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Abstract This chapter examines innovation activities and innovative networks in
the strategic industries of three metropolitan cities of Korea, and draws policy
implications for reinforcing clustering and networking. It provides the results of a
survey of 180 businesses in Busan, Gwangju, and Daejeon.

1 Introduction

Innovation and knowledge creation are recognized as the engine for national and
regional growth and development in the twenty first century. However, with the
progress of globalization and industrial restructuring, many regions in industrial-
ized countries have been faced with challenges over the past several years. These
challenges have been comparatively tough in large cities of the countries which
have been successfully industrialized. In recent years, these regions have been
experiencing various kinds of structural readjustment, there is an urgent need to
restructure the industries, and develop high value added new products, and new
processes in these regions.

Innovation has a crucial influence on regional growth as well as the growth of
enterprises. Accordingly, not only enterprises but also regional and central gov-
ernments have interest in factors that influence innovation. In creating innovation,
the innovative behavior of enterprises and institutional framework of regions are
important. This is because the innovative results of enterprises depend on the
innovative corporate behavior, or R&D activities, and innovative environment of the
region that supports them. In regions where the regional innovative system functions
in a systematic way, the innovation between enterprises and knowledge suppliers
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can be created interactively, which is supported by policy decision-making agencies,
technology transfer organizations, consulting service providers, brokers, etc.

Regional metropolitan cities of the country such as Busan, Gwangju, and
Daejeon lack R&D activities of the enterprises and entrepreneurship since they
developed through the mass production and export-oriented industrialization at the
early stages of industrialization. Besides, since the proportion of branch plants is
high in these cities, they are not regarded as highly innovative as in the innovative
clusters in advanced countries. Despite that, they are trying to get over the regional
crisis that is unfavorable to innovation, and strengthen innovation through the new
types of strategic industries of the region.

The purpose of this chapter is to examine innovation activities and innovative
networks in the strategic industries of three metropolitan cities of Korea, and to
draw policy implications for reinforcing clustering and networking. To this end,
the chapter provides the results of a survey of 180 businesses in Busan, Gwangju,
and Daejeon. The structure of this chapter is as follows: The next section gives the
concept of innovation and cluster in brief. The third section briefly explains the
background of these regions and the methodology adopted for the study, and
analyzes the survey results. The last section summarizes the key findings of the
study and suggests policy implications for the future development of the strategic
industries of the three metropolitan cities.

2 Innovation and Clusters

Innovation can be defined in various ways. Schumpeter provides five definitions of
innovation as follows: (1) introduction of new products or qualitative change in
existing products, (2) process innovation new to the industry, (3) opening of a new
market, (4) development of new sources of supply for raw materials or other
inputs, and (5) change in industrial organization.

Since the days of Schumpeter, innovation has move to the heart of economic
policy-making. The European Commissions Directorate XIII, which is responsible
for science and technology of Europe, defines innovation as follows: The com-
mercially successful exploration of new technologies, ideas, or methods through
the introduction of new products or processes, or through the improvement of
existing ones.

Oslo Manual of the Organization for Economic Cooperation and Development
(OECD 1992, 1997) provides a precise definition of technological product and
process innovation which is useful for a standardized survey (Holbrook et al.
2000). The OECD definition of innovation classifies the concept of ‘new’ into
three levels: new to the world, new to a nation, and new to the enterprise.

Many theoretical approaches have been suggested to explain the sources,
characteristics and determinants of innovation. For example, behavioral theorists
have highlighted the important influence and effect of uncertainty on decision-
making of a firm. Structural theorists suggest that the structure of an entire
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industrial system has a key role in influencing the innovative behavior of the firm
(Westhead and Batstone 1998). The institutional approach examines the rela-
tionships between national institutions of finance, education, law, science and
technology, corporate activities and government policies, and their influence on
the propensity for innovation (Nelson 1993). The relational approach analyzes the
nature of business and social relationships in nations, manifested, for example, in
the way user-supplier links encourage shared learning (Lundvall 1992).

Innovation is not an activity of a single firm; it increasingly requires an active
search involving several firms to tap new sources of knowledge and technology,
and apply these to products and production process (Guinet 1999). In other words,
innovation is a result of an interactive learning process that involves often several
actors from inside and outside the companies (EC DG XIII and XIV 1996; Simmie
2001). The current focus on knowledge has combined with the interactive theory
of innovation-led to the analysis of specific factors which determine successful
innovations or which influence the absorption of knowledge created outside the
firm (Schibany and Schartinger 2001).

The “cluster concept” is one of these factors studied by the OECD focus group.
According to the OECD report (1999), clusters are networks of interdependent
firms, knowledge-producing institutions (universities, research institutes, tech-
nology-providing firms, etc.), bridging institutions (e.g., providers of technical or
consultancy services), and customers, linked to a production chain which creates
added value. The main idea of a cluster is that it is considered to be better equipped
to succeed in the market place than an isolated company. The ‘agglomeration
externalities and positive feedback,” or that enterprises within industrial clusters
have advantage in terms of growth speed or innovation over those that are iso-
latedly located, have been verified (Swann et al. 1998).

The enterprises within clusters are located within close proximity to each other;
for this, the search cost of customers and relevant enterprises can be reduced.
Further, face-to-face contacts appear to be very important as sources of techno-
logical information and in the exchange of tacit knowledge. Spatial proximity
greatly enhances the possibility of such contacts. Geographical proximity is typical
of clusters-although it is not absolutely necessary (Rouvinen and Ylae-Anttila
1997). Because the cooperation between actors enhances mutual trust, this
industrial agglomeration of producers, customers, and competitors promotes effi-
ciency and increases specialization.

Learning through networking and by interacting is seen as the crucial force
pulling firms into clusters, and the essential ingredient for the ongoing success of
an innovative cluster (Breschi and Malerba 2001). The ways enterprises learn in
clusters are by embracing user-producer relationships, formal and informal col-
laborations, inter-firm mobility of skilled workers, and the spin-off of new firms
from existing firms, universities, and public research centers (Breschi and Malerba
2001). In particular, universities and research institutes, as producers of new
knowledge, may play a crucial role.

According to Asheim and Cooke (1999), there are two types of innovation
networks; one is the endogenous innovative network, which is based upon a
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preexisting regionally or locally delineated cluster of small and medium-sized
enterprises. They have a lengthy tradition of interacting and learning from one
another, successfully competing on the basis of, as needed, cooperative innovation
practices. Examples of such endogenous innovative networks are to be found in
southern Germany (e.g., Baden Wuerttemberg) and the Third Italy (e.g., Tuscany
or Emilia-Romagna).

The other is the exogenous innovative network, which takes the form of
technopoles or science parks. They tend to emerge under two kinds of circum-
stances: (a) when large firms fragment their production structure and relocate R&D
activities to functionally specialized zones where synergies are expected to arise
from collocation (as in Sophia Antipolis or Lille in France), or (b) by planned
innovative milieu established to promote collaboration between universities and
SME:s (as in science parks in the UK and USA).

Industrial clusters are often localized, giving rise to networks and specific
innovation patterns in regions. Regions differ in their preconditions for innovation
such as qualification of the labor force, universities, research institutions, tech-
nology-based firms, knowledge externalities, and spillovers. Cooperation in clus-
ters has increasingly become a requirement for success. Without cooperation, firms
almost never innovate in isolation (Roelandt and den Hertog 1999). Moreover,
cooperation offers a direct way to improve economic performance and reduce costs
(Guinet 1999). Many of these embedded factors in regions are immobile, giving
some regions advantages over others.

In many countries, clusters of innovative firms are driving growth and
employment (Guinet 1999). They are more concentrated in some cities rather than
others (Simmie 2001). That is why innovation is dependent on high quality pro-
fessional and technical labors. High quality labors are one of the stickiest local
factors of production. The primary cities in each regional economy therefore tend
also to be the major national concentrations of such labor. Scale advantages in
large cities, urbanization, and localization economies are seen as the main reasons
for the clustering of innovative activities in metropolitan regions.

3 A Descriptive Analysis of the Survey Results
3.1 Background and Methodologies

3.1.1 Background

This chapter is focused on the innovation activities and clustering of the
mechanical parts and materials industry of Busan, Information and Communica-
tion Technology (ICT) industry in Daejeon and photonics industry of Gwangju.
The industrial clusters of Korea can be found in the regions which have the
national or regional industrial complexes. Currently, there are 585 industrial
complexes with 30 national complexes, 213 regional complexes, and 342 rural
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complexes (Kim et al. 2006). In particular, most of the metropolitan cities of Korea
have one or more national or regional industrial complexes. The case study regions
of this paper, Busan, Daejeon, and Gwangju also have national and regional
industrial complexes within them.

In the Busan region, which has a strong agglomeration of footwear, apparel, and
mechanical parts and materials industries, for example, the mechanical parts and
materials industry is one of the main industries of the local industrial complexes.
While the enterprises in the industry are located within the industrial complexes of
the city, many of them are concentrated in Sasang-gu and Saha-gu. While Daejeon
has the National Science and Technology Complex for Research Institutions,
Gwangju has the National High-tech Industrial Complex for Photonics-related
industry. The ICT enterprises of Daejeon are mostly clustered in Yuseung-gu and
Daeduck-gu. The photonics enterprises of Gwangju are mostly located in Buk-gu
and Gwangsan-gu. The case studies of the paper, the mechanical parts and
materials industry of Busan, photonics industry of Gwangju, and ICT industry of
Daejeon have been selected from the strategic industries that have formed clusters
centering around the principal industrial complexes of each of the three cities.

Busan, which is located at the hub of the marine transportation of Korea, has the
population of some 3.67 million, which accounts for 7.4 % of the entire population
of the nation. The mechanical parts and materials industry includes part of the new
materials, mechatronics, shipbuilding, mechanical equipment, and steel and iron
industry. In Busan, there are more than one thousand enterprises in these indus-
tries, with some 25 thousand workers employed in the companies. The sales per
worker of the companies surveyed are some ¥ 490 million, which is compara-
tively high; however, the exports per worker are only ¥ 30 million, revealing that
they are simply a domestic consumer-oriented industry. The mechanical parts and
materials industry of Busan lacks key leading enterprises, which results from the
nature of the industry, and is composed mostly of small and medium-sized
enterprises. In addition, supporting institutions such as public research institutions
or agencies for technical support, which may lead the technical innovation, are
insufficient considering the scale of the cluster.

Daejeon city, located in the central part of the nation, is the fifth largest city in
the country among Korea’s top seven large cities including Seoul, Busan, Incheon,
Daegu, Gwangju, and Ulsan. The population is some 1.45 million, and accounts
for 3.1 % of the nation’s population. Daejeon is the transportation hub of the
country, connecting the whole country from east to west, and from north to south,
and easily accessible from anywhere of the country. The Daejeon city is the center
of knowledge and information, and situated at the second administrative capital of
the country. Besides, Daejeon is home to the Daedeok Valley, the cradle of the
high-tech industry of the country, where the Daedeok Science Town—the coun-
try’s R&D park, is located. This is where the country’s leading science and
technology think-tank and research institutes are situated with top class human
resources concentrated in it—16,000 personnel here hold master’s or doctorate
degrees with 43 % doctorate degree holders. They work for the government or
private enterprises as researcher or higher education researchers, or work for
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venture businesses or supporting institutions. The ICT industry of Daejeon
involves the information and telecommunications components, equipment, soft-
ware and contents, and services. As of 2004, some 12,000 workers are employed in
some 580 enterprises. The sales per worker of the companies surveyed are not
high, or ¥ 350 million," with the exports per worker amounting to only 30 mil-
lion, and they have a profit model that is domestic consumer-oriented.

Gwangju, in the southwest part of the country, is one of the seven major cities
of the country coming in sixth in size. It has some 1.41 million populations, taking
3 % of the whole population. The National High-tech Industrial Complex of
Gwangju is characterized as a cluster of small firms which have been relocated
recently from other parts of the nation, the Seoul Metropolitan Area (SMA), in
particular, and spun-off firms, R&D institutes and universities such as Advanced
Photonics Research Institute, Gwangju Institute of Science and Technology, pri-
vate enterprises such as LG Innotech, etc. Since the duration of the clustering is
shorter than that of Busan or Daejeon, as of 2004, some 5,000 workers are
employed in some 230 enterprises. The sales per worker of the companies sur-
veyed are not high, or ¥ 340 million; however, the exports per worker are ¥
160 million. This makes the city the most export-oriented of the three case study
clusters. The Busan and Gwangju regions do not have enough number of public
research institutes that can support the R&D activities of the enterprises compared
to the research institute-clustered Daejeon.

3.1.2 Methodology

The surveys on the companies were conducted between July and August of 2005.
The total number of the surveyed companies is 180 from Busan, Daejeon, and
Gwangju, and the surveys provided the base for the following analysis. For the
purpose of the innovation survey in three regional strategic industries, innovative
firms are defined as those which have introduced a technologically new product or
process during the previous 3 years. The survey covers not only the production
network but also innovation characteristics and network. However, this paper
restricts the scope of the current analysis to the innovation characteristics and
network in the three regions’ strategic industries (Fig. 1).

3.1.3 Company Attributes

Table 1 shows the characteristics of the companies surveyed. Overall, 42 % of the
samples were established before the 1997 financial crisis, with 37 % between 1998
and 2000, and 21 % after 2001. Among the companies surveyed in Busan, those
that were established before the financial crisis took the most part while in

! KRW for USD exchange rate in March 2013 (approx. ¥ 1,000: $0.88).
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Fig. 1 Major strategic industries in three large cities. source (Kwon et al. 2005)

Table 1 Characteristics of the sample (percentages)

Characteristics Busan Gwangju Daejeon Total sample
(a) Year firms started (N = 60) (N =29) (N = 56) (N = 145)
Before foreign currency crisis 43(71.7) 3(10.3) 15(25.0) 61(42.1)
1998—2000 5(8.3) 13(44.8) 35(58.3) 53(36.5)
After 2001 12(20.0) 13(44.8) 6(10.0) 31(21.4)

(b) Size of firms (N = 60) (N =57) (N =59) (N =176)
Micro < 20 employees 9(15.0) 39(68.4) 30(50.8) 78(44.3)
Small 21—-100 38(63.4) 16(28.0) 27(45.8) 81(46.0)
Medium 101-300 8(13.3) 1(1.8) 2(3.4) 11(6.3)
Large > 300 employees 5(8.3) 1(1.8) 0(0.0) 6(3.4)

Source: (Kwon et al. 2005) survey results

Gwangju, companies that were set up after 2001 were surveyed the most. This is
reflected on the size of the companies. In Gwangju and Daejeon, the proportion of
small-sized enterprises is higher than the average while in Busan those of small
and medium-sized, and large enterprises are high.

Despite that, in the mechanical parts and materials industry of Busan, most of the
companies are small and medium-sized with large ones taking only 8 %. These
companies were established before 1997. The oldest company of those surveyed
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was founded in 1960. The majority of the small and medium-sized businesses in the
mechanical parts and materials of Busan have long history, while companies in the
photonics industry of Gwangju and ICT industry of Daejeon are newly founded.

3.2 Innovation Characteristics and Innovation Types

Innovation plays a crucial role in the performance of the enterprise. How inno-
vative are the companies in the surveyed regional strategic industries? In accor-
dance with the survey purpose, the innovative enterprise is defined as that which
has introduced technologically new products or processes over the past 3 years.

In the study on the 180 companies located in the three metropolitan cities in
Korea, the proportion of the innovative enterprises is very high in Gwangju and
Daejeon while in Busan, that of innovative firms is only 40 %. Table 2 shows that
there are significant differences in the proportion of innovative firms by regional
strategic industries.

The innovation types introduced in early 2000s were either product innovations
(88 %) or process innovations (12 %). The proportion of product innovation
turned out to be high in Gwangju and Daejeon while in Busan that of process
innovation appeared high. The mechanical parts and materials industry of Busan is
stressing process innovation with some 40 % of the companies introducing
innovation. In the mechanical parts and materials industry of Busan, process
innovation is considered relatively more important in regions where mature
industries are common. In the ICT industry of Daejeon and photonics industry of
Gwangju, product innovation is more frequent than process innovation while in the
mechanical parts and materials industry of Busan, product innovation is compar-
atively less frequent.

The OECD definition of innovation has three levels in terms of “new”: new to
the world, new to a nation, and new to the firm. “New” is necessary but not
sufficient for innovation. For a product or process to be innovative, it must have a

Table 2 Characteristics of innovations (percentages)

Characteristics Busan Gwangju Daejeon Total sample
Experience of innovation (N = 60) (N = 60) (N = 60) (N = 180)
Yes 25(41.7) 53(88.3) 57(95.0) 135(75.0)
No 35(58.3) 7(11.7) 3(5.0) 45(25.0)
Type of innovation (N =25) (N =53) (N =57) (N =135)
Product 15(60.0) 49(92.4) 55(96.5) 119(88.2)
Process 10(40.0) 4(7.6) 2(3.5) 16(11.8)
Novelty of innovation (N =25) (N =53) (N =57) (N =135)
New to firm 5(20.0) 8(15.1) 8(14.0) 21(15.6)
New to the nation 15(60.0) 29(54.7) 41(71.9) 85(63.0)
New to the world 5(20.0) 16(30.2) 8(14.0) 29(21.5)

Source: (Kwon et al. 2005) survey results
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sense of uniqueness to it. This does not mean every innovation must be a world
first (Holbrook and Hughes 2000).

In the strategic industry of the three metropolitan cities, only 21 % of the new
products were new to the world. At present, in the metropolitan regions, the level
of innovation of these enterprises is low and this can be explained by the fact that
they are at the early stage of strengthening their strategic industry base. In the
Busan mechanical parts and materials industry, 20 % of the enterprises have
developed products that are new to the world over the past 3 years. In the Daejeon
ICT industry, the proportion decreases to 14 and goes up to 30 % in the Gwangju
photonics industry. These innovations are quite interesting since they show the
innovation system that produces innovation and the characteristics and compe-
tence of the enterprises. This also means that even the novelty of innovation can be
differentiated by regional industry.

3.3 Innovation Networks

3.3.1 Source of Innovation

In the process of innovation, enterprises utilize various kinds of information
sources. In most cases, knowledge cannot be obtained from explicit information
alone; therefore, the most efficient means to link diverse activities in the process of
innovation is the direct long-term contact among individuals who have the
capacity to transfer knowledge. In particular, the long-term personal contact such
as cooperative projects or researches is a crucial element for the acquisition and
dissemination of tacit knowledge.

As seen in Table 3, the source of innovation originates mostly from cooperative
projects or researches. A 45.6 % of the corporations in the Daejeon ICT industry,
54.7 % in the Gwangju photonics industry, and 64 % in the Busan mechanical
parts and materials industry consider the experiences from the process of the

Table 3 Sources of innovations in the innovation process

Category Busan Gwangju Daejeon Total

Patent information, technology information, 1(4.0) 10(18.9) 12(21.1) 23(17.0)
paper, Internet, etc.

Experience from cooperative projects or 16(64.0) 29(54.7) 26(45.6) 71(52.6)
researches

Formal consulting 5(20.0)  4(7.5) 10(17.5) 19(14.1)

Formal contacts 3(12.0) 10(18.9) 9(15.8) 22(16.3)

Informal contacts 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Total 25(100.0) 53(100.0) 57(100.0) 135(100.0)

Notes: considering multiple replies. Percentage of the value added after putting weight value
(units: number of firms, %)
Source: (Kwon et al. 2005) survey results
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cooperative projects or researches to be the most important source of innovation.
The result that cooperative projects or researches are the most important source of
innovation is not surprising.

The second most important source of information for the Gwangju photonics
industry and Daejeon ICT industry, when it comes to innovation, is the patent
information, technology information, paper, Internet, and others. A 21.1 % of the
surveyed ICT-related enterprises in Daejeon regarded explicit knowledge to be the
second most important source. The Gwangju photonics-related enterprises cited
explicit knowledge and formal contact as the second most important source. In
Busan, formal consulting was cited as the second most important source for
innovation. As is the case in the experience of innovation, the Busan mechanical
parts and materials industry shows different tendency from the other two industries
in Daejeon and Gwangju regarding the source of innovation. Table 3 also shows
that informal contacts with ex-colleagues and friends seldom play a crucial role.

3.3.2 Innovation Partner

This part deals with the key actors among innovation partners in the strategic
industry cluster in the three regions. Enterprises were asked to indicate if they are
associated with the following categories of innovation partners: suppliers, clients,
supporting agencies, universities, and research institutes. The respondents had to
consider only those partners who actually made a contribution to their innovation
creation. In general, customers are more important than suppliers who often ini-
tiate modifications of products or development of new products (Kaufmann and
Todtling 2000). Sometimes they are even involved in the development process
itself (Kaufmann and To6dtling 2000). Besides buyers and suppliers, knowledge
providers and service providing firms such as universities, research organizations,
and consultants are important innovation partners.

In the strategic industries of the three metropolitan cities, customers are the
most important innovation partners. Though the principal value chain of the
strategic industry of the three cities are the user-supplier relationship, the signif-
icance of universities as innovation partner is very low. In substance, no matter
what type of R&D is carried out, in the innovation projects, the public research
labs are also more important than universities as innovation partner.

In the Daejeon ICT industry, the contact with research institutes is very strong due
to the strong ICT knowledge base such as the ETRI. In the Daejeon region, 28.3 % of
the enterprises performed innovation activities in collaboration with public research
institutes. In the Busan mechanical parts and materials industry, suppliers are as
important, as cooperative partner, as the Gwangju and Daejeon research institutes in
the process of innovation. Research institutes are less favored as innovation partner
by Busan enterprises than those in Gwangju or Daejeon (Table 4).

A possible explanation for this is the difference in the institutional environment
and industrial characteristics. The reason the Busan enterprises less utilize
universities and public research institutes as innovation partner than product-
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Table 4 Innovation partner

Category Busan Gwangju Daejeon Total Sample
Universities 5.0 13.3 8.3 8.9

Research institutes 11.7 20.0 28.3 20.0
Customers 50.0 51.7 45.0 48.9
Suppliers 21.7 0.0 1.7 7.8
Supporting agencies 8.3 11.7 13.3 11.1

Others 34 33 33 33

Total 100.0 100.0 100.0 100.0

Source: (Kwon et al. 2005) survey results (units: %)

innovating companies in other clusters, can be that the research institutes are not
sufficient in the region; that companies here are not capable enough to utilize them;
or that they do not recognize the need to cooperate. The relevance between uni-
versities and public research institutes as key actors in the innovation network is
also determined by the institutionalization of the R&D within the region.

In Daejeon and Gwangju, public policies are dominant which are targeted at the
fostering, subsidizing, or supporting the collaboration between public institutions
and business organizations. Under the circumstances, it is natural to find that
public research institutes are the most frequently used collaboration partners in the
innovation process in the Daejeon ICT industry and Gwangju photonics industry.

3.3.3 Relationship Between Innovation and Cooperation

Enterprises with a high propensity to collaborate with other partners are more
likely to experience innovation. Therefore, it is not surprising to have the result
that R&D cooperation plays a crucial role in creating innovation for businesses.
This corresponds to the study results that, in Busan, companies with experiences in
cooperation successfully created innovation while those with no experiences
hardly did (Tables 5, 6).

In the process of innovation of the Busan mechanical parts and materials
industry, the R&D cooperation between customers and universities are highly
important, in particular. However, with the Daejeon ICT industry and Gwangju
photonics industry, the R&D cooperation occurs in a very natural way, and is not a
sufficient condition for innovation.

3.3.4 Spatial Levels of the R&D Cooperation

What are the relevant spatial levels of the R&D cooperation networks? It can be
classified into five types: Local, regional, SMA, national, and worldwide level. For
the Daejeon ICT firms, while the R&D cooperation with universities or research
institutes is concentrated in the local level, the customers are located in the SMA.
For the Gwangju photonics firms, the R&D cooperation of universities and
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Table 5 Relationship between innovation and cooperation with clients

Category With clients Innovator Non-innovator Chi square P value

Busan Cooperation 14(63.6) 8(36.4) 6.898 0.014%
Non-cooperation 11(28.9) 27(71.1)

Gwangju Cooperation 26(96.3) 1(3.7) 3.021 0.116
Non-cooperation 27(81.8) 6(18.2)

Daejeon Cooperation 41(93.2) 3(6.8) 1.856 0.328
Non-cooperation 13(81.3) 3(18.8)

# significant at the 5 % level (unit: number of firms, %)
Source: (Kwon et al. 2005) survey results

Table 6 Innovation and cooperation with universities

Category With universities Innovator Non-innovator Chi square P-value

Busan Cooperation 10(66.7) 5(33.3) 5.143 0.035%
Non-cooperation 15(33.3) 30(66.7)

Gwangju Cooperation 49(90.7) 5(9.3) 3.037 0.140
Non-cooperation 4(66.7) 2(33.3)

Daejeon Cooperation 36(92.3) 3(7.7) 0.659 0.655
Non-cooperation 18(85.7) 3(14.3)

' significant at the 5 % level (unit: number, %)
Source: (Kwon et al. 2005) survey results

research institutes is focused on the regional level while the customers are situated
in the SMA. In the Busan region, all partners for the R&D cooperation are within
the region. As a result, while the Busan mechanical parts and materials industry
succeeded in achieving the critical mass at the region level, with the Daejeon ICT
industry and Gwangju photonics industry, inducing the customers into the region
can be a major strategy for the development of the cluster since the customers to
cooperate R&D are mostly located in the SMA (Table 7).

3.3.5 Source of Tacit Knowledge

Innovation activities involve a great deal of interactions with external sources of
knowledge and experiences. Innovation depends on knowledge and assimilation of
information through learning and cooperation. Know-how transfer requires per-
sonal interactions trough exchanges, training, seminar, cooperative projects, and
cooperative work performance. By its very nature, tacit knowledge cannot be
written down; therefore it must be acquired by learning and experience, and after
that it becomes embodied in a person or organization. This type of knowledge can
be achieved by human mobility and personal exchanges through cooperation.
These are important instruments for knowledge dissemination.

Table 8 shows 40 % of the companies responded that relevant know-how is
transferable to other possible cooperation partners through exchanges among
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Table 7 R&D cooperation

Category Domestic Overseas Total
Local Regional Seoul National
metropolitan area
Busan Suppliers 1(4.8) 11(81.0) 1(4.8) 3(14.3) 2(9.5) 18(100.0)
Clients 2(9.1) 13(59.1) 5(22.7) 4(18.2) 1(4.5) 25(100.0)
Competitors  2(18.2) 5(45.5) 1(9.1) 2(18.2) 1(9.1) 11(100.0)
Universities  4(6.7)  8(53.3) 2(13.3) 1(6.7) 1(6.7) 16(100.0)
Research 1(6.7)  7(46.7) 2(13.3) 3(20.0) 3(20.0) 16(100.0)
institutes
Gwangju Suppliers 9(31.0) 5(17.2) 9(31.0) 2(6.9) 4(13.8)  29(100.0)
Clients 6(21.4) 5(17.9) 14(50.0) 0(0.0)  3(10.7)  28(100.0)
Competitors  8(30.8) 6(23.1) 6(23.1) 5(19.2) 1(3.8) 26(100.0)
Universities  20(32.3) 33(53.3) 6(9.7) 3(4.8)  0(0.0) 62(100.0)
Research 10(20.8) 26(54.2) 6(12.5) 6(12.5) 0(0.0) 48(100.0)
institutes
Daejeon  Suppliers 7(15.2) 14(30.4) 9(19.6) 8(17.4) 8(17.4) 46(100.0)
Clients 5(9.1) 12(21.9) 22(40.0) 10(18.2) 6(10.9)  55(100.0)
Competitors  7(17.1) 20(48.8) 3(7.3) 8(19.5) 3(7.3) 41(100.0)
Universities  19(40.4) 21(44.7) 6(12.8) 1(2.1)  0(0.0) 47(100.0)
Research 30(49.2) 22(36.0) 6(9.8) 3(49) 0(0.0) 61(100.0)
institutes

Source: (Kwon et al. 2005) survey results (units: number of firms, %)

Table 8 Tacit knowledge exchange in the innovation process

Category Busan Gwangju Daejeon Total
sample
Exchanges with the customers 273 123 22.6 20.7
Exchanges with the suppliers 134 5.6 33 7.4
Exchanges with the competitors 11.6 9.7 11.7 11.0
Seminars and discussions 23 18.5 9.7 10.2
Joint R&D with universities and research institutes 13.0 193 23.8 18.7
Informal exchanges among researchers 1.9 12.3 7.0 7.1
Hiring experienced personnels from the same industry 2.3 35 0.2 2.0
Organizational activities for promoting knowledge 0.5 4.7 2.7 2.6
exchanges

Specialized service providers 0.9 0.0 0.6 0.5
In-house 259 140 18.1 19.3
Others 0.9 0.0 0.2 0.4
Total 100.0 100.0 100.0 100.0

Notes: considering multiple replies. Percentage of the value added after putting weight value
(unit: %)
Source: (Kwon et al. 2005) survey results
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firms. In the Busan mechanical parts and materials industry, the most important
source of information when exchanging tacit knowledge is the customers. A
27.3 % of the surveyed companies regarded customers as the most important actor.
Only a few responded seminars, discussions, and informal exchanges among
researchers are the most important source of tacit knowledge in the innovation
process.

When exchanging tacit knowledge, the most important source of knowledge is
the joint R&D among universities and research institutes for the Daejeon ICT
firms. A 23.8 % of the surveyed firms considered the exchanges among univer-
sities and research institutes as the most important source. While the exchanges
with the customers were cited as the most important relationship for the Busan
mechanical parts and materials businesses, they were regarded as the second most
important for the Daejeon ICT industry. Table 8 also shows that while the semi-
nars and informal exchanges among researchers are crucial for the Gwangju
photonics industry, they do not play any significant role for the Busan mechanical
parts and materials industry.

4 Summaries and Conclusions

4.1 Summaries

The purpose of this chapter is to compare and analyze the innovation capacity,
innovation network, and source of innovation of the regional strategic industries in
the three metropolitan cities, and to suggest policy implications for strengthening
clustering and networking. In order to examine the status of innovation and net-
works of enterprises, a firm level survey was conducted among the strategic
industries of the three metropolitan cities.

Most of the firms in the Busan mechanical parts and materials industry have a
longer history than those in Gwangju and Daejeon with the sales of their primary
products two to three times higher. However, the innovation capacity of most of
the firms is low compared to those in other regions, and the innovation activities
are also highly concentrated in the enhancement of the manufacturing process
rather than in the new product introduction.

In contrast, companies in Gwangju and Daejeon were newly founded after the
financial crisis with a high proportion of R&D investment. They are more expe-
rienced in innovation, and most of the innovation activities are related to the
development of new products. For the Busan enterprises, differentiated support
should be considered according to each individual company’s characteristics since
their innovation activities are different—this results from the difference in the
companies’ employment size and characteristics.

On the other hand, in Gwangju and Daejeon, small and medium-sized firms are
common, and the level of cooperation and interactions among them is higher than
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in Busan. Research institutes play a more crucial role for innovation in Daejeon
than in Gwangju. The proportion of new products in the total sales is compara-
tively high, and a number of firms experience innovation in Daejeon. It can be
assumed that this is why the cooperation and knowledge spillover between
research bodies such as universities and research institutes, and local businesses
play a decisive role in the regional innovation system.

In summary, the strategic industry cluster of the three metropolitan cities has
the following in common: First, the premier industry was selected that is the
largest in scale and most competitive out of the four strategic industries chosen by
region; second, most of the firms are located in the industrial complex or business-
agglomerated location; third, the proportion of product innovation is higher than
that of process innovation; fourth, the source of innovation in the process of the
corporate innovation is the experiences achieved from the joint projects or
researches, and informal contacts hardly constitute the innovation source; and
lastly, customers as innovation partner play a decisive role in creating innovation
for each strategic industry.

On the other hand, the mechanical parts and materials industral cluster of Busan
is different from the Daejeon ICT and Gwangju photonics industrial cluster.
Firstly, while the businesses of Busan were founded before the financial crisis in
1997, those of Daejeon and Gwangju were set up after the crisis. Secondly, while
the proportion of innovation experience of the businesses in Busan was 40 %, that
of those in Daejeon and Gwangju was high, or 90 %. Thirdly, for the Busan
businesses, open sources such as patent information, technology information,
paper and Internet was not important as innovation source; however, it was the
second most important factor for the Daejeon and Gwangju businesses. Fourth, for
the Busan enterprises, suppliers were the second most important innovation partner
while for those in Daejeon and Gwangju, it is the research institutes that are the
second most important innovation partner.

Fifth, while cooperation has significant influence on innovation for the Busan
businesses, it hardly affects innovation for the companies in Gwangju and Daej-
eon. Sixth, for the Busan firms, most of the R&D collaboration is carried out
within the region no matter who the partner is. For the Gwangju and Daejeon
enterprises, R&D collaboration with universities and research institutes is carried
out within the region, with customers is conducted in the SMA. This means that
the major customers of the Gwangju and Daejeon industries can be found in the
SMA; therefore, it is hard to say the clusters have achieved the critical mass.
Seventh, while the Busan companies exchange the tacit knowledge with the cus-
tomers in the process of innovation, those in Gwangju and Daejeon do it in the
course of the joint research with universities and research institutes.

Based on these results, it can be said that, the Busan mechanical parts and
materials industrial cluster has achieved the critical mass, but that it lacks the
leading enterprise which can play a key role for the regional economy, with the
venture companies being sluggish in the region. Since the interactions and col-
laboration are weak among firms, it is proper to say that it is at the early stage of
the cluster development at which the base for innovation is provided.
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As for Gwangju photonics industrial cluster, the customers exist in the SMA, and
the level of critical mass is not satisfactory. Therefore, despite diverse promising
bases for innovation, it remains at the early stage of the cluster formation. In terms
of the R&D cooperation network, while the research and innovation activities
among universities and research institutes occur within Gwangju, it depends on the
SMA for the research and innovation activities with the customers.

Compared to the above regions, in Daejeon ICT industrial cluster, there exist
abundant resources for innovation such as research institutes, venture companies,
universities and supporting institutions. However, since Daejeon does not reach
the critical mass which can realize self-reliance, the role of leading enterprises
which can provide the backward and forward linkages to local firms, would be
critical for future strategies. Concerning practical strategies, Daejeon need to
utilize the R&D special zone project.

4.2 Policy Conclusions

The efficiency of the innovation system is the key determinant of national and
regional competitiveness in the Knowledge-based Economy. Innovation and
knowledge generation take place as result of a variety of activities and networks
such as user-producer relationships, academy-industry links and spin-offs.

In particular, cooperation is an essential part of the innovation process for most
of the innovative firms. Due to the fact that innovation is by far more than a stand-
alone activity, policies should be directed toward the systemic aspect of innovation
rather than be targeted toward isolated actors. The analysis shows that the presence
and quality of the public research infrastructure (universities and public research
institutes) and its links to industry are one of the most important assets for sup-
porting innovation.

What can be drawn as policy conclusions from this analysis? It is clear that the
basic considerations are also valid for innovation systems in other metropolitan
regions. But due to the fact that the structures of innovation-related interactions
and institutional environments are different by region and industry, the actual
measures should be specific in each region and industry. For the three metropolitan
strategic industries, the following measures seem to be necessary to improve the
innovative performance of firms.

Firstly, it is necessary to induce clients and key firms into the region and
strengthen the network with clients. As for Gwangju and Daejeon, it is necessary
to induce customers in the SMA and overseas customers into the region, and
expand the size of the cluster, in order to obtain the scale as well. As for Busan, it
seems that the critical mass has been already achieved; therefore, the required
strategies are to induce public research institutes that are mechanical parts and
materials industry-related, and strengthen the network with them.

Secondly, policies concerned with innovation should consider the cooperative
aspects of innovation in the Busan mechanical parts and materials industry. For
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this, it is necessary to add new functions to existing institutions or establish new
agencies. It is also required that research institutes and supporting institutions
assist the cooperation among small and medium-sized enterprises rather than that
among large companies. In order to promote innovation, they need to lead local
firms rather than follow them.

Another possible route to encourage academy-industry links is to further
develop technopark which is designed to accommodate and support the technol-
ogy-based firms. Technopark creates the channel by which academic science may
be linked to commerce. The technopark model is just one approach to bridging the
gap between academic research and commercialization. One of the basic objec-
tives of technopark is to promote cooperation among businesses, and between
businesses and universities or research institutes.

Another purpose is to facilitate technology transfer and cooperation for inno-
vation among enterprises. In order to reduce uncertainty and encourage a sense of
synergy among enterprises, universities and research institutes, technoparks needs
to provide information and organize R&D cooperation as well as formal meeting
such as conventions, seminars and conferences.

The third policy conclusions refer to the new roles of innovation supporting
institutions such as broker institutions, universities and research institutes. Uni-
versities and industrial firms exist for different purposes, and many barriers impede
research cooperation among researchers. If there are problem in bridging them,
agents are required to mediate between knowledge producers and users. In this
respect, public and semi-public technological service institutions are important
such as technological innovation centers, regional research centers and techno-
parks. With the intermediary organizations, communication and cooperation can
be further facilitated.

Government-sponsored research institutes and universities are the main per-
formers of generic research and produce a body of basic knowledge for the use and
further development by industry. They have many brilliant people making new
discoveries but they lack the means or the will to reach out to the market. From the
enterprise point of view, firms agree that they could benefit from universities or
research institutes. Nevertheless, they may get weary of the cooperation with
universities or research institutes, and lack the information concerning the services
to be offered. It may be, therefore, necessary for academic institutions to take the
lead in establishing linkages through the provision for local businesses of infor-
mation on the types of linkages available.
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