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Abstract 
The purpose of this study is to reveal the spread of the word “industry academia collaboration” in 
Japan based on the text mining analysis and discuss the problems and the suggestions. As research 
methods, articles including industry academia collaboration were searched and collected from 

Yomidas Rekishikan that was a database of newspaper articles. The words appearing frequently in the 
articles were extracted utilizing KH Coder that was text mining software and analyzed. As a result, 
960 articles were collected, and 149 words were extracted from the articles. Excepting 43 words that 

seemed too general, 106 words were analyzed. The words were classified into 12 clusters. It was 
elucidated that the important points of the articles changed into in turn, "intellectual property" in 
1998, "production of products" in 1999, "technology transfer" and "school education" in 2000, 

"policies and budgets of governments" and "startups of enterprises" in 2002, "human resource 
training" in 2004, "national university corporations" in 2006, "universities" in 2008, "local region 
promotion" in 2009, "production of products" in 2010 and 2011, "business" in 2012 and "regenerative 

medicine" in 2014. As policy implications, it is suggested that the expansion of competitive research 
funds promoting autonomous projects by private companies and universities and the institution not 
demanding quick results but promoting long term activities by private companies and universities are 
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necessary. As future research tasks, text mining analysis of government documents concerning related 
policies and evaluation reports of national projects based on the cooperation between private 
companies and universities should be conducted. 
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1. Introduction 
As the word "industry academia collaboration" is a keyword for policies to vitalize the economy and 
the society at present in Japan, it is incorporated into many kinds of policy measures of central and 

local governments. Owing to such policy measures, activities by the cooperation between private 
companies and universities became popular. For example, according to the Ministry of Education, 
Culture, Sports, Science and Technology (hereinafter referred to as "MEXT") [1], joint research 

between private companies and universities reached the number of 17,881 and the amount of 39 
billion yen in fiscal year 2013, which were the highest ever. According to the Ministry of Economy, 
Trade and Industry (hereinafter referred to as "METI") [2], the number of university-led venture 

companies increased steadily and reached 1,809 in the end of 2008. 
Though it is natural that projects and activities based on the cooperation between private companies 
and universities have been existing since a long time ago, the word "industry academia collaboration" 

came to be in general use in the 1990's. Harayama [3] mentioned that industry academia collaboration 
had been definitely situated as a policy tool through the enactment of the Science and Technology 
Basic Law in 1995 and a series of subsequent measures, and the discussions at councils.  Moreover, it 

has been pointed out that the policies to revitalize the economy after the bubble economy collapse in 
the early 1990's influenced this situation. 
The main players of industry academia collaboration are in general the private company, the university 

and the government, and therefore it is sometimes called "industry, academia and government 
collaboration". The roles of the private company, the university and the government are respectively 
industrialization of technological seeds, creation of new technological seeds, and promotion of 

activities of private companies and universities. The government as well as the private company and 
the university has an important role. 
It is expected that these 3 players mutually cooperate to create new products and new business which 

are difficult to be achieved only by the private company. The private company is not always supported 
onesidedly by the university and the government in the cooperation, and the players should be 
mutually helpful. Enhancing mutually and exhibiting synergy effect between the players is essential, 

and in this sense it can be said that the triple helix model will serve an important function in such 
process. 
This study is focused on the history when and how the word "industry academia collaboration" has 

been incorporated into government policies and recognized in the society in Japan. Analyzing 
newspaper articles, information about related policies and events is obtainable. Based on the 
information, a general view of the history can be revealed. Looking back over the history, it is 

assumed that we can discuss the problems concerning industry academia collaboration and the 
suggestions for policies and measures. 
In order to analyze newspaper articles, the method of text mining is effective. The purpose of this 

study is to reveal the spread of the word “industry academia collaboration” in Japan based on the text 
mining analysis and discuss the problems and the suggestions. It is expected that the result of this 
study will be useful in promoting better understanding of industry academia collaboration as an 

example of the triple helix model and formulating future policies and measures. 

 
2. Background of This Study 
Reviewing the organization and the measures of the central government, it becomes obvious that 
industry academia collaboration is a keyword for policies in Japan. The outlines of representative 
ministries are described below. 
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MEXT has the University-Industry Collaboration and Regional R&D Division in the Science and 
Technology Policy Bureau in its head office [4], and is promoting the Creation of Innovation Centers 
for Advanced Interdisciplinary Research Areas Program, the Center of Innovation Science and 

Technology based Radical Innovation and Entrepreneurship Program (COI STREAM), the Program 
for Creating STart-ups from Advanced Research and Technology (START), and other related programs 
[5]. 

METI has the Innovation and Industry-University Collaboration Division in the Industrial Science and 
Technology Policy and Environment Bureau in its head office [6], and is promoting the technology 
transfer from universities to private companies, the development of human resources for industrial 

technology, the investment from national universities to venture capitals, the institution for cross 
appointments (researchers' contracts of employment with universities, public research institutes and 
private companies), and other related measures [7]. 

Ministry of Agriculture, Forestry and Fisheries has the Business-Academia Cooperation Office in the 
Agriculture, Forestry and Fisheries Research Council in its head office [8], and is promoting the 
support for joint research, the support for business academia cooperation projects in regions, and other 

related measures [9].  
Prior research on the history creating such situation is reviewed as below. Nagahira [10] pointed out 
that the turning point expanding rapidly measures relating to industry academia collaboration was the 

1st Science and Technology Basin Plan formulated in 1996 based on the Science and Technology 
Basic Law enacted in 1995, and explained about main topics on related policies from 1998 to 2004. 
Yoshimura [11] explained about policies relating to industry academia collaboration dividing them 

into 4 parts which were the period before the Science and Technology Basic Plans, the period during 
the 1st Plan, the period during the 2nd Plan, and the period during the 3rd Plan, and pointed out that 
the enactment of the Science and Technology Basic Law and the formulation of the 1st Plan were 

epoch-making events. 
Yamaguchi [12] analyzed the description about government measures in the White Papers on Science 
and Technology, and pointed out that the activation of industry academia collaboration was caused by 

the enactment of the Science and Technology Basic Law and the formulation of the 1st Science and 
Technology Basic Plan, and however the importance of industry academia collaboration had been 
recognized from the beginning of the publication of the White Papers. 

It was common for the above prior research that the enactment of the Science and Technology Basic 
Law and the formulation of the 1st Science and Technology Basic Plan were the turning point. 
However, the process of the spread of "industry academia collaboration” was not yet clarified 

sufficiently. 
As for the analysis of newspaper articles, Yamamoto et al. [13] collected 1,761 newspaper articles 
taking up government-university-industry collaboration from 2003 to 2008 from the Nikkan Kogyo 

Shimbun and analyzed them. As a result, it was pointed out that the number of articles increased in 
some fields and decreased in the other fields during the 6 years, and the newspaper companies and its 
reporters rather than government policies influenced the number of articles in some important points. 

From the above, it is considered that it is useful to reveal the spread of the word “industry academia 
collaboration” in Japan based on the analysis of newspaper articles form the 1990's to the present. 
 

3. Methodology of This Study 
As research methods, firstly, articles including the word "industry academia collaboration" were 
searched and collected from Yomidas Rekishikan [14] that was a database of newspaper articles. By 
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keyword search with this database, articles published in the Yomiuri Shimbun, which is the common 
press and has the largest circulation in Japan, could be extracted. The search method was full text 
retrieval, and the search scope was the whole country edition published from 1987 to 2014. 

Secondly, the words appearing frequently in the articles were extracted utilizing KH Coder [15] that 
was a text mining software for Japanese language. The part of speech of words was limited to nouns, 
because the topics of the articles could be comprehended by nouns included in the articles. In order to 

avoid picking up too minor topics of the articles and extracting too general words which did not 
indicating the topics of the articles, the minimum number of words appearance and the maximum 
number of articles where words appeared were determined. If extracted words still included the words 

which were judged not to indicating the topics of the articles, they were removed from the analysis 
object. 
Thirdly, the words were classified into several clusters by cluster analysis. The data which were the 

basis for the calculation of cluster analysis were the relation between the words and the articles. In 
other words, it was how many times each word appeared in each article. The calculation method of 
distance was Euclidean distance, and the distance between clusters was defined by Ward's method.  

Based on the dendrogram drawn as the result of cluster analysis, the words could be classified into 
several clusters. Examining the topics of articles which included many words of each classified cluster, 
the clusters were attached names which were appropriate to express the features of the clusters on the 

whole. 
Fourthly the relation between the clusters and the years was analyzed. It was analyzed how many 
times the words belonging to each cluster appeared in each year.  Moreover, in order to visualize the 

relation between the clusters and the years, the data was analyzed by dual scaling method [16]. As the 
result of the analysis by dual scaling method, the clusters and the years were plotted in the same 
scatter diagram and the relation was expressed as the distances between them in the diagram. 

Lastly, the problems and the suggestions were discussed based on the results of the above analyses.  
The results were compared with the history of events related to industry academia collaboration in 
Japan. Characteristic points from the results of the above analyses were investigated. Moreover, the 

suggestions for policies and measures were discussed considering the problems. 
 

4. Results of the Analyses 

(1) Articles Including "Industry Academia Collaboration" 
Searching the database, 960 articles were collected. The articles were the analysis object hereinafter.  

Fig.1 shows the trend of the numbers of articles. Few articles (0~2 articles) were seen from 1987 to 
1995, and the number of articles increased rapidly since 1996. The number reached the peak (112
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articles) in 2004, and generally decreased rapidly since 2005. The number reached the bottom (17 
articles) in 2011, and recovered to some extent from 2012 to 2014. 

Fig.2 shows the trend of the numbers of words and characters of articles. Both of the numbers of 
words and characters had almost the same tendency as the numbers of articles except that the peak was 
in 2003. Examining the contents of articles from 2002 to 2005, articles in 2003 including feature 
articles taking up topics related to industry academia collaboration, which had large quantity of 

description, more than those in 2002, 2004 and 2005. That was the reason why the peak was in 2003.  
It was understood that the press had strong interest in the trend of industry academia collaboration in 
2003. 

 

 
(2) Extraction of Frequent Appearance Words 

Table 1 shows the numbers of extracted words by the minimum number of words appearance and the 
maximum number of articles where words appeared. The numbers of words which were 96~384 and 
192~480 were equivalent to the numbers which were 10％~40％ and 20％~50％of 960 articles, and 

the incremental span of the row and the column of the table was 32. The most suitable case in the table 
to be analyzed in this study was searched. 

 

As for the minimum number of words appearance, the number which had the fewest of words 
expressing minor topics and had the most of words expressing major topics was investigated. 
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Examining the relation between the words extracted by KH Coder and the contents of articles 
including the words, it could be found 224 in the table. 
As for the maximum number of articles where words appeared, the number which had the fewest of 

words not indicating the topics of articles and had the most of words indicating the topics of articles 
was investigated. Examining the relation between the words extracted by KH Coder and the contents 
of articles including the words, it could be found 352 in the table. 

On the condition that the minimum number of words appearance was 224 and the maximum number 
of articles where words appeared was 352, 149 words were extracted. All of 149 words were not 
suitable to be analyzed, and therefore 43 words which seemed too general to indicate the topics of 

articles were excluded. Remaining 106 words were to be analyzed hereinafter. In addition, "industry 
academia collaboration" was included in neither 149 words nor 106 words, because it was common to 
all of the articles and was accordingly excluded by the condition of the maximum number of articles 

where words appeared. 

Table 2 shows the list of extracted words. The largest number of words appearance was 1,904 of 
"education", the 2nd largest was 1,488 of "student", and the 3rd largest was 1,196 of "Osaka". The 

smallest number of articles where words appeared was 30 of "special district", the 2nd smallest was 66 
of "cell", and the 3rd smallest was 79 of "TLO" that was technology licensing organizations. The 
largest number of words appearance an article was 11.7 of "special district", and the smallest number
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of words appearance an article was 1.3 of "educational administration". There were the words 
concentrating in specified articles and the words dispersing in many articles. 
 

(3) Cluster Analysis of Frequent Appearance Words 
Fig.3 shows the dendrogram which was drawn as the result of the cluster analysis of 106 words. 
Dividing 106 words with the dotted line in the dendrogram, they could be classified into 12 clusters. 

 
Table 3 shows the cluster names, the included words and the numbers of appearance of included 
words. The 12 clusters could be named "human resource training (①)", "technology transfer (②)", 

"intellectual property (③)", "school education (④)", "national university corporations (⑤)", "policies 
and budgets of governments (⑥)", "local region promotion (⑦)", "production of products (⑧)", 
"business (⑨)", "startups of enterprises (⑩)", "regenerative medicine (⑪)" and "universities (⑫)".  
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The minimum number of words included in each cluster was 4 of cluster ② and ③, and the 
maximum number of words was 15 of cluster ⑨. The average of the numbers of words was 8.8. The 
minimum number of appearance of included words was 1,654 of cluster ③, and the maximum 

number of appearance of included words was 6,699 of cluster ⑩. The total of the numbers of 
appearance of included words was 47,052 and the average was 3,921. Consequently, the sizes of the 
clusters dispersed widely.   

The topics indicated by the clusters diversified. Examining the contents of articles which included 
many of words belonging to each cluster, the clusters could be divided into 3 groups. The first group 
was Cluster ⑧ and ⑨ which had the highest ratio of topics on the private company among the 

private company, the university and the government. In the same way, the second group was cluster 
④, ⑪ and ⑫ which had the highest ratio of topics on the university, and the third group was cluster 
①, ②, ③, ⑤, ⑥, ⑦ and ⑩ which had the highest ratio of topics on the government. As a whole, 

the topics indicated by the clusters inclined toward the government. 
As characteristic words among 106 words, there were country names and region names. These words 
were closely related to specified topics of the articles. Examining the contents of related articles, the 

relation between the articles and these words were investigated.   
Cluster ⑥ included America and Kyoto. It was revealed that America's policies and laws were often 
mentioned as the precedent of Japan's policies and laws in related articles, and new policy measures 

were often discussed at the Kyoto International Conference Center and were in some cases applied to 
Kyoto area for the first time. 
Cluster ⑨ included China, Kyushu and Asia.  Kyushu is the whole island located in the west part of 

Japan. It was revealed that China and other Asian countries were often mentioned as partners of 
international business in related articles, and Kyushu area has the long history of international 
exchange with continental countries and is active on international business with Asian countries.   
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Cluster ⑩ included Osaka and Kansai. Kansai is the area including Osaka and Kyoto, and has the 
long history of industrial development. It was revealed that the startups of enterprises including 
venture enterprises were prosperous in Osaka and Kansai in comparison with the other districts of 

Japan. 
Cluster ⑫ included Tokyo. It was revealed that events related to universities occurred most in Tokyo, 
because Tokyo is the best place for universities diversified into the whole country to gather 

considering the convenience for transportation, and universities are located most in Tokyo.  
 

(4) Analysis of the Trend of Clusters 

Fig.4 shows the trend of the numbers of words appearance according to clusters. As for the total 
numbers of words appearance, the same tendency as Fig.1 could be seen except that the peak was in 
2003. It was assumed that articles in 2003 included feature articles taking up topics related to industry 

academia collaboration caused this situation in the same way as Fig.2. 

 

Examining the largest annual number of each cluster from 1996 to 2014 except 2003, the number of 

cluster ② and cluster ⑫ were the largest respectively in 2000 and in 2004. It was revealed that 
events related to "technology transfer" appeared many times in the news in 2000 earlier than the other 
topics of the clusters, and events concerning "universities" was many times in the news in 2004 

slightly later than the other topics of the clusters. 

Fig.5 shows the trend of the ratios of words appearance according to clusters. Examining the largest 
ratio in each year from 1996 to 2014, the clusters of the largest ratio were cluster ① in 2012, cluster 

④ in 2000, 2003, 2005 and 2008, cluster ⑥ in 2010 and 2013, cluster ⑦ in 1997, 1999 and 2009, 
cluster ⑩ in 1996, 1998, 2001, 2002, 2004, 2006, 2007 and 2011, and cluster ⑪in 2014.  The total 
words appearance of cluster ④, ⑥, ⑦ and ⑩ were either more than 5,000, and the total words 

appearance of cluster ① and ⑪ were either less than 5,000.   
Besides cluster ④, ⑥, ⑦ and ⑩, the total words appearance of cluster ⑨ was more than 5,000. 
The fluctuation of the ratios of cluster ⑨ was 8.8%~17.1%, which was smaller than either of cluster 

④, ⑥, ⑦ and ⑩. It was understood that the topics on business were taken up constantly in each 
year. Cluster ① and ⑪ concentrated in specified years. The ratio of Cluster ① was 13.1% in 2012 
and 2.0%~7.9% from 1996 to 2014 except 2012. The ratio of cluster ⑪ was 18.6% in 2014 and 



11 
 

1.1%~7.4% from 1996 to 2014 except 2014. It was understood that there were the topics on "human 
resource training" in 2012 and the topics on "regenerative medicine" in 2014. 

The result of the analysis showed in Fig.4 and Fig.5 had limitations for clarifying the relation between 
the clusters and the years. Accordingly, dual scaling analysis was conducted. Fig.6 shows the result of 
dual scaling analysis of the clusters and the years from 1996 to 2014. The years from 1987 to 1995 

were excluded from the analysis object, because the numbers of words appearance were too small as 
statistics. 
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It was revealed that cluster ① and 2004, cluster ② and 2000, cluster ③ and 1998, cluster ④ and 
2000, cluster ⑤ and 2006, cluster ⑥ and 2002, cluster ⑦ and 2009, cluster ⑧ and 1999, 2010 
and 2011, cluster ⑨ and 2012, cluster ⑩ and 2002, cluster ⑪and 2014, and cluster ⑫ and 2008 

were respectively plotted closely in the scatter diagram. Changing the viewpoint of Fig.6, it was 
elucidated that the important points of the articles changed into in turn, "intellectual property" in 1998, 
"production of products" in 1999, "technology transfer" and "school education" in 2000, "policies and 

budgets of governments" and "startups of enterprises" in 2002, "human resource training" in 2004, 
"national university corporations" in 2006, "universities" in 2008, "local region promotion" in 2009, 
"production of products" in 2010 and 2011, "business" in 2012 and "regenerative medicine" in 2014.  

It could be said that the word "industry academia collaboration" spread into the policies and the 
society in Japan through such process. 
The characteristics was that 1996, 2000, 2009, 2014, cluster ②, cluster ④, cluster ⑦ and cluster ⑪ 

were plotted apart from the other years and the other clusters and in the peripheral area. It was 
assumed that they were characteristic years and clusters which were strongly related to specified 
topics. 

 

5. Discussion 
From the above, the process where the word "industry academia collaboration" spread into the policies 

and the society was elucidated. The relation between the process and the events from the middle of 
1990's to the present was examined as below.   

Table 4 shows the history of events related to industry academia collaboration. The process of the 

spread of the word "industry academia collaboration" elucidated in 4.(4) was compared with the events 
presented in Table 4. As the case that the influence of events was relatively obvious, the enforcement 
of the Act on the Promotion of Technology Transfer from Universities to Private Business Operators 

(the TLO Law) in 1998 and "intellectual property" in 1998, the enforcement and the enactment of the 
Industrial Technology Enhancement Act in 2000 and "technology transfer" in 2000, the start of
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the Industrial Cluster Plan in 2001 and the start of the Intellectual Cluster Project in 2002 and "policies 
and budgets of governments" in 2002, the announcement of the 1,000 University-led Venture 
Companies Plan in 2001 and "startups of enterprises" in 2002, the enactment and the enforcement of 

the National University Corporation Law in 2003 and "national university corporations" in 2006, and 
the Nobel Prize in Physiology or Medicine to the research on iPS cells and "regenerative medicine" in 
2014 could be enumerated. 

Regarding the years plotted in the peripheral area of Fig.6 except 2000, it was discussed what 
influenced them. As for 1996, the enactment and the enforcement of the Science and Technology Basic 
Law [17] and the formulation of the 1st Science and Technology Basic Plan [18] caused the rapid 

increase of articles. Table 5 shows the description of the parts of the law and the plan relating to 
industry academia collaboration. Industry academia collaboration is mentioned in paragraph 2 of 
article 2 of the law with the phrase that is "organic cooperation of national research institutes, 

universities and private sector etc.", and in chapter 1, Ⅱ, (2) with the title that is "Constructing a 
Cooperation and Exchange System beyond Sectors, Regions and Nations". However, 1996 was plotted 
apart from the other years and the clusters, because the number of words in 1996 was small and the 

connection to any cluster was not strong. 

 
As for 2009, it was assumed that the start of the Government Budget Screening influenced the relation 

to "local region promotion". The Government Budget Screening in 2009 [19] took up many policy 
measures for promoting local regions, and therefore the articles related to the topics on "local region 
promotion" increased. 

As for 2014, though Prof. Yamanaka received the Nobel Prize in Physiology or Medicine to the 
research on iPS cells in 2012 [20], it was insufficient to explain the relation between 2014 and 
 "regenerative medicine". There was the news that iPS cells were created from live cancer cells by a 

Japanese researcher and others of America's university in 2010 [21], and it was detected to be a 
fabrication afterwards. In addition, there was the news that STAP cells making it easier than iPS cells 
to create pluripotent cells were created by a 30-year-old woman of the Institute of Physical and 

Chemical Research in 2014 [22], and it was also detected to be a fabrication afterwards. The news on 
these deplorable events influenced the relation between 2014 and "regenerative medicine" more 
strongly than the news on the Nobel Prize to iPS cells.  
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As mentioned in 4.(3), the topics indicated by the clusters inclined toward the government. Examining 
the contents of the articles, there were small number of the articles dealing with the results of industry 
academia collaboration or autonomous projects by private companies and universities. As a problem, it 

can be pointed out that many projects have been promoted by the initiative of governments up to the 
present and few visible fruits have been achieved. It is suggested that the expansion of competitive 
research funds promoting autonomous projects by private companies and universities is necessary. 

As mentioned in 4.(1) and 4.(4), the number of articles generally decreased rapidly since 2005, and 
"intellectual property" and "technology transfer" (cluster ③ and ②) were the important points of the 
articles in 1998 and 2000.  Policy measures promoting technology transfer were conducted especially 

in early stage. Shimoda [23] mentioned that the conversion from individual ownership to institutional 
ownership of intellectual property was achieved in association with the incorporation of national 
universities in 2004. Many TLOs were established based on the TLO Law, and 36 approved TLOs and 

2 authorized TLOs exist at present [24]. However, expected fruits were not obtained, and therefore the 
interest of the society in industry academia collaboration became weak. As a problem, the policies 
relating to industry academia collaboration focused on quick transfer of intellectual property right 

from universities to private companies. It is suggested that the institution not demanding quick results 
but promoting long term activities by private companies and universities is necessary. 
 

6. Conclusion 
In conclusion, it was elucidated that the important points of the articles changed into in turn, 
"intellectual property" in 1998, "production of products" in 1999, "technology transfer" and "school 

education" in 2000, "policies and budgets of governments" and "startups of enterprises" in 2002, 
"human resource training" in 2004, "national university corporations" in 2006, "universities" in 2008, 
"local region promotion" in 2009, "production of products" in 2010 and 2011, "business" in 2012 and 

"regenerative medicine" in 2014. It could be said that the word "industry academia collaboration" 
spread into the policies and the society in Japan through such process. 
As policy implications, it is suggested that the expansion of competitive research funds promoting 

autonomous projects by private companies and universities is necessary. Moreover, it is suggested that 
the institution not demanding quick results but promoting long term activities by private companies 
and universities is necessary.  

As a future research task, a study of the text mining analysis of government documents such as the 
Science and Technology Basic Plans, the White papers on Science and Technology and the budget 
documents for promoting science and technology should be conducted. In addition, a study of the text 

mining analysis of the evaluation reports of national projects based on the cooperation between private 
companies and universities should be conducted. 
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