country). 
There are significant differences in the coverage areas of the standards when analyzing the ISO 

standards in each region (countries), as shown in the following table: 
Table 4 Areas covered by ISO standards adopted by countrie 

standardizing body  Top three in the area of coverage 
GB Machinery; chemical industry; synthesis 

ANSI、ASME、ASTM 
Information technology, office machinery, medical 

and health technology integration, terminology, 
standardization, documentation 

BS 
Information technology, office machinery, 

environmental protection, health and safety, 
mechanical manufacturing 

DIN 
Environmental protection, health and safety; 

integration, terminology, standardization, 
documentation; building materials and buildings 

NF Mechanical manufacturing; environmental protection, 
health and safety; rubber and plastics industry 

IEC 
Information technology, office machinery, medical 

and health technology, shipbuilding and marine 
buildings 

IEEE 
Information technology, office machinery; sociology, 

services, corporate (organizational); portfolio and 
management, administration, transportation 

HB Medical and health technology; rubber and plastics 
industry; textile and leather technology 

JIS 
Rubber and plastics industry; mechanical 

manufacturing; information technology; office 
machinery and equipment 

As can be seen from the above table, the most widely used field in China when it adopts the ISO 
standard is the mechanical field, which embodies China's status as a major mechanical country and 
has done a good job in standardization and standardization of machinery. From other perspectives, 
the United States, the United Kingdom, and two international organizations have focused on the field 
of ISO standards in the field of information technology, and China does not cover this area in the 
first three areas. In today's era of rapid development of information technology, information 
technology is an important tool for national development. China's continued development in the field 
of information technology needs to rely on international and standardized standards. At this level, 
China needs to learn from the practices of these regions and step up efforts to promote the adoption 
of information technology standards. In addition, it is obvious that Germany adopts the most 
extensive ISO standards in the field of environmental protection. As we all know, Germany's 
environmental protection field is in the forefront of the world, and China's top three areas are not 
environmentally friendly. For China, protecting the environment requires not only policy support, 
but also the improvement of people's environmental awareness. It is necessary to adopt high-quality 
environmental protection standards. This will enable enterprises, factories, etc. to be responsible for 
environmental protection. 

5. Conclusions 
Through the empirical analysis of the five indicators of strength, breadth, viscosity, validity and 

conversion time adopted by the ISO standard, it is found that the impact of ISO standards on 
different continents is different. The ISO standard in Asia is the most influential, followed by Europe, 
which has the least impact on the Americas. From the perspective of the impact on various countries, 
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the United Kingdom and France directly adopt the ISO standard to a higher degree. Japan and China 
have adopted a higher degree of indirect adoption of ISO standards, while the United States, as an 
economic power, has the longest duration of adopting ISO standards. Through comparative analysis 
with other countries, China can strengthen standardization work in terms of machinery and 
environmental protection in the future. 

In summary, the ISO standard is used to effectively, objectively and quantitatively describe the 
influence and differences of ISO standards adopted by regions and countries. The limitations of this 
paper are as follows: 1) The relationship between the five elements is not considered, and only the 
influence of the five elements is considered; 2) Due to the late start of China's standardization work, 
there is a lack of comprehensive and accurate data. 
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