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highlights

• We examine effects of support programs of 
Industrial Cluster Project (ICP) in Japan. 

• We distinguish between direct R&D support and 
indirect networking support programs. 

• Cluster firms exploiting support programs expand 
network after participating in ICP. 

• Indirect support programs have more extensive 
impact on output than direct support. 

• We suggest effectiveness of 「soft」 policy 
intervention by innovation intermediary.
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1.Introduction

• Agglomeration theories :This concept relates to the idea of 

economies of scale and network effects. As more firms in related 

fields of business cluster together, their costs of production may 

decline significantly (firms have competing multiple suppliers; 

greater specialization and division of labor result).

• Two questions:

1. If the project participants who exploit various support programs 

are more successful in network formation within the cluster 

than others?

2. Which kind of support program contributes to improving firm 

performance?

• Define Industrial Cluster Project (ICP) 

• Direct: heavy (hard) government intervention as direct R&D support, 

such as the support for R&D consortia, other R&D subsidies, and 

incubation services

• Indirect: networking/coordination supports are characterized by light 

(soft) government intervention. 
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2.1 Theoretical literature

• The gap between private and public returns to R&D because of

knowledge spillovers leads to incomplete appropriability of

the R&D results, which gives rise to market failure

• R&D involves three types of uncertainties with regard to

technological success, commercial success, and competitor

behavior

(1) R&D support generates learning effects that enhance the

ability of firms to obtain the latest scientific and technological

knowledge (absorptive capacity).

(2) Public funds enable the use of experimental and research

facilities and allow private firms to start projects with low

additional costs (cost sharing).

(3) Commissioned R&D from the public sector signals future

demand for technologies, goods, and services diverted to the

private sector (pump-priming effect)
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2.2. Empirical literature

• The effectiveness of public R&D support from the viewpoint of

the innovation output and subsequent market performance of

subsidized firms.

• The public support to NTB is helpful, only if public subsidies

are targeted to firms that really need themFs, such as small

and/or young ones

(1) Using micro data from original survey, we can precisely

estimate the effect of each support program controlling for

firm heterogeneity, endogeneity problem, and selection bias.

(2) We explicitly compare the effects of direct and indirect

support programs of cluster policies and discuss the relative

efficiency of contrasting policy approaches.
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3.1. Characteristic of the ICP

• Defines an industrial cluster is not as a mere agglomeration of
companies etc. without interactions, but as an innovative
business environment where new firms sharing business resources
with each other are created one after another through horizontal
networks such as industry-academia-government collaboration
and inter-firm collaboration, and the resulting state in which
industries with comparative advantage play a central role in
promoting industrial agglomeration.

• ICP supports autonomous development of existing regional
industries without direct intervention in the clustering process.

• The ICP, METI mainly supports network formation among the
participants of existing clusters and offers them information on
and contacts with the business and academic community as well
as funding opportunities.

• The clusters utilize existing regional resources, clusters steadily
transform themselves according to their environment,

• The local firms typically regard outside collaborative partners as
more important than their neighbors, even in highly advanced
clusters, such as Silicon Valley.
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3.2. Support programs of the ICP

• METI created regional 

networks between 6100 firms 

and 250 universities by 2005.

• R&D support is one of the 

most important ICP support 

measures.

• R&D consortia and the other 

R&D subsidies are the two 

major types of R&D support. 

• 60% of 1130 R&D consortia 

formed by 2004 involve the 

participants of the ICP
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4.1. Questionnaire data

• we matched the list of cluster participants

(approximately 5000) on the websites, which cover

13 regional projects, with another company

database to arrive at a definitive list of these 2668

firms.

• We classified them into the following ten groups:
(1) provision of information and database via websites, (2)

research meetings, (3) business matching events, (4)

matching events with financial institutions, (5) technological

consultation and advice, (6) management consultation and

advice, (7) financial consultation and advice, (8) promotion

of R&D consortia, (9) R&D subsidy, and (10) incubation

services. Then, we gathered information on the support

measures
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4.2. Sample characteristics

• Users may be able to grow

faster thanks to support

programs under the ICP.

Another interpretation is that

users may be representative

firms in the local area and

thus become core participants

in the ICP.

• Users are more actively

engaged in academic societies

(significant at the 1% level)

and trade associations

(significant at the 5% level).

68%(322) 37%(189)
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4.3. Support programs and the ICP performance

4.3.1. Support programs

• We classified ten support measures into four major types: (1)

provision of information on websites, (2) organizing of meetings and

events, (3) service of coordinators and advisors, and (4) R&D support

113
219
169

96
148
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5.1. Estimation strategy

• We should be aware of the difference between the observed values

of the supported (treated) firms and the unobservable counterfactual

situation, and carefully estimate the average values of performance

that the treated firms would have shown if they had not been treated.

1. to examine the determinants of the exploitation of ICP support

programs by binary probit regression and calculate the probability of

each cluster participant in our sample to use them (propensity score)

2. based on the propensity score, we conduct the difference-in-

differences (DID) estimation to compare the extent of engaging in

industry-university-government collaboration (IUGC) by the ICP

participants before and after participating in the ICP and between

users and non-users of support programs (the methodology is

explained later in more detail).

3. Heckman’s two-step procedure and the negative binomial model.

We employ these estimation models according to the characteristics

and distribution of the dependent variables that are measured in

different ways.
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5.2. Network formation: DID estimation and probit
regressions

• We regard users as the treatment group and non-users as the control

group and compare users with non-users in terms of network

formation.

• Where i stands for the firm, and t for the two periods (before and

after participating in the ICP). The outcome variable Y is the extent

of engaging in the IUGC before and after the ICP (5-point Likert scale:

1 = none to 5 = very high).

• The probability of cluster participants using support programs as a

function of variables X. Our independent variables principally consist

of four groups of variables: firm capability, network of top managers,

the extent of IUGC before participating in the ICP, and the

importance of motivations to participate in the ICP.
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5.2. Network formation: DID estimation and probit
regressions

1. firm capability is captured by firm age (age),We expect that

relatively large and R&D-intensive firms are actively engaged in the

ICP for their higher absorptive capacity and because such firms tend

to be invited to the ICP as representative participants.

2. They represent top managers’ network and information activity. we

expect that the firms which have direct connections with academic

societies via their top managers are more likely to exploit the ICP

support programs.

3. We expect that the participants who have been actively engaged in

the IUGC even before participating in the ICP are more likely to use

support programs.

4. We expect that highly motivated participants are more likely to use

public supports. Especially, motivation for network formation should

be emphasized in the ICP.

5. we also control for firms’ technological fields and top managers’

educational backgrounds.
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5.3. The effect of support programs on firm performance: 
Heckman’s two-step procedure and the negative binomial model

• where (Xˇ) is the inverse Mill’s ratio constructed from 
the first step estimates, which controls for the selection 
problem. The dependent variables are the subjective 
measures of evaluation of the improvement in sales, 
profits, technology, and reputation (out sale, out profit, 
out tec, and out repu, respectively).

• le d web is a dummy variable that takes on the value 
“one” if a cluster participant utilizes websites of the 
cluster project and “zero” otherwise. Similarly, d event 
is a dummy variable on event participation, d cord on 
coordinator services, and d rd on R&D support. 
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5.3. The effect of support programs on firm performance: 
Heckman’s two-step procedure and the negative binomial model

(IUGC)
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6. Estimation results

6.1. Characteristics of firms to use support programs

• larger firms are more 

likely to use public 

supports

• the firms that have 

applied for patents 

before participating in 

the ICP are more likely 

to use support 

programs.

• The primary purpose of 

the ICP is to build up a 

collaborative network 

between industry and 

university
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6. Estimation results

• 6.2. Performance on network formation

The results strongly support the statement that users (as opposed to 

non-users) significantly enhance the degree of IUGC after participating 

in the ICP. In particular, our estimation results suggest that users are 

more likely to construct collaborative networks with universities than 

non-users are. 
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6.3. The effect of support programs: subjective evaluation

we find that the coefficients 

of inverseMill’s ratio(Xˇ) are 

strongly significant in all 

models, which indicates that 

significant selection bias is 

controlled for.

This suggests that event 

participation and coordinator 

service increase sales. In 

particular, business matching 

and consultation services 

significantly contribute to 

sales growth.

Direct R&D support through 

R&D consortia and R&D 

subsidies improve the 

technological capability of 

cluster participants
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all support programs lead to an 

improved reputation for cluster 

participants. In particular, event 

participation is the most effective 

tool to obtain recognition.

business matching has a 

significant effect on the 

improvement of sales, profits, 

and reputation.
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We find that the exploitation of indirect 

networking/coordination support 

programs is positively related with the

the number of financial deals is also affected by the 

utilization of indirect public supports. The participation 

in the events for matching with financial institutions 

and consultation with management advisers has positive 

effects on the success of financial deals

most of the indirect 

networking/coordination support 

and direct R&D support measures 

significantly increase the number of 

sales transactions and new products 

and processes.

that the former have greater influence 

on commercial success and innovation 

activity, despite a much smaller budget 

than the latter (2 billion compared to 

55 billion yen from 2001 to 2004).
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7. Conclusions

• It distinguishes among various support programs and explores 
different effects of different support programs. Moreover, using micro 
data from original survey

• Indirect support programs have an extensive and strong impact on 
discrete outcomes, especially on innovation outcomes, whereas 
direct R&D support has a rather weak effect. 

• Indirect networking/coordination support contributes to building up 
new collaborative networks within clusters.

• Indirect support is significantly higher than that of direct R&D 
support

• Indirect support programs can be effective as policy measures to 
overcome these knowledge-specific failures.

• 63% of the cluster participants have utilized any support programs

• In meetings and events and using coordination and advisory services 
enhance firm performance such as network/alliance formation, 
financial and sales transactions, and innovation activity, while R&D 
subsidy leads to increase of sales transactions and innovation activity.



P 24

8.Limiation

1. We do not control for the quality of outcomes, 
and therefore cannot conduct an accurate cost-
benefit analysis

2. The time frame of the evaluation may be too 
short. By evaluating the effects of support 
programs within a few years in the middle of the 
ICP, we may underestimate their effects

3. We used firm level data for the analyses, and this 
is our contribution to the literature. However, by 
using individual data on personal relationships 
especially with university researchers, we might 
be able to enrich and deepen our analysis
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9.Supplement information

Schøtt, T., & Jensen, K. W. (2016). Firms’ innovation benefiting 

from networking and institutional support: A global analysis of 

national and firm effects. Research Policy, 45(6), 1233-1246.

• Innovation of a firm is embedded in the network around the 

firm, and firm networking is embedded in institutions in 

society.

• Global generalizability from sample of 18,880 firms in 68 

countries; measuring networking and innovation, and also 

support.

• Firm networking is seen to benefit process innovation and 

especially product innovation.

• Institutional support for networking appears to hard promote 

quantity of networking.

• Institutional support moderates quality of networking, by 

enhancing the benefits for process and product innovation.
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9.Supplement information

Acs, Z. J., Anselin, L., & Varga, A. (2002). Patents and innovation counts as 

measures of regional production of new knowledge. Research policy, 31(7), 1069-

1085.

• The empirical evidence suggests that patents provide a fairly reliable measure 

of innovative activity. With respect to regression fit, sensitivity of estimated 

parameters to changes in the variable structure or the type of spatial 

dependence the two measures provide very similar results in the KPF context. 

Also, the signs and significances of those variables representing knowledge 

sources in the MSA follow similar patterns for both of the measures. However, 

when patents are applied to measure innovation in the regression context 

some caution is suggested while interpreting the results: for all the local 

knowledge-related variables the KPF with patents over-emphasizes the effects 

of localized interactions. Also, the influence of local university research 

spillovers is under-represented as compared to the effects of R&D spillovers. 

In sum, we have found in this paper that the measure of patented inventions 

provides a fairly good, although not perfect, representation of innovative 

activity. This supports the use of patent counts in studies examining 

technological change.


