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Distribution of university ventures in Japan 
by prefecture (Source: METI 2022)

https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
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Introduction
“Beyond Limits, Unlock our Potential”
start-up strategies in 2019 (to enhance the start-

up ecosystem of Japan)

Importance of academic start-ups in the 6th 
Science and Technology (STI) Basic Plan 
(2021-2025)

Third pillar of Prime Minister Kishida’s “New 
Capitalism” focusing on investment in startups

Japan’s new ¥10 trillion (euro 65 billion)
national endowment fund to boost research in 
universities will go live at the start of the new 
financial year (April 2025), first selected candidate 
Tohoku University

https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
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Supporting Structures within top 100 
Universities

Main forms of support 
include:
● Legal support
● Management consultation
● Business consultation
● Technical consultation
● Co-working space
● Entrepreneurship 

education
● Access to networks & 

mentors
● Networking events

Source: Oo and Carraz (2023)
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Wait…

According to the 2021 Global Entrepreneurship Monitor (GEM) study, 16,52% of working
age Americans, 7,70% of French, 6,27% of Japanese, were actively engaged in starting a
business or were the owner/manager of a business that is less than three years old (Total
Entrepreneurial Activity - TEA).

Global Average (13,53%); Income level average( 11,32%)

Source:  https://www.gemconsortium.org
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Attitudes towards Entrepreneurship?

Source:  https://www.gemconsortium.org
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Source:  https://www.gemconsortium.org
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Attitudes towards Entrepreneurship?

Source:  https://www.gemconsortium.org
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Attitudes towards Entrepreneurship?

Source:  https://www.gemconsortium.org
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Data Collection

Bi-annual survey run by the METI

An In-depth Analysis of Academic 
Entrepreneurship in Japan: 
Understanding Motivation, Impact, 
and Progress in a Context of strong 
Institutional Support."

Creation of DB focused on 
individual entrepreneurial 
researchers 

Research Project
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Origin of the project … 2 years ago
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Data

University venture survey:
● Run since 1989
● Last edition 2022: 

3782 companies
● Receive data from 

universities and then send 
survey to companies, 
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Academic Entrepreneurship Survey (Total)

Source: MEITI (2022)

2001 Hiranuma Plan, to 
introduce 1,000 
university ventures was 
met in 2004.

In 2022, there is a total 
of 3782 university 
ventures.
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Academic Entrepreneurship Survey (Per year)

Starting off with a total of 68
university based ventures 
ventures established in 
1996, up to  326 in 2020 
and 204 in 2022.

50.71% were based on
research results

Source: METI (2022)
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Methodology
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Researcher 
Database

● 798 individuals

Extraction of academic 
entrepreneurs from METI 
database

• Kakenhi (JSPS)  | Funding
• Researchmap | Career
• OpenAlex | 

Publication
• JPO | 

Patent
• METI | 

Creating a database linking 
their information with:
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Flowchart 
Diagram
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Flowchart 
Diagram

981
Companies
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Flowchart 
Diagram

981
Companies

798
researchers
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Flowchart 
Diagram

981
Companies

798
researchers

692 Researchers
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Representativeness of our Sample

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic 
Inventor 

Percentage 
(n=508)

Region Tohoku-Hokkaido 8.45% 11.63% 12.60%
Kanto 51.52% 36.73% 33.07%
Chubu 6.66% 12.76% 13.39%
Kinki 18.44% 20.92% 20.08%

Chugoku-Shikoku 5.97% 4.90% 7.28%

Kyushu-Okinawa 8.16% 10% 10.83%
Unknown 0.79% 3.06% 2.76%
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Chubu 6.66% 12.76% 13.39%
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Representativeness of our Sample (2)

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic 
Inventor 

Percentage(n=
508)

Types of 
Relationship

Research Outcome Venture 50.60% 51.58% 69.49%
Joint Research Venture 9.30% 14.50% 14.17%
Technology Transfer Venture 2% 1.32% 1.57%
Student Venture 24.60% 11.54% 2.17%
Related Venture 12.70% 6.13% 4.13%
Unknown 0.80% 14.91% 8.46%
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Representativeness of our Sample (2)

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic 
Inventor 

Percentage(n=
508)

Types of 
Relationship

Research Outcome 
Venture 50.60% 51.58% 69.49%
Joint Research Venture 9.30% 14.50% 14.17%
Technology Transfer Venture 2% 1.32% 1.57%

Student Venture 24.60% 11.54% 2.17%
Related Venture 12.70% 6.13% 4.13%
Unknown 0.80% 14.91% 8.46%
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Academic Startup Age

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic Inventor 
Percentage 

(n=508)

Age of Company

0-3 years - 17% 11%
4 - 10 years - 43% 46%
11- 20 years - 26% 28%
21 - 30 years - 8% 7%
>31 years - 1% 0%
Unknown - 5% 8%
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Academic Startup Age

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic Inventor 
Percentage 

(n=508)

Age of Company

0-3 years - 17% 11%

4 - 10 years - 43% 46%
11- 20 years - 26% 28%
21 - 30 years - 8% 7%
>31 years - 1% 0%
Unknown - 5% 8%
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Area and Field of Business

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic 
Inventor 

Percentage(n=
508)

Field

Other 35.38% 16.96% 14.17%
Manufacturing (excluding IT 
hardware) 16.14% 7.35% 8.46%
Natural science such as 
chemistry and materials 
(excluding bio-tech field) 7.32% 5.41% 6.89%
IT (Hardware) 8.59% 12.67% 12.40%
Bio/Healthcare Medical devices 30.43% 31.36% 37.99%
Environmental Technology 
Energy 8.51% 6.84% 7.68%
IT (applications, software) 30.97% 9.91% 5.31%
Unknown - 9.50% 7.09%
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Area and Field of Business

Variable
Population 
Percentage 
(n=3792)

Database 
Percentage 

(n=979)

Academic 
Inventor 

Percentage(n=
508)

Field

Other 35.38% 16.96% 14.17%

Manufacturing 
(excluding IT 
hardware) 16.14% 7.35% 8.46%
Natural science such as 
chemistry and materials 
(excluding bio-tech field) 7.32% 5.41% 6.89%

IT (Hardware) 8.59% 12.67% 12.40%
Bio/Healthcare 
Medical devices 30.43% 31.36% 37.99%
Environmental Technology 
Energy 8 51% 6 84% 7 68%
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Descriptive Statistics 
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Descriptive Statistics 

Grant-in-Aid for Scientific Research (Kaken Grants)

Money ( 1 euro = 160 Yen)
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Kaken Grants Annual Active Project
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Kaken Grants Annual Active Project
+/_ 1000 projects
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Kaken Grants: Annual Project Budget
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Kaken Grants: Annual Project Budget
+/_ 7.5 Billion Yens = 50 million euros

100,000 euros per researcher
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Network: Number of co-investigators

Total number of co-
investigators

Average number 
per Academic 
Inventor

Standard Deviation Min Max

15 495 26.71 33.71 0 321
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Network: Number of co-investigators

Total number of co-
investigators

Average number 
per Academic 
Inventor

Standard Deviation Min Max

15 495 26.71 33.71 0 321
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Kaken Grants Word Cloud
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Kaken Word Cloud

Genetic Treatments

Simulations

Oxidative Stress

Genetic 
Regenerative 

medicine
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Descriptive Statistics 

OpenAlex _ Open source bibliographic database
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Publications
Year Works AVG Work 

(n=672) 
2012 8070 12.01
2013 8410 12.51
2014 7970 11.86
2015 7789 11.59
2016 9075 13.50
2017 8881 13.22
2018 8131 12.10
2019 8552 12.73
2020 8214 12.22
2021 7787 11.59
2022 6477 9.64
2023 7110 10.58
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Field Frequency
Biology 627
Physics 588
Chemistry 578
Medicine 484
Engineering 391
Computer science 365
Materials science 317
Mathematics 257
Psychology 222
Geology 192
Geography 92
Economics 74
Philosophy 70
Environmental science 38
Political science 32
Sociology 23
History 22
Business 17
Art 9
Total 4398
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Field Frequency
Biology 14.26%
Physics 13.37%
Chemistry 13.14%
Medicine 11.01%
Engineering 8.89%
Total 100%
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Very productive researchers: 12+ publications per year

Biology/Medecine/Materials Science/ Simulation/AI

Well funded: 100,000 euros per year

Big research teams: +/- 30 co-investigators (kaken)
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Preliminary results 

Source: METI (2022)
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3 strategies

1. Interview of researchers
2. Productivity of researchers pre & post creation of a 

company
3. Patent-Paper Pairs
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Interviews

Researchers Duration Average Period

17 (31) 544 min 32  min December 22 
- Mai 23
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Interview Analysis

Qualitative coding method (Eisenhardt 1989 and Saldaña 2009) :

● Identified keywords in transcriptions related to research questions and literature

review

● Summarized keywords into categories such as scientific productivity,

commercial activity, and trade-off between entrepreneurial activities and

academic activities.

● Organized categories into themes informed by literature, providing a framework for

data analysis.
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Considerations of use?

Local Global

Quest for scientific 
understanding? G

lo
ba

l

Source: Adapted from  Donald E. Stokes, Pasteur’s Quadrant, p. 73

Lo
ca

l

Researcher Quadrant
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Productivity Before/After Startup Involvement

Average Before Average After Pr > |t|

Publications 2 years 12.117 12.009 0.71

Publications 5 years 11.761 10.689 0.0001

IF 2 years 1.201 0.774 0.0001

IF 5 years 1.268 0.597 0.0001

CIF 2 years 0.010 0.006 0.0001

CIF 5 years 0.012 0.005 0.0001

Paired sample T tests
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Productivity Before/After Startup Involvement

Average Before Average After Pr > |t|

Publications 2 years 12.117 12.009 0.71

Publications 5 years 11.761 10.689 0.0001

IF 2 years 1.201 0.774 0.0001

IF 5 years 1.268 0.597 0.0001

CIF 2 years 0.010 0.006 0.0001

CIF 5 years 0.012 0.005 0.0001

Paired sample T tests

Bikard and Marx (2020) 
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Follow-up research

Negative impact on research productivity

But…need to perform ..

Multivariate analysis: Finance; IF&CIF; Gender/Position; Discipline; Type of 
companies; Patent Activity
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Patent-Paper-Pairs (PPP): In a Nutshell

PPPs are formed when a scientific discovery described in a research paper is at the
same time granted as patent, thus indicating the convergence of scientific and technical
concepts.
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Jennifer 
Doudna

Discovery
- 2011

Nobel Prize
- 2020

CRISPR-Cas9 - a 
technology for editing DNA 
with unprecedented 
precision and efficiency. It 
opened up novel and wide-
ranging possibilities across 
medicine, biology and 
agriculture.
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PPPs 14 top Japanese universities & 3 national 
research labs
We obtained the patent data from the United States Patent and Trademark Office (USPTO) through
PatentsView covering the period from 2003 to 2015.

This resulted in a set of 7,766 USPTO patents. (17 institutions)

This resulted in a set of 91,213 publications.
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PPPs 14 top universities & 3 national research labs
We obtained the patent data from the United States Patent and Trademark Office (USPTO) through
PatentsView covering the period from 2003 to 2015.

This resulted in a set of 7,766 USPTO patents. (17 institutions)

This resulted in a set of 91,213 publications.

We identified 3,177 True Matches out of the 12,627 potential matches considered.
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PPPs originating from our sample

Out of 3,177 PPPs, 546 come from this set of researchers

17% of all the PPPs

78 researchers (11% of the sample) 
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Considerations of use?

Local Global

Quest for scientific 
understanding? G

lo
ba

l

Source: Adapted from  Donald E. Stokes, Pasteur’s Quadrant, p. 73

Lo
ca

l

Researcher Quadrant



(C
C 

BY
-S

A 
4.

0)
, C

ar
ra

z,
  2

02
3

Researcher Quadrant

Chihaya Adachi

H-127 - thermally activated delayed fluorescence (TADF).
Adachi has had over 515 papers published in the field of 
organic electronics.
Adachi's lab in Kyushu University has filed over 180 patents 
since 1989
Kyolux:  Market cap: $0.26 Billion

TADF is like a glow-in-the-dark effect where 
materials light up after being warmed up.

https://en.wikipedia.org/wiki/TADF
https://en.wikipedia.org/wiki/Kyushu_University
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Conclusion
Very rich sample to analyse academic entrepreneurship in Japan. | Ongoing

Funding, publication, patent, company data…
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Conclusion
Very rich sample to analyse academic entrepreneurship in Japan. | Ongoing

Look at the microfoundations of their research and tech transfer activity | Econometric analysis

Analyse the impact of entrepreneurial activities on research productivity
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Conclusion
Very rich sample to analyse academic entrepreneurship in Japan. | Ongoing

Look at the microfoundations of their research and tech transfer activity | Econometric analysis

Analyse the different patterns of researchers and how the involvement in an academic startup 
influence their activities | Interview based - more interviews are planned

Qualitative appraisal and categorization of different type of researchers ⇒ adapted policy 
recommendations
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Conclusion
Very rich sample to analyse academic entrepreneurship in Japan. | Ongoing

Look at the microfoundations of their research and tech transfer activity | Econometric analysis

Analyse the different patterns of researchers and how the involvement in an academic startup influence their activities | 
Interview based - more interviews are planned

PPPs a powerful tool to spot researchers in the Pasteur_Doudna_Yamanaka Quadrant | categorisation

Automatic tool to spot researchers who can combine entrepreneurial/commercial activities and research 
projects
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carraz@toyo.jp / https://researchmap.jp/g0000218027

mailto:carraz@toyo.jp
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