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Abstract - The objective of this research is to prove quantitatively the influence that regional intellectual resources exert on 
regional economic growth. With the transformation of an industrial structure, in particular in developed nations, the 
importance of intellectual resources, like advanced technology and intellectual property, may be increasing in relation to 
material resources and financial resources, such as productive facilities, among the managerial resources of a company. For 
example, an intelligent industrial cluster like Silicon Valley, U.S., is a typical case. In this research the relationship of 
intellectual resources and economic growth was empirically analysed among the regions in Japan. As a result, the number of 
registered patents, the number of highly educated professionals, workplace diversity, and so on were shown to be correlated 
significantly with regional economic growth. On the other side, universities’ intellectual property, international joint 
research, and so on were not significantly correlated with economic growth. On consideration, positive rotation between 
economic growth and innovation by intellectual resources may have taken place. In addition, universities’ research ability, 
the internationalization of research, and so on are the regional subjects in Japan. 
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I. INTRODUCTION 
 
The objective of this research is to prove 
quantitatively the influence that regional intellectual 
resources have on regional economic growth. Here 
intellectual resources are contrasted with human 
resources, material resources, financial resources, and 
so on, which are the conventional managerial 
resources in business economics. Although 
intellectual resources belong to human resources, to 
distinguish them from human resources as a simple 
working force, intellectual labour, such as advanced 
research, is taken into consideration.  
 
Particularly in developed nations, the industrial 
structure centring on manufacturing production has 
already changed considerably. In a period in which 
manufacturing production is the centre of a country’s 
economic growth of, resource inputs, such as the 
number of factory workers (human resources), the 
amount of productive facilities (material resources), 
and the amount of fundraising (financial resources), 
determine the quantity of production and influence 
companies’ revenue. It is an economic model of so-
called mass production and a mass-selling style. In 
the classical economic model in macroeconomics, the 
gross domestic product is fundamentally a function of 
the labour input and capital input. The input of the 
workers and productive facilities by fundraising 
determines the value of production, and the 
accumulation of the added value becomes the gross 
domestic product. However, particularly in developed 
nations, a different economic model from such a mass 
production type of economic model is the source of 
economic growth today. For example, in Silicon 
Valley, U.S., advanced technology and specialized 
knowledge, along with the talented persons who 

make full use of them, are considered as important. A 
new industry and a new market are produced one 
after another by advanced specialized knowledge. In 
the conventional industrial structure, if the human 
resources are doubled, the quantity of production will 
also double. In the industrial structure of an 
intellectual resource base, one outstanding talented 
person produces an effect with a huge economic 
magnitude. Such advanced specialized knowledge is 
defined as intellectual resources in this paper. And 
unlimited global wealth flows towards such talented 
persons today. Surplus money that exceeds a real 
economy’s boundaries moves without borders in the 
quest for investment opportunities worldwide. 
Financial resources are no longer a scarce resource as 
compared with the above-mentioned intellectual 
resources. In addition, regarding manufactured 
products, the productive power of emerging countries 
is improving markedly today, and various partly 
finished products and finished products are supplied 
in large quantities at a low cost. Material resources 
are also no longer scarce in comparison with the 
above-mentioned intellectual resources. Furthermore, 
in the economic growth model in macroeconomics, a 
gross domestic product is a function of innovation as 
a residual term of labour and capital input. Although 
Schumpeter pointed out the notion of innovation 100 
years or more ago, in today’s industrial structure it 
may be possible to indicate that the coefficient of 
innovation is extremely large in comparison with 
other factors.  
 
This research aimed to analyse quantitatively the 
influence of such intellectual resources on economic 
growth. Intellectual resources are difficult to measure 
directly, as opposed to the labour quantity, capital 
sum, and so on. Therefore, the effect of the 
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intellectual resources was explored by setting up 
various proxy variables. 

 
II. PRECEDING RESEARCH 
 
2.1. Intellectual resources and industrial clusters 
Porter (1998) indicated that the economic strength of 
a country is prescribed by the international 
competitiveness of an industrial cluster. The 
competitive advantage of an industrial cluster is 
promoted by input factors (natural resources, etc.), 
investments (infrastructure investment, etc.), and 
innovation. For an industrial cluster to develop, 
innovation is a primary factor. 
 
2.2. Intellectual resources and networks 
Saxenian (1996) compared Silicon Valley and the 
route 128 region, which are regions of high-
technology industry accumulation, and analysed the 
regional advantage of Silicon Valley. The regional 
industries system of Silicon Valley was named the 
regional network style, and the route 128 region was 
named the stand-alone company style. As a trait of 
the regional industries system of Silicon Valley, a 
university, a trade association, and a company have 
an open relationship, and technology or talented 
people are interchangeable. In addition, specialized 
companies are connected with the flexible open 
network, and horizontal specialization is performed. 
The boundary line between organizations is 
ambiguous. Moreover, the various occasions that 
constitute a person’s network are formed and the 
interchange of talented people or information takes 
place. Furthermore, the open regional culture and the 
regional identity are formed. The internal economy 
and external economies are also connected closely in 
the network. Such an open network environment of 
knowledge or talented people is a source of the 
competitive advantage of a regional industries 
system. 
 
2.3. Intellectual resources and talented people 
According to Zucker and Darby (1996), innovation is 
active in new tech companies that obtain star 
scientists at the top, their rate of employment growth 
is also high, and innovation grows gregariously in the 
region in which such researchers gather. The frontier 
knowledge accompanying an inventor is tacit 
knowledge and is spread only to the people 
surrounding the inventor. As a result, the spillover 
effect of innovation attains only an extremely limited 
scope. Following this notion Furukawa and Goto 
(2006) clarified a core scientist’s existence in a 
corporate lab.  
A core scientist is an outstanding researcher with a 
role that connects the latest external knowledge with 
a research laboratory. Meanwhile, Baba, Shichijo, 
and Sedita (2009) announced that the Pasteur-style 
scientist (Stokes, 1997) is effective depending on the 
research area.  

The OECD (2008) highlighted the global competition 
for talent. The phenomenon of the increase in the 
level of academic achievement of emigrants has been 
remarkable in recent years. For example, about 40 per 
cent of the emigrants aged 15 and over who live in 
Ireland or Canada have received higher education. In 
Britain, Norway, and New Zealand, the figure is 
about 30 per cent. In the United States, Australia, and 
Sweden, it is about 25 per cent. According to the star 
scientist theory, the spillover effect of knowledge 
arises only inside the network in which innovation 
occurs. Government authorities and business 
organizations are raising the interest in access to the 
latest knowledge network that highly skilled 
professionals build on a global scale and the 
attraction of foreign highly skilled professionals.  
Saxenian (2005) paid attention to brain circulation. A 
foreign entrepreneur becomes a bridge of the 
knowledge between his or her motherland and Silicon 
Valley and contributes heavily to the industrial 
development and economic growth of both countries. 
This research originated in the brain drain problem 
and feared that the outflow of individuals with 
advanced capabilities has an adverse effect on the 
economic growth of the motherland. However, 
talented people with high capabilities return home 
after accumulating business experience overseas and 
become core persons of the innovation in the 
motherland. 

 
III. RESEARCH HYPOTHESES AND 
METHODOLOGY 
 
In the research the influence of intellectual resources 
on economic growth was analysed quantitatively as 
follows. The points at issue were summarized as the 
following three based on the survey of the preceding 
research. First, innovation is a source of important 
economic growth. Second, the network regarding an 
innovation is thought to be a source of important 
economic growth. Third, the talented persons who 
bring innovation and knowledge are considered to be 
a source of important economic growth. The object of 
the analysis was considered as the relationship 
between the intellectual resources and the economic 
growth of a region like Silicon Valley in the prior 
research. As an object for an analysis that can be 
compared, all the urban and rural prefectures of Japan 
were adopted in this study. In Japan the 
administrative district is divided into 47 prefectures. 
Various statistical data can be compared by 
classifying them by prefecture. Thus, the hypotheses 
were verified through the comparison of those 47 
regions. The indexation of intellectual resources was 
difficult. First, the number of patents was observed as 
a proxy variable to measure regional intellectual 
resources. The number of patents is a convenient 
scale to measure the degree of intelligent creation 
externally and is classifiable into the number of 
patent applications and the number of registered 
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patents. Since anyone can apply for a patent, the 
patents included in the former number of patent 
applications are a mixture of good and bad. 
Meanwhile, the number of registered patents is the 
number of patents for which the novelty of the patent 
content was approved through the examination of 
patent applications. In this research the number of 
registered patents was adopted as an explanatory 
variable.  
In addition, various pieces of information were 
acquired by analysing the content of the patents. First, 
the role of the university in the region, taken up by 
the preceding research on Silicon Valley, for 
example, was observed. In many industrial clusters in 
the world, such as Silicon Valley, a university has 
taken the lead in various innovation activities. It is 
assumed that the advanced research of a university 
influences the regional economy positively.  
In addition, internal and external cooperation is 
expected as a source of innovation, as similarly 
pointed out by the prior research on Silicon Valley 
and so on. Various intellectual exchanges tend to lead 
to Schumpeter’s (1934) new combination and induce 
innovation. As a method of research, joint application 
patents were extracted from the patent database, and 
the number of joint patents with applicants from other 
regions was counted. Furthermore, the number of 
international joint patents with foreign applicants was 
also counted.  
Next, intellectual resources are not simply correlated 
with the number of workers but are very closely 
related to talented people’s quality. Many industries 
that take the lead in the growth in today’s industrial 
structure are formed based on advanced technology, 
such as medical science, information and 
communication technologies, artificial intelligence, 
and environmental technology. If the ratio of talented 
people with such advanced technology and 
specialized knowledge is high, the new business that 
those talented people create is thought to induce 
economic growth. Although it is difficult to specify 
talented people with advanced specialized 
knowledge, it is possible to measure academic 
backgrounds, such as university graduates and 
degrees from a graduate school, as a proxy variable.  
In addition, it is generally the younger age group that 
is familiar with new industries, such as the IT 
industry. A new industry calls in new talented people, 
and such talented people contribute to the evolution 
of the industry. Furthermore, it is expected that 
accepting various talented people from overseas will 
contribute to the evolution of the industry in the 
region. According to the earlier research, talented 

people who can realize innovation are required across 
the world. Economic relations, like direct investment 
in grown-up emerging countries for developed 
nations where the population is decreasing, also serve 
as a source of economic growth. Economic growth is 
assumed when foreign talented people from an 
emerging-country origin contribute to the 
international business in developed nations.  
From the above the following hypotheses were 
drawn:  
H1. A large number of registered patents promote 
economic growth.  
H2. A large number of registered patents from a 
university promote economic growth.  
H3. A large number of joint application patents from 
inside and outside a region promote economic 
growth.  
H4. A large number of joint application patents inside 
and outside a country promote economic growth.  
H5. A large number of workers with high academic 
achievements (university graduates or degrees from a 
graduate school) promote economic growth.  
H6. A large number of young labourers promote 
economic growth.  
H7. A large number of foreign workers promote 
economic growth. 

 
IV. SEARCH RESULT 
 
The following data were collected to verify the 
above-mentioned hypotheses. First, regarding 
economic growth, used as the objective variable, the 
gross domestic product (GDP) of each prefecture 
from the statistical data that each prefecture 
announced officially was used. The number of patents 
was extracted from the registry patent database that 
the Patent Office of Japan released. However, the 
differences, such as the population size, between 
prefectures are large. Thus, the per capita number of 
items was calculated as an explanatory variable for 
comparison. In addition, the number of workers and 
the itemization were extracted based on the 
population census and the statistical data that each 
prefecture released. The population census in Japan is 
performed once every five years, and the latest source 
material from 2015 was used. Although the GDP is 
published annually, to be able to contrast the 
statistics, the growth rate of the GDP from 2010 to 
2015 was calculated. Furthermore, the correlation 
between each explanatory variable of intellectual 
resources and the GDP growth rate was analysed.  
The correlation analysis used SPSS ver23. Each 
correlation coefficient is shown in Table 1.

 
Intellectual resources Correlation coefficient with 

the GDP growth rate 
The per capita number of registered patents .488** 
The per capita number of registered patents from a university .187 
The per capita number of joint application patents inside and outside a 
region 

.243 
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The per capita number of joint application patents inside and outside the 
country 

.246 

The percentage of workers with high academic achievement (university 
graduates, degrees from a graduate school) 

.417** 

The percentage of young labourers  .302** 
The percentage of foreign workers .441** 

 (Note: ** significant at the 1% level). 
Table1: The correlation of intellectual resources and the GDP growth rate 

 
DISCUSSION 
 
Next, each of the above-mentioned hypotheses is 
verified based on the research result. Among the 
hypotheses H1, H5, H6, and H7 are considered to 
have been supported by the research result. First, H1 
is the primary hypothesis and concerns the relation 
between innovation and economic growth. A registry 
patent is a patent of which the novelty has been 
approved and shows the scale of an innovation. A 
large number of patents per population in a region is 
proof of the liveliness of the innovation activity, and 
the result of the analysis verified that it is closely 
related to economic growth.  
Next, H5 to H7 are the hypotheses regarding the 
relation between innovation, talented people, and 
knowledge. The result of the analysis showed that the 
ratio of highly educated workers is closely related to 
economic growth. The active conducting of business 
based on advanced technology and specialized 
knowledge involves high value added, and imitation 
is difficult, raising the profitability of a company; 
hence, a rise in the overall economy is assumed. In 
addition, the ratio of young or foreign workers is 
closely related to economic growth. When various 
talented people carry new knowledge and ways of 
thinking into a region, it is assumed that these will 
encourage the creation of new business and growth of 
the economy. Vice versa, when an economy grows, 
the attraction of the business environment in the 
region may increase and young labourers and foreign 
workers may flow into it. It is assumed that each 
factor, such as an influx of highly skilled 
professionals or various workers, fostering the 
innovation of the region, and economic evolution, is a 
virtuous circle. In Japan neither talented people’s 
mobility nor internationalization at home had 
necessarily progressed until recent years, when the 
status began to change little by little. To drive 
regional economic growth, the advancement of 
talented people’s knowledge, fluid improvement, and 
so on are increasingly expected.  Conversely, 
hypotheses H2 to H4 were not supported by the 
research results. H2 regards the contribution of the 
innovation from a university to an economy. As 
mentioned above, the number of patents as a whole 
was significantly correlated with economic growth. 
However, since the number of patents from a 
university did not correlate with economic growth, 
the numbers of patents other than university ones are 
thought to correlate strongly with economic growth.  

 
That is, it is considered that the patents from 
companies are mainly connected with economic 
growth. Of course, fundamental study that is not 
immediately put into practical use is an important role 
for a university. However, improvements in the 
research ability of Japanese universities, the 
mediation connected to practical use, and so on are 
important problems.  
In addition, H3 and H4 are hypotheses concerning the 
innovation network beyond the region. These were 
not necessarily connected with economic growth in 
this research’s result. The general relationship 
between Japanese firms was a comparatively narrow 
and close relationship, like keiretsu intragroup 
dealings, until now. It was a relationship between 
companies fit for long-term and gradual innovation 
and the steady improvement of productivity. 
However, to expand the scale of an overall economy 
in a time of population decrease, like today, radical 
technology, original business ideas, and so on are 
required. The regions in Japan also need to heighten 
their capability to perform innovation utilizing 
internal and external networks. 
 
CONCLUSIONS 
 
The objective of this research was to prove 
quantitatively the influence of intellectual resources 
on economic growth. As a result of comparing the 
regions in Japan using a patent database other 
sources, it was verified that an advancement of 
intellectual resources or talented people, 
mobilization, and so on increase economic growth. 
On the other side, some subjects, such as the 
utilization of the intellectual resources of a university 
and cooperation between regions, became clear. Since 
this research was based on the analysis of macro 
statistics, a micro analysis like the case study 
regarding a cause–effect relationship is a future 
subject for research. 
 
ACKNOWLEDGMENTS  
 
This work was supported by JSPS KAKENHI Grant 
Number 16K03916. 
 
REFERENCES 
 

[1] Baba, Y., Shichijo, N., &Sedita, S. R. (2009). How do 
collaborations with universities affect firms’ innovative 
performance? The role of “Pasteur scientists” in the 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-11, Nov.-2017 
http://iraj.in 

An Empirical Study Regarding Regional Intellectual Resources and Regional Economic Growth 
 
5 

advanced materials field. Research Policy, 38(5), 756–
764. 

[2] Furukawa, R., &Goto, A. (2006). The role of corporate 
scientists in innovation. Research Policy, 35(1), 24–36. 

[3] Organisation for Economic Co-operation and 
Development (OECD). (2008). The global competition 
for talent: Mobility of the highly skilled. Paris: OECD. 

[4] Porter, M. E. (1998). On competition. Boston, NJ: 
Harvard Business School Press.  

[5] Saxenian, A. (1996). Regional advantage. Boston, NJ: 
Harvard University Press. 

[6] Saxenian, A. (2005). From brain drain to brain 
circulation: Transnational communities and regional 

upgrading in India and China. Studies in Comparative 
International Development (SCID), 40(2), 35–61. 

[7] Schumpeter, J. A. (1934). The theory of economic 
development: An inquiry into profits, capital, credit, 
interest, and the business cycle. Cambridge, MA: 
Harvard University Press. 

[8] Stokes, D. E. (1997). Pasteur’s quadrant: Basic science 
and technological innovation. Washington, DC: 
Brookings Institution Press. 

[9] Zucker, L. G., & Darby, M. R. (1996). Star scientists 
and institutional transformation: Patterns of invention 
and innovation in the formation of the biotechnology 
industry. Proceedings of the National Academy of 
Sciences, 93(23), 12709–12716. 

 
 
 
 
 

 
 


