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Abstract 

This study evaluates the time intervals over which standards should be reviewed as a function of the 
standards’ dynamics. Determining the optimum interval over which to review standards facilitates the 
creation of new product markets. Data for this study (about 15,000 active or withdrawn de jure 
standards) were collected and analyzed, which resulted in several findings. First, the effective time 
interval over which standards should be reviewed differ as a function of the technological field in 
which the standard is used. Second, a standard’s type (particularly design and symbol standards) also 
significantly affects the effective time interval for a standard’s review. Third, the types of review (e.g., 
amendment) are significantly associated with the standards’ effective terms. These findings allow for 
the validation of a mathematical model that explains the dynamics of the standard’s value. This model 
allows for an analysis of the relationship between a standard’s value and the type of review to which 
it should be subjected. The model features a critical value that uniformly explains de facto standards 
and de jure standards in terms of the standards’ dynamics. 
 
Keywords: De jure standard, Effective term, Type of standard, Type of review, Dynamics 
JEL: O30, O31, O34, L15. 
 
 
 
 
 
 
 
This study was conducted as part of the Research Institute of Economy, Trade and Industry (RIETI), Japan. The 
author also appreciates the support of Directors Nagano, Yamamoto, Fukuda, Izumi, Morita, Saito of the Technical 
Regulations, Standards and Conformity Assessment Unit, and the support of Director Watanabe of the Office for 
AIST at the Ministry of Economy, Trade and Industry (METI), Japan. This work was supported by JSPS KAKENHI 
Grant Number 15K03718.                         
 
 
 
  

RIETI Policy Discussion Papers Series is created as part of RIETI research and aims to contribute to policy discussions in 
a timely fashion. The views expressed in these papers are solely those of the author(s), and neither represent those of the 
organization to which the author(s) belong(s) nor the Research Institute of Economy, Trade and Industry.  



 

2 
 

1. Introduction 
In this study, I explore the dynamics of standards by investigating their effective terms. More 
specifically, I evaluate Japanese de jure standards. By investigating these standards, I seek to identify 
the factors that influence their effective terms, thereby facilitating the optimization the manner in which 
they are managed. Although there are a number of ways to investigate de jure standards, I am most 
interested in exploring how three factors influence a standard’s effective term: (1) the technological 
category in which the standard is applied, (2) the type of the standard, and (3) the type of review. As 
such, in this study, I discuss the model and how it illustrates the relationship between a standards’ value 
and these three factors. In the model, I introduce the notion of η (a threshold figure) and ηV(0) (a 
critical value), both of which are related to the value of standards. These values help to uniformly 
explain de facto standards and de jure standards in terms of the standards’ dynamics.  
     Standards can be generally classified into one of two categories—de facto standards and de jure 
standards. Whereas de facto standards are formulated through market mechanisms and competition, 
de jure standards (e.g., Japanese Industrial Standards [JIS]) are typically determined through the 
activities of public standards development organizations [1]. Briefly speaking, the de facto standard is 
determined in the market as a result of enterprise competition. As a result, there are no adequate records 
related to de facto standards’ effective start and end dates. In contrast, the JIS maintains chronological 
records associated with de jure standards [2]. The existence of these records facilitates the analysis of 
the dynamics of de jure standards using the JIS data. For the purposes of this study, I define a standard’s 
“effective term” as the difference between 2014 (or the year of withdrawal if a standard has been 
withdrawn) and the year it was established. This calculation results in a metric I use as the dependent 
variable in the econometric analysis.    
     De jure standards are reviewed after a certain period of use [2]. Standards couched in the JIS, for 
example, are reviewed every five years. Reviews are executed per a rules-based process initiated by a 
user’s request and can take several forms, including withdrawal, replacement, amendment, and 
confirmation1. A “withdrawal” refers to a review that results in the termination of an active standard; 
a “replacement” concerns a review in which a standard changes its name or contents, or splits into 
other standards; an “amendment” relates to the modification of an existing standard; and a 
“confirmation” leaves a standard in its current form with no change. As I am interested in evaluating 
changes to standards, I use three variables related to the type of review in the econometric analysis: 
whether a standard is withdrawn (WITH), amended (AMEND), or replaced/split (REP) or not. 
     “Type of standard” refers to the subject matter about which a standard is oriented. Generally, 
standards dictate rules related to a product’s characteristics (i.e., production standards) or the use of 
certain measurement metrics (i.e., measurement standards). Other standards, however, dictate rules 
associated with industrial design (e.g., products and graphic symbols) [3]. For the purposes of the 
analysis, I have classified these standards as “design and symbol” standards. As such, I have 
categorized JIS standards into one of three categories based on their different types: production 
standards, measurement standards, and design and symbol standards.  
     In addition to the aforementioned factors, this study also evaluates standards based on whether they 
are international in scope (i.e., “international reference”), or serve a legislative purpose (i.e., 
“legislative usage”).  

To evaluate the factors outlined above using a functional model, I assume the functional 
relationship between these variables to be represented as:  
 

Effective term of standard = f (technological category, type of standards, type of review, 
international reference, legislative usage),  f ‘(・)>0       (1) 

 

                                                           
1 This statement discusses the system of de jure standards. There is no systematic review period for de facto standards. 
The timing of technological update, which I consider a review, is generally decided in market competition. 
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Using this functional model, I empirically estimate the magnitude of the factors that influence the 
effective term of standards governed by the JIS. I estimate this model via an OLS method with a sample 
of 15,127 observations of current and past standards. This analysis produced several novel findings. 
First, the marginal effects of the aforementioned factors on a standard’s effective term differ among 
industrial categories. This finding suggests that optimizing the review interval of de jure standards 
requires an evaluation of the technological category in which a standard is typically applied. Second, 
the results indicate that a standard’s type affects its effective term. More specifically, the effective 
terms of “design and symbol” standards significantly differ from the effective terms of standards of 
other types. 
 

2. Literature Review and Hypothesis Formation 
2.1 De jure Standards in Japan 
For the purposes of this study, I collected standard’s data (as of 2014) from the JIS’s e-JISC database2. 
The JIS summarizes the de jure standards utilized by firms in Japan. De jure standards differ from de 
facto standards in that de jure standards are developed in public and are handled by a public agency 
[4]. Owing to the transparency associated with de jure standards, each standard has a clear starting 
date. This allows for a calculation of each standard’s term of effectiveness.  
 
2.2 Availability of Data on Standards  
Data regarding the effective terms of standards are generally not well prepared. One reason for the 
poor preparation of data on standards is the OECD’s lack of a viable statistical framework for 
collecting data on standards ([5][6]). This is a significant shortcoming, given the degree to which data 
are collected from a variety of resources to evaluate different societal dynamics [7]. Because of the 
lack of a statistical framework for evaluating these data, there have been few empirical studies on the 
dynamics of standards. Of a few studies that do exist, they use bibliographic data from JTC13[8] and 
PERINORM4[9] to facilitate their analyses. 
 
2.3 Standard and Innovation 
Standardization is a natural result of the diffusion, selection, and adoption of technological changes 
[10]. Given that standardization is not a static process, the effect of a standard on product innovation 
is dynamic and differs at each stage of a product’s life cycle. In this way, standards can be categorized 
as one of three types: anticipatory standards, enabling standards, and responsive standards [11]. Some 
researchers contend that these three types of standards occur sequentially (and facilitate product 
innovation) over the course of a product’s life cycle ([9][12][13]).  
 
2.4 Type of Standard  
The ways in which types of standards affect innovation is a growing area of research. As this body of 
research has grown, researchers have concluded that standards serve three functions: information, 
compatibility, and variety reduction [14]. The information function reduces transaction costs; the 
compatibility function creates network externalities; and variety reduction builds a critical mass of 
products [14]. Past scholarship on standards has largely focused on standards for production 
([15][16][17]), or standards for measurement and testing [18]. Standards for designs and symbols, 
however, have not been thoroughly explored ([19][20][21]). This empirical oversight is notable, given 
that research in some technological fields (e.g., nanotechnology and information technology) has 
shown that the market success of products in these fields is largely contingent on the development of 
standards related to designs, symbols, terminology, measurement, and testing methods ([22][23]).  
                                                           
2 e-JISC is an electric database maintained by the Japanese government to organize data related to past and current 

Japanese Industrial Standards. 
3 JTC1 is the joint technical committee associated with ISO and IEC. 
4 PERINORM is the EU’s bibliographical database of de jure standards. This database is maintained by SDOs in the EU. 
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2.5 Dynamics of Standards 
Research on the dynamics of standards is relatively new [24]. Empirical and theoretical work on 
standards has typically focused on costs (e.g., transaction costs and production cost savings), 
competition (i.e., how to use standards to organize markets), communication and coordination (e.g., 
agreeing upon technical specifications) [25], or the effect of participating in activities related to 
standards’ development ([20][26][27][28][29]). Researchers that have adopted a macroeconomic 
perspective have evaluated the role of standards in international trade flows ([18][21]).  

Some previous research has quantitatively evaluated the dynamics of international de jure 
standards. However, this research has used only semi-parametric methods (e.g., Cox survival analysis 
[9]) and descriptive analysis [8]; thereby, limiting the amount of research on the marginal effects of 
different factors on a standard’s effective term of use. Some researchers have also employed qualitative 
methods to investigate the dynamic nature of standards. For instance, David [15] and Yamada and 
Kurokawa [17] surveyed de facto standards using qualitative methods of observation. David [15] 
evaluated the orientation of letters on keyboards, finding that the QWERTY key arrangement (despite 
being ergonomically inefficient) has persisted for about 100 years. One reason for the persistence of 
this standard derives from the “locking-in” of human skill sets.  

Yamada and Kurokawa [17] researched the dynamics of 13 de facto standards in the information 
technology and audiovisual industries in Japan. Specifically, they evaluated standards associated with 
different storage devices and players, including CDs, DVDs, and VCRs. The longest-lived among these 
standards was associated with the floppy disk (24 years) and the shortest was associated with the 
Betamax VCR (3 years). The authors indicated that longer effective terms of de facto standards result 
in larger profits from those standards. Although Yamada and Kurokawa [17] evaluated standards based 
on the time when they were established and the time they were withdrawn, there was no verifiable, 
quantified evidence related to these key dates. Moreover, notably in Japan’s audiovisual information 
industry, de facto standards could be established when market share reached 2% to 3% (e.g., VCR, 
video discs, and game hardware). This study found that de facto standards are more likely to be 
established when companies rapidly increase their market share [17]. Table 1 summarizes previous 
work in this domain. 

[Table 1] 
 

2.6 Hypothesis Formation 
The literature summarized above suggests a series of interrelated relationships. Figure 1 summarizes 
these various relationships, and highlights hypotheses that can be tested to evaluate them.  

[Figure 1] 
 

2.6.1 The Effect of Technological Category on a Standard’s Effective Term 
The technological category in which a standard is applied affects that standard’s effective term. This 
is manifest among EU de jure standards, where differences in technological categories have different 
effects on standards’ effective terms [9]. Therefore, I predict:  
 

H1: The technological category in which a standard is developed significantly affects its effective 
term. 

 
2.6.2 The Effect of a Standard’s Type on a Standard’s Effective Term 
Measurement standards are generally considered more stable than non-measurement standards. This 
stability is because measurement standards sometimes produce data for legislative purposes. As 
legislation requires continuity, the standards used in developing legislation must be similarly durable. 
Despite the intuitiveness of this assertion, empirical research is rarely consistent. In contrast, the 
emergence of new technologies requires the development of new measurement standards. As such, 
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radical innovation can yield a wealth of new measurement standards. For example, in the case of R&D 
on nanotechnology (a field in which radical innovation is in continuous progress) new measurement 
standards are necessary [22]. Given the need to continuously develop new standards in these sectors, 
standards can be short-lived. Even measurement standards, which are typically stable and have long 
effective terms, are likely to be replaced in the same way as non-measurement standards. 

In addition to measurement standards, this study focuses on standards related to designs and 
symbols. These standards define the fundamental shapes and images associated with goods and 
services. As such, these standards tend to have longer effective terms. It therefore follows that:  

 
H2: A standard’s type significantly affects its effective term. 

 
2.6.3 The Effect of a Type of Review on a Standard’s Effective Term 
Finally, I examine the relationship between the reviews to which a standard is subjected and the 
standard’s effective term. A review of the extant literature shows that the technological contents of a 
standard can be updated by amendment [24]. This suggests that the review of a standard can 
significantly affect its effective term. To test this possibility, I propose the following hypothesis: 
 

H3: The type of review to which a standard is subjected significantly affects its effective term. 
 

 3. Method 
3.1 Analytical Framework 
For de facto standards, effective terms are positively related to corporate profitability [17]. The more 
properly a standard is reviewed, the more effectively it is likely to be updated technologically. In sum, 
identifying the optimum standard’s review period increases the technological information in the 
standard; thereby, making it more versatile. 
 
3.2 Estimation Equation 
I used an ordinary least squares method with robust standard errors to estimate the model defined in 
this section. I used the analytical package STATA to estimate the model. This model is expressed as a 
linear combination of independent variables. Specifically, the estimation model is expressed as: 
 

Effective term = βX + u                                                                                                 (2) 
 

, where β is the coefficient matrix and X is the variable matrix. u is an error term. Table 2 summarizes 
the variables to populate the model. 

[Table 2] 
 

3.3 Variables and Data Preparation 
I used the data from the e-JISC, which houses bibliographic data related to standards used in Japan. In 
total, I collected data on 15,127 active and withdrawn standards.  
 
3.3.1 Technological Category 
To construct a variable to represent the technological category in which a standard is situated, I created 
dummy variables for each of the 19 technological areas5 identified by the JIS. Each of these technology 
areas are identified by an alphabetic code (see Appendix A).  
 
3.3.2 Type of Standard 
I first categorized standards as being related to either designs and symbols or measurement by 
                                                           
5 Within the JIS database, technological category is not equivalent to the ISO/IEC’s International Classification for 
Standards (ICS) [3]. 
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evaluating the standards’ titles. Titles that include Japanese words related to measurement (e.g., kensa 
[measurement], shiken [examination]) were assumed to identify measurement standards. Titles that 
included Japanese words related to design and symbol (e.g., kigou [design or symbol]) were assumed 
to identify standards related to designs and symbols (see Appendix B). All other standards (i.e., those 
that did not contain measurement- or design-/symbol-related terms) were categorized as production 
standards. Similar to technological category, I created dummy variables for each of these standard’s 
types.  
 
3.3.3 Type of Review 
I classified the types of reviews to which standards were subjected into one of three categories. These 
relate to whether a standard was withdrawn (WITH), amended (AMEND), or replaced/split (REP), 
respectively. Withdrawal indicates that the standard was abolished and no subsequent standard was 
created. Amendment indicates that a standard has undergone some change that has led it to its current 
state. Replacement indicates that a standard has been supplanted by a successor, or that another 
standard has emerged as an offshoot.  
 

4. Results and Discussion 
4.1 Descriptive Statistics 
Table 3 outlines the descriptive statistics associated with all variables. The dummy variable associated 
with the type of standards is broken into three types: production standards (p_type), measurement 
standards (m_type), and design and symbol standards (d_type). Appendix C shows the correlations 
between the variables. 

[Table 3] 
 
4.2 Estimation Results and Discussion 
4.2.1 Estimation Results 
Table 4 shows the results of the model estimation. To perform the estimation, I set cat1 (civil 
engineering and architecture) and p_type (production standards) as baselines, since the number of those 
standards is large. All models include references to international standards and legislative usage as 
control variables. For all models, the variance inflation factor (VIF) is below 2.00, suggesting that the 
data are not subjected to perfect multicollinearity. In Model 1, I estimated only the effect of 
technological category on a standard’s effective term. Results of the Model 1 estimation indicate that 
whereas some technological categories are negatively related to a standard’s effective term (e.g., cat3 
[electronic and electrical engineering], cat13 [management system], cat16 [medical equipment and 
safety appliances], and cat18 [information processing]), others are positively related to a standard’s 
effective term (e.g., cat2 [mechanical engineering], cat4 [automotive engineering], and cat5 [railway 
engineering]). Model 2 includes types of standard and technological category as predictor variables. 
The results of this estimation show that measurement standards and design and symbol standards have 
longer effective terms. In Models 3, 4, and 5, I included the AMEND, REP, and WITH variables, 
respectively, related to the review of standards. These additions showed that the different types of 
review are all significantly associated with a standard’s effective term. 

[Table 4] 
 

4.2.2 Hypothesis Validation 
Figure 2 provides a visual depiction of the results of the hypothesis tests. The results of the analyses 
related to Hypothesis 1 do not allow it to be rejected. In the estimation models, the technological 
category dummies were found to be significantly related to the effective terms of standards applied in 
those categories. This was particularly true in the mining (cat11) and pulp and paper (cat12) categories. 
Still, the magnitude of the relationship was weaker in the electronic and electrical engineering (cat3) 
and management system (cat13) categories. This suggests that the review interval for standards in the 
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mining and pulp and paper industries can be extended to reduce administrative costs; standards in the 
electronic and electrical engineering and management system sectors can be shortened.  

[Figure 2] 
 

I also found cat3 (i.e., standards in the electronic and electrical engineering sector) to be 
negatively related to the effective term of a standard in Models 1-4. This result was consistent, though 
marginally significant, in Model 5. This result is consistent with the intuitive understanding that 
product lifecycles in this sector are shorter than product lifecycles in the baseline sector. This is likely 
due to the fact that the development of new standards occurs frequently in this sector, where innovation 
is paramount([11][12][13]). Interestingly, the relationship between standards in the information 
processing sector (cat18) is significant in Models 1-3, but not Models 4 and 5. Previous research in 
this domain has produced similar results [9]. The non-significant results in Models 4 and 5 may indicate 
that information technology has become a General Purpose Technology (GPT) [30], making it 
unsuitable for categorization in a specific technology category. 

Results also provided at least partial support for Hypothesis 2. The coefficient associated with 
standard’s types was significant in Models 2-5. This result is consistent with past work, which has 
shown, for example, that design and symbol standards are important in the nanotechnology sector in 
Germany [22]. The results of my analysis indicate that production standards, designs and symbols 
standards, and measurement standards are in decreasing order in terms of their effective terms. Results 
indicate that the design and symbol standards have shorter effective terms than production standards. 
This is not consistent with general understanding related to the effective terms of standards’ types. This 
difference is likely attributable to the fact that the current analysis focuses on de jure standards rather 
than de facto standards. In contrast to de facto standards, de jure standards often define production 
goods as intermediate goods. There is little need to change the technical requirements for production 
goods (e.g., chemical materials). As such, the characteristics of production goods intrinsically delay 
the time at which the standards become obsolete.  

Finally, the results associated with Hypothesis 3 do not allow it to be rejected. The manner in 
which a standard is reviewed is significantly and positively related to its effective term. More 
specifically, the results of the estimation indicate that the amendment of a standard has a more 
substantial influence on the standard’s effective term than its replacement. The coefficient associated 
with amendment is the largest of the three types of reviews (about 22) in Models 3-5. The coefficient 
associated with replacement is significant in Models 4 and 5. However, the coefficient associated with 
withdrawal is significant and negative in Model 5. This result implies that technological amendment 
of standards allows for the accumulation of technologies to a greater degree than replacement. This is 
likely the case because obsolete technology can typically be replaced.  
 
4.2.3 Model  
I propose Equation (3) to estimate the relationship between the value of standards and time6. Here, 
value of standards can be expressed as: 
 

Vcat, k (t)= Vcat, k(0) eα(t+β)

(1+eα(t+β))
                                                                                                       (3) 

 
, where V refers to the economic value of the standard as public goods when t time has elapsed since 
the previous review. V also represents the benefit provided by a reviewed standard. cat represents the 
technological category in which a standard is applied. k indicates the number of times a standard has 
been reviewed. t indicates the number of years that have elapsed since the standard was last reviewed, 
and α and β are constants. 
                                                           
6 I deduce this model from a theoretical perspective; hence, this study does not include a discussion of the empirical 
method to measure the value V. 
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I further define tr as the review interval. Figure 3 shows the relationship between elapsed time 
t and V (in Case 1, α = -1.5, β= -10; in Case 2, α = -1.5, β = -6). The relationship of tr to V is indicated 
in Figure 3. The value of a standard in tr is denoted as V(tr). In Equation (3), the constant α defines the 
declining speed dV/dt and constant β defines the plateau state where V is stable. When β is large, a 
standard maintains the value V(0) for a relatively longer period of time than when β is small.  

 [Figure 3] 
 

In Case 1, where the review interval tr is set at five years, V1,k(tr) is equal to V1,k(0). In this case, 
it is better to extend the review period to reduce administrative costs associated with maintaining the 
standard. In Case 2, however, V2,k(tr) is less than V2,k(0) when time elapses to the review interval tr. 
Therefore, in Case 2, it would be useful to shorten the review interval. Standards related to electronic 
and electrical engineering (cat3), as well as management system (cat13) are Case 2 standards. Other 
categories (e.g., mining(cat11), and pulp and paper(cat12)) are Case 1 standards.  

If the cost to amend or replace a standard is larger than the benefits obtained by reviewing a 
standard, the standard will be withdrawn [24]. The value provided by reviewing a standard can be 
expressed as: 
  

   Benefit of review = Value provided by a reviewed standard after k times review   
- cost of review at k times                                                                   (4) 
 

, which can be simplified as: 
= Vcat,(k+1)(0) – Ck                                                                                                         (5) 
 

The condition of review choice is expressed from Equation (6) as:  
 
Benefit of review = Vcat,(k+1)(0) – Ck > 0                                                                (6) 

 
Equation (6) specifies a condition in which a standard is not withdrawn. Some standards have been 
neither amended nor replaced. These still-active standards have large values for β, and contain 
knowledge that is resistant to obsolescence. 

I introduce the notion of the critical review interval tc, in which the lock-in effect of a standard 
appears and the value of a standard in tc is denoted as V(tc). tc differs across technological categories 
and tr and tc satisfies the relationship in Equations (7) when a standard can retain the lock-in effect: 

   
V(tr) > V(tc) = ηV(0)                                                                                                           (7) 

 
, where η is the threshold figure and ηV(0) is the critical value at which a lock-in effect emerges. 

Generally, η is high for de facto standards because product or service developers maintain market 
competitiveness by developing and applying new standards. As such, the review interval is shorter for 
these firms7. In contrast, the η associated with de jure standards need not be high. By introducing those 
values, it is possible to uniformly explain the de jure standards and the de facto standards in terms of 
their dynamics. 
  

                                                           
7 For discussion, I consider the interval in technological update of de facto standards as a review interval. The timing of technological 
update of de facto standards is generally decided in market competition. 
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4.3 Policy Implications 
ISO protocols dictate that the maximum time interval that should elapse between standards’ reviews is 
five years [2]. This study suggests the need for a more flexible system by which de jure standards are 
reviewed. The results of this research are applicable not only to standards housed under JIS, but also 
de jure standards developed by international standard development organizations. The findings 
produced here also help to facilitate the process by which de jure standards are reviewed. Given that 
de jure standards have become essential in the fields of advanced science and technology, it is critical 
that the review structure is revisited and adjusted. 

The analyses presented in this study indicate that the technological categories specified by JIS 
are not consistent with ICS. To make the management procedures associated with de jure standards 
more consistent, regional standard development organizations (e.g., JISC) should strive to define their 
categories in a manner similar to other methodologies (e.g., ICS). Another approach to standardize the 
system by which international and regional standards are defined is the use of a concordance table8, 
which facilitates the exchange of international data to improve management systems. 
 
4.4 Limitation 
It is important to note that I used bibliographic data (i.e., titles of standards) of standards to classify 
them in terms of standards’ types. Future research should seek to use more detailed qualitative data to 
facilitate the classification of standards. Further, I proposed a numerical model of the relationship 
between the value of standards and time, as in Equation (3). Nevertheless, presently, the model is for 
theoretical discussion; hence, an empirical methodology for measuring variables such as V is essential 
for further discussion. 
 

5. Conclusion 
Several interesting observations emerged from the analyses presented here. First, I found that the 
technological category to which a standard applied was significantly related to the standards’ effective 
terms. Second, a standard’s type was also found to be significantly related to its effective term. More 
specifically, the results indicate that design and symbol standards were significantly different from 
other standard’s types with respect to their effective terms. Third, the type of review was significantly 
associated with a standard’s effective term, likely as a function of technological accumulation. Finally, 
the proposed model illustrates the relationship between a standards’ value and the type of review. η 
and ηV(0) help explain the de facto standards and the de jure standards in terms of the standards’ 
dynamics. 
 
Appendices: 
Appendix A: Technical classifications of JIS [4] 
1. Category A: Civil Engineering and Architecture 
2. Category B: Mechanical Engineering 
3. Category C: Electronic and Electrical Engineering 
4. Category D: Automotive Engineering 
5. Category E: Railway Engineering 
6. Category F: Shipbuilding 
7. Category G: Ferrous Materials and Metallurgy  
8. Category H: Nonferrous Materials and Metallurgy  
9. Category K: Chemical Engineering 
10. Category L: Textile Engineering 
11. Category M: Mining 

                                                           
8 A concordance scheme is used to connect the data sets belonging to the different classification system. 
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12. Category P: Pulp and Paper  
13. Category Q: Management System  
14. Category R: Ceramics 
15. Category S: Domestic Wares  
16. Category T: Medical Equipment and Safety Appliances  
17. Category W: Aircraft and Aviation 
18. Category X: Information Processing  
19. Category Z: Miscellaneous 
 

Appendix B: List of design and symbol standards 
[Table B.1] 

 
Appendix C: Pearson correlation coefficients 

[Table C.1 ] 
 

Note: The list of design and symbol standards can be downloaded from the RIETI web site: 
http://www.rieti.go.jp/jp/publications/summary/14080016.html 
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Table 3. Descriptive statistics.

Observation Mean Std.Dev. Min. Max.
1 term 15127 28.079 18.479 0 65
2 cat1 15127 0.058 0.233 0 1
3 cat2 15127 0.149 0.356 0 1
4 cat3 15127 0.148 0.355 0 1
5 cat4 15127 0.032 0.176 0 1
6 cat5 15127 0.019 0.135 0 1
7 cat6 15127 0.046 0.209 0 1
8 cat7 15127 0.035 0.185 0 1
9 cat8 15127 0.036 0.188 0 1

10 cat9 15127 0.179 0.384 0 1
11 cat10 15127 0.025 0.156 0 1
12 cat11 15127 0.017 0.130 0 1
13 cat12 15127 0.009 0.095 0 1
14 cat13 15127 0.007 0.081 0 1
15 cat14 15127 0.031 0.172 0 1
16 cat15 15127 0.024 0.153 0 1
17 cat16 15127 0.046 0.209 0 1
18 cat17 15127 0.011 0.102 0 1
19 cat18 15127 0.051 0.221 0 1
20 cat19 15127 0.077 0.267 0 1
21 withdrawal 15127 0.295 0.456 0 1
22 replacement 15127 0.020 0.140 0 1
23 amendment 15127 0.618 0.486 0 1
24 p_type 15127 0.656 0.475 0 1
25 m_type 15127 0.042 0.200 0 1
26 d_type 15127 0.302 0.459 0 1
27 international 15127 0.439 0.496 0 1
28 legislative 15127 0.121 0.327 0 1

Variable
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Figure 1. Hypothesis structure.
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Figure 3. Value of standard over time.
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