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To find innovative SMES

* Research-conducting firms are not necessarily have a product-developing
capacity including that for achieving values from the developed products in

the market (innovative capacity).
 We propose a new definition of “product-developing SMES”

Research-conducting SMEs  Product-developing SMES



Types of SMEs

e Product-developing SMEs

— Definition: SMEs that have designing capabillities and
their original products in their sales.

— “Original products” refers to products based on their
planning and design including semi-products and
components, even sold under their customers’ brand.

 Non-product-developing SMEs

— Parts-processing SMEs (mostly sub-contracting SMES)

« Definition: SMEs that are engaged in parts processing, such as
cutting/grinding/sanding, casting/forging, pressing,
plating/surface treatment, component assembly, injection
molding and metal tool manufacturing.

— SMEs research-conducting but not capable of selling
their original products



“Keiji region” in the questionnaire survey conducted in Nov.- Dec. 2006
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Number of respondent firms and

response rates

Keiji region
Kyoto pref. Shiga pref.
Kyoto city
(machinery and metal related Accessed Response Response Response Response
manufacturing) firms rate rate rate rate

Survey on Middle-sized and SMEs 2183 371 288 174 83
(Response rate) (17.0%) (18.4%) (19.3%) (13.4%)
SMEs 2161 368 286 174 82
(Response rate) (17.0%) (18.4%) (19.5%) (13.4%)
Product-developing - 184 139 89 45
Non-product-developing - 184 147 85 37
Middle-sized firms 22 3 2 0 1
(Response rate) (13.6%) (15.4%) (0.0%) (11.1%)
Survey on large firms 14 7 7 7 0
(Response rate) (50.0%) (58.3%) (63.6%) (0.0%)
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Locations of product-developing and non-product-developing SMEs




Core technologies of product-developing SMEs in Keiji region

< Mechanical design and manufacturing domain >

Technology field and core technology

Firm's name

Technology field and core technology

Firm's name

Optics & image processing technology ( measuring, analysis and high-precision

Mechatronics & automated machines development and manufacturing

processing by optics & image processing technology ) technology
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< Parts and materials domain >

<Environment, medical services and biotechnology related domain >

Technology field and core technology

Firm’s name

Technology field and core technology

Firm’s name

Electronic devices development and manufacturing technology

Environment improving technology
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(Note) This table exhibits the core technologies with the firm’s names which




Main products of product-developing SMEs in Keiji region

<Machinery domain>

Firm’s name

Main product

Opt-electronics and image-processing technology applied product
(Measurement and analytical instrument and precision processing equipment by

Firm’s name

Main product

Machines and instruments for various use
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< Electronic devices and materials domain>

Firm’s name

Main product

< Parts-processing domain (parts-processing services which product-developing

SMEs have)>

Electronic devices

Firm’s name

Main product

LATUrTEMKEH HERRT

LATUMNLIBIZLDEER R

Metallic molds and machine parts

Material technology applied products
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<Information system domain >

Firm's name

Main product

Information system
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elated domain>

Firm’s name

Main product

Environment protecting apparatus
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(Note) This table exhibits the core technologies with the firm’s names which
the firms granted permission.
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R&D input index of product-developing SMEs in Kelji region
(Ratio of R&D expenditure to sales)

Product-developing SMEs have a high ratio of R&D expenditure to sales. It is higher than
R&D-conducting firms all over the country.

Ratio of R&D expenditure to Sales (FY2005)
(Machinery and metal related manufacturing)

1.0
6.0 ]
5.0
o 4.0 (]
3.0
2.0 1
1.0
0.0
o N . X S
& & & & &
L@ xO x0 82 \\b
‘{_0 ~l~ ~l~ =)
O Product—developing SMEs O Non—product—developing SMEs
B SMEs in Japan (fewer than 300 employees) B Firms with all sizes in Japan

(Note 1) The figures for all Japan is for manufacturing industry and represent only research-conducting firms by Ministry of Internal Affairs and Communications (MIC)
"Technology research investigation report.”

(Note 2) The figures for Keiji region are simple averages of the ratio for every firm, while those for all Japan are weighted averages.
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(Note 3) The figure for product-developing SMEs in Shiga pref. excludes an outlier, while that for Keiji region includes the outlier.




R&D output index of product-developing SMESs in Keiji region
(Number of patent applications in the 3 most recent years)

Product-developing SMEs files many patent applications. Their number of
patent applications is higher than the national average.

Patent applications per firm (for 3 years)
(Machinery and metal related manufacturing)

Ji

6

4]

4

3

2

1

0 Keiji region Kyoto pref Kyoto city Shiga pref SMEs in

Japan

[0 Product—-developing SMEs [0 Non—product—developing SMEs
M (2001+2002) x 2/3

(Note 1) The figure for all Japan represent only the firms experienced patent applications in 2000 Patent Office “Survey report on activities on intellectual properties right”

(Note 2) The figure for product-developing SMEs in Shiga pref. excludes an outlier, while that for Keiji region includes the outlier. 12



R&D output index of product-developing SMEs in Kelji region
(Number of new products for the 3 most recent years )

Product-developing SMEs develop many new products.

New products per firm (for 3 years)
(Machinery and metal related manufacturing)

Keiji region Kyoto pref Kyoto city Shiga pref

[0 Product—developing SMEs [0 Non—product—developing SMEs

(Note) The figures for new products are those launched for the 3 most recent years, including model
changes but excluding specific products for one-off orders. 13



R&D output index of product-developing SMEs in Keiji region
(Number of new processing technologies for the 3 most recent years)

Product-developing SMEs put many new processing technologies in practical use.

New processing technologies put in practical use per firm
(for 3 years)
(Machinery and metal related manufacturing)

2.0

1.5 (] |

1.0 ¥ |

0.5 ¢

0.0 <= —1— . .
Keiji region Kyoto pref Kyoto city Shiga pref

[0 Product—developing SMEs [0 Non—product—developing SMEs

(Note) The figures for new processing technologies are those put in practical use in the 3
most recent years. 14




Ratio of product-developing SMEs in Keiji region
engaged in university-industry linkages

Ratio of product-developing SMEs engaged in university-industry linkages is higher than non-product-
developing SMEs and increased rapidly in the last 5 years.

Ratio of firms engaged in university-industry linkages
(Machinery and metal related manufacturing)
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O Product-developing SMEs O Non-product-developing SMEs

(Note) Universities as linkage partners include national research institutions.
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Problems for product-developing SMEs which were made clear
through interviews and symposium

Existence of product-developing SMEs as promoters of innovation

— The results of the questionnaire survey on firms in Keiji region confirmed the existence of many
product-developing SMEs (respondent firms:184. the firms which gave permission to make
public their names:103)

Collection of information on development needs and through linkages with large firms
— Development needs of new products very often occur in relation with large customer firms.

— There are firms which plans to move into new fields of markets different from their present
markets by applying their core technologies for new purposes.

Needs and problems for university-industry linkages

— The product-developing SMEs encounter new technological challenges when they plan to move
into new fields of markets. They have strong needs for collaboration with universities or public
research institutions.

— There are not many firms which succeeds in search for collaboration partners by themselves
(these are model cases).

— Even a very competent firm feels difficulty for finding a collaboration partner. It is required to build
up effective search environment to look for collaboration partners.

— Using the liaison offices of universities and public support institutions brings a first step.
Problems for securing human resources

— Some firms succeeds in securing human resources by establishing their notability and by giving
good motivation to young people.

— However, in general, it is difficult for many firms to hire human resources because they are SMEs
even in the cases they have advanced technologies and good business achievements. This is
especially true for recruiting new graduates.

— The shortage of specialized people graduated universities of science and technology in the firms
is also a serious obstacle for university-industry linkages.
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Problems for product-developing SMEs in Keiji region to collaborate with universities
(1) Problems in relations with collaboration partners

( multiple answer )

Firms with collaboration
All respondents experiences

Number of firms as a denominator including 184 62
non-answered firms to this particular question
No suitable collaboration partners 12.09% 1.6%
Difficulty in searching collaboration partners 22 .800 25.800
Difficulty in evaluating real technological 0 0
contents of the candidate partners 10.9% 21.0%
Difficulty in applying researches of the 0 0
candidate partners to actual businesses 13.0% 22.6%
Anxiety about negotiations for allocation of 0 0
outcomes of the collaboration 3.3% 8.1%
A risk of leaks of technologies and information 6.5% 11.3%
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Problems for product-developing SMEs in Keiji region to collaborate with universities
(2) Shortage of business resources of the firm to promote the collaboration project

(multiple answer )

All respondents

Firms with collaboration

experiences
Number of firms as a denominator including 184 62
non-answered firms to this particular question
Shortage of human resources 27.1% 33.9%
Shortage of financial resources 24.5% 33.9%
Difficulty in finding markets 10.3% 21.0%
Difficulty in manufacturing prototypes 22.2% 6.5%
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Problems for product-developing SMEs in Keiji region to collaborate with large firms
(1) Problems in relations with collaboration partners

( multiple answer )

All respondents

Firms with collaboration
experiences

Number of firms as a denominator including

non-answered firms to this particular question 184 70
No suitable collaboration partners 9.8% 4.3%
Difficulty in searching collaboration partners 13.0% 10.0%
ety et el s 7.1% 11.4%
candidate partners o actual businesses 2.7% 2.9%
outcomes of the collaboration ! 9.8% 18.6%
A risk of leaks of technologies and information 15.8% 21.4%
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Problems for product-developing SMEs in Keiji region to collaborate with large firms
(2) Shortage of business resources of the firm to promote the collaboration project

( multiple answer )

Firms with collaboration
All respondents experiences

Number of firms as a denominator including 184 70
non-answered firms to this particular question
Shortage of human resources 21.7% 35. 7%
Shortage of financial resources 13.6% 17.1%
Difficulty in finding markets 6.5% 10.0%
Difficulty in manufacturing prototypes 2.29%0 5.7%
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Sufficiency level of human resources in SMEs in Kelji region

Partly
Respondent | o cion | Barely | sufficient, |, o ctieq | Absolutely
firms sufficient partly insufficient
insufficient
Keiji region

SMEs total 358 10 78 80 158 32
100.0 2.8 21.8 22.3 44 1 8.9

Product-
developing 182 2 41 41 82 16
100.0 1.1 22.5 22.5 451 8.8

Non—

product—
developing 176 8 37 39 76 16
100.0 4.5 21.0 22.2 43.2 9.1

(Note) Upper: Number of firms Lower: Percentage share in respective regions and SME types




Types of human resources whom SMEs in Kelji region require

Persentage share in respondent firms
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Questionnaire result by Regional Innovation Study Group: Problems in securing human resources

Problems recognized with regard to securing human resources (n=1,056)

<firm>

Shortage of engineers for R&D

Shortage of mrktng&sales specialists

Shortage of all employees

0 10
|
|
|
Shortage of IP specialists E“:l
Problems of management
1
1
u
]

Shortage of legal specialists

Shortage of financial specialists
No problems
Others

No answers

O Over 60% of firms feel problems in 1) shortage of engineers for R&D such as product development
and 2) shortage of skilled persons in marketing and sales promotion.

O Firms satisfied with human resources are only about 5% and most of firms have any problems in
securing human resources.

(Source) Secretariat for Regional Innovation Study Group “Consciousness survey on
new business creation, upgrading of technologies and promotion of innovation in regions”23
April 18™, 2008



Questionnaire result by Regional Innovation Study Group: Intention to accept internship

< firm >
Intention to accept doctoral fellows as long—term interns (n=1,056)
0 10 20 30 40 ()
| | |

No intention to accept |

Intend to accept as a tryal

Intend to accept if he has a
communication skill

Eager to accept
Depends on conditions
Others

No answers |

(Source) Secretariat for Regional Innovation Study Group “Consciousness survey on
new business creation, upgrading of technologies and promotion of innovation in regions”
April 18™, 2008
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Employment situation of postdoctoral fellows

Total number of postdoctoral fellows:15,496 (FY2005)

— NISTEP and Knowledge Infrastructure Policy Division, MEXT
(2007),”Survey on Postdoctoral Fellows and Research Assistants
(FY2006)”

— c.f. 10,000 postdoctoral fellows support plan (The First Science and
Technology Basic Plan)

Large corporations are not positive to employ doctoral fellows, according
to the report of Japanese Business Federation.

— 73% of new graduates hired for engineering works are masters and
doctors account only 3%. The corporations which wants to increase
hiring doctors are only about 10%. Most of corporations don't have
preferential plan to hire doctors (Japanese Business Federation
(Feb 2007)"Summary results of questionnaire survey on doctoral
graduate people in corporations™).

On the contrary, arguments which positively evaluate “social capability”
of doctoral fellows appear recently.

— Hamanaka, Junko (2008) "Conditions to promote employment of doctors”,
Journal of Industry-Academic-Government Collaboration, January, 2008 ,5



Postdoctoral fellows by funding sources (FY2005)

(persons)

Funding source

Total

National universities

Competitive funds and other outside funds

7,317 | (47.2%)

3,834 | (53.3%)

Competitive funds

4,752 | (30.7%)

2,423 | (33.7%)

21Century COE Program

1,511 | (9.8%)

1,232 | (17.1%)

Grants-in-Aid for Scientific Research

1,163 | (7.5%)

829 | (11.5%)

CREST

1,294 | (8.4%)

20 | (0.3%)

Special coordination funds for
promoting science and technology

404 | (2.6%)

194 | (2.7%)

Other competitive research funds

380 | (2.5%)

148 | (2.1%)

Scholarship donation by private firms

394 ! (2.5%)

364 ! (5.1%)

Other outside funds

2,171 ! (14.0%)

1,047 ! (14.5%)

Fellowship / government-financed foreign student

2,766 | (17.8%)

1,779 | (24.7%)

Operational-expenses subsidy and other funds

4,663 | (30.1%)

1,098 | (15.3%)

No employment relationship

750 | (4.8%)

485 | (6.7%)

Total

15,496 | (100.0%)

7,196 | (100.0%)

(Source) NISTEP and Knowledge Infrastructure Policy Division, MEXT (2007), "Survey on ,
Postdoctoral Fellows and Research Assistants (FY2006)”




Regional Innovation Study Report

Promotion of medium-to-long term dispatch of young researchers such as

postdoctoral fellows to firms

It would be most beneficial to upgrade basic technologies of SMEs, if we
could make use of young university researchers including postdoctoral
fellows as researchers and engineers in SMEs. Short term internship
programs from universities to firms are already existing, but now demand
by firms for young university fellows especially those specialized in
science and technology who can work over mid or long term appears.
While product-developing SMEs and venture businesses have themes for
new business creation or upgrading existing technologies, most of them
are suffering from a shortage of researchers and engineers to engage in
technological development. Therefore, dispatching young university
researchers such as doctoral students and postdoctoral fellows to
regional firms for mid or long term period would make a better match of
firms’ needs and technology seeds in universities and promote business
creation through university-industry linkages. More specifically, we should
start a matching system between young university researchers and
regional firms especially product-developing SMEs and venture
businesses as a trial program in the Industry Cluster Plan, so that we can
identify, investigate and solve concrete problems and construct an
effective matching and dispatching system.

27
(Source) Regional Innovation Study Group, “Regional Innovation Study Report”, June, 2008



Economic and social values of dispatching young university
researcher including postdoctoral fellows to innovative SMEs

To accelerate innovations by the innovative SMEs

To make university-industry linkages most effective
through the transfer of knowledge embodied in the young
university researchers

To settle scientific and technological human resources in
the regions

To rectify the present distribution of highly educated
people biased to large corporations

Significance for the cluster policies

— To further stimulate activity of the industrial cluster
projects

— Possible to effectively apply the results of knowledge
cluster projects to industrial cluster projects through
dispatching researchers who had worked in the

knowledge cluster projects
28



Image of system to dispatch university young researchers such as
postdoctoral fellows

Outline

— In order to conduct joint research with product-developing SMEs and other regional firms,
post-doctoral fellows and graduate students are dispatched in a definite period from
universities to those firms.

Matching system
— Many regional firms including product-developing SMEs should participate.

» Industrial cluster promoting organizations have advantage to collect needs information
from strong SMEs in each region.

. Thle Ii%t of product-developing SMEs which was made by Kodama et al. (2007) can be
utilized.

— Major universities in each region should participate.

— An overall regional coordination system in each region such as covered by each industrial
cluster project etc. should be built.

— Dispatched persons have obligation to keep confidentiality of information.
Dispatch period

— Postdoctoral fellows: One year to be renewed each year

— Postgraduate students (doctoral course) : 3-6 months
Sharing expenses

— Participating firms: Salary for the dispatched persons and a part of operating cost of matching
and dispatching system

— Government:A part of operating cost of matching and dispatching system management.
Careful preparation is required

— The purpose of the dispatching system must be well-known to the both sides of firms and
young university researchers.

— Both needs of firms to accept and universities to dispatch the young university researchers
should be searched.

— A concrete system should be designed taking into account of the relationship with labor

regulations. 29



