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Local R& D Networking of SMEsin the Shihwa Industrial Complex

Ho Yeon Kim*

Abstract : Knowledge spillover among firms is a crucial ingredient in realizing the benefits

of agglomeration. This paper provides an overview and critical assessment of the Shihwa

Industrial Complex (SIC) in Korea. In order to identify the relationships and interplay

among different agents in the area, a survey was conducted on business networking of

industry-academia-government collaboration in research and development. Unlike the

closely knit input-output relationship, the findings suggest that the technological linkages

in the SIC still have room for improvement. As the role of small and medium enterprises as

catalysts of regional economic development in Korea is expected to grow in importance,

more effort should be made to nurture clustering and R&D networking among them.
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1. Introduction

This paper presents the preliminary results of a
survey on small and medium enterprises (SMEs)
based in the Shihwa Industrial Complex (SIC) in
Korea. The SIC epitomizes the country’s effort to
boost industrial competitiveness through clustering,
and it has been quite successful in achieving this
outcome. The string of industrial complexes in the
SIC has become one of Korea’s premier incubators
of manufacturing firms. Located on the west coast
of the capital area, the SIC has been a preferred
destination for companies seeking a favorable

business environment.

In order to identify the relationships and
interplay among different agents in the area, a
survey was conducted on business networking and
development of industry-academia-government
collaboration in the SIC. The main objective of this
survey is to obtain information about what kind of
business relationship has been built with respect to
other branches of the company and business
partners in the SIC or other regions in the areas of
input procurement, output delivery, information
exchange and R&D collaborations. In section 2, the
role of R&D and clusters in the development of
SMEs is discussed. In section 3, the development

process of the SIC is described. Section 4 explains
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the survey methodology, the results of which are

summarized in section 5. Section 6 concludes.

2. SMEs, R&D and clusters

Nooteboom (1993) argues that the success of
SMEs hinges upon their ability to utilize external
networks more efficiently, which allows them to
overcome inherent barriers to growth because of
limited resources. Likewise, Audretsch and Vivarelli
(1996) find considerable evidence suggesting that
SMEs tend to have a higher R&D productivity,
largely due to their ability to innovate by exploiting
knowledge created outside the firm.

The benefits of smallness such as greater
flexibility and rapid response compensate for some
of the disadvantages of size, and may allow SMEs
to maintain a high rate of technological change.
The tacit nature of innovation and the risks
associated with loss of technological
competitiveness, however, encourage a high level
of in-house R&D activity.

R&D outsourcing is only undertaken when it
does not threaten the competitive advantages of
the firm. Narula (2004) acknowledges the
limitations of collaboration as an alternative to in-
house R&D. Firms tend to outsource R&D to
public research institutes and universities because
of the fear of giving away their technology to
competitors.

Meanwhile, the activities of SMEs tend to be
spatially concentrated in certain locations. Gordon
and McCann (2000) build a taxonomy of
agglomeration and industrial clusters according to

the nature of the relations between the firms. In

pure agglomeration, firms are atomistic, and there
is no loyalty between the fragmented firms. The
industrial complex is characterized by long-term,
stable and predictable relations between the firms,
where proximity is required to minimize the
interfirm transactions costs of overcoming distance
such as transportation and communication costs.
Here, tacit knowledge spillover is not a major
feature. In the social network, mutual trust and
loyalty relations exist between firms. lammarino
and McCann (2000) extend this typology to
innovation and clusters evolving into the next
phase. In this context, it is of interest to investigate
and identify the current phase of the SIC as well as

its potential for further development.

3. Shihwa industrial complex

Korea’s regional development policy has
involved strict regulation of metropolitan growth
through construction of planned industrial sites.
Along with restrictions on new construction and
expansion of existing plants in the capital region,
Kim and Gallent (1998) emphasize that industrial
parks were the main vehicle for carrying forward
the decentralization policy.

Another concern was increasing environmental
hazard. In the 1960’s, the Korean economy grew
rapidly in the fields of light industry with the aid of
foreign capital and technology. However, from the
1970s, it became difficult to maintain this growth
and competitiveness without proper management
of pollution. In response to such challenges, the
government began developing complexes for

polluting industries in the Siheung and Ansan areas
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near Seoul. Threats from North Korea also added a
sense of urgency, and some plants were even
ordered to move out of Seoul.

Under the central government’s plan, the Shihwa
National Industrial Complex was established in
1986 and completed in 2004. The total land size of
this complex is 16,568,000m?, which is divided into
production (10,942,000m?), support facilities
(1,324,000m?), public facilities (3,487,000m?), and
green areas (815,000m?), as shown in Figure 1.
Nearly half of this site is composed of industries
specializing in machinery, electronics and steel
products. Currently there are approximately 5,100
firms employing about 86,000 workers (see Table
D.

With the older neighboring park of Banwol, the
SIC has benefited from its proximity to seaports,
airports and the capital city of Seoul, as well as the
relative ease of attracting a well-educated
workforce. Companies gravitated to the complex to
take advantage of the good quality labor, ample
supply of intermediate goods, favorable funding

and various incentive programs. In addition, cheap

land, tax exemptions and loan guarantees induced
firms to the area. As a result, the SIC is now in a
very unique position of having highly diverse and
innovative SME start-ups while being dependent
on Seoul for the supply of producer services.
Nonetheless, industries there are still mostly labor-
intensive, and rising land prices on top of the
pollution problem are hindering its sustained
growth.

To make matters worse, firms face threats from
Chinese competitors and the government’s
balanced growth policy forcing the relocation of
factories outside the capital region. Foreign firms in
cutting-edge fields are usually granted locations in
the areas surrounding the capital. However, for
domestic firms, permission is given only in a very
reluctant and selective manner. Some argue that
this leads to an exodus of manufacturing firms to
China rather than to operate in locations outside of

Seoul.

Table 1. Sectoral distribution of firms in SIC (as of September 2008)

Industry No. of Firms Share No. of Employees Share
Food 42 0.8 1,317 15
Textile 106 2.1 3,582 42
Wood & Paper 169 33 3,648 4.2
Petrochemical 463 9.0 12,595 14.7
Non-metal 28 0.6 4,205 4.9
Steel & Machinery 3,008 58.6 37,825 44.0
Electric & Electronics 595 11.6 11,824 13.8
Transportation 325 63 8,590 10.0
Other Manufacturing 127 25 2,092 24
Non-manufacturing 267 5.2 287 03
Total 5,130 100.0 85,965 100.0

Source: KICOX (Korea Industrial Complex Corp.)
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4, Survey methodology

Cooperation with various business partners
enhances the R&D capability of SMEs, especially
when the partners are located in close proximity,
as it fosters frequent contact and communication.
Spontaneous face-to-face contact facilitates transfer
of tacit, intangible and complicated information.

Unfortunately, it is often argued that the SIC has
not developed into a fully fledged innovative
cluster because of the lack of cultural and social
amenities, easy access to financial and commercial
centers, diversified producer services, and efficient
market mechanisms that stimulate active long-term
collaboration. Jung (2006) suspects that proper
consideration for innovation and network
formation was lacking from the very start. There
also has been criticism that the SIC has seen only a
few networks created among its constituents. To
address and further investigate these concerns, a
postal survey was conducted on small firms in the
SIC.

In addition to the nature of their business and
major products, the following attributes were
solicited: the degree of own R&D efforts,
collaboration with other firms in terms of
procurement and sales, information exchange,
number of business partners in the SIC, the capital
region, the rest of Korea and overseas. In
designing the questionnaire, a high level of detail
was sacrificed for the sake of a simple and inviting
appearance. Anonymity was assured by including
an unmarked postage-paid reply form. The
questionnaires were dispatched in March of 2008.
Within the following four weeks, 109 out of 1,000

envelopes were returned unopened because the

addressees had moved with no forwarding
address.

Eventually, 59 usable responses were received
from the pool of 891 eligible firms, showing an
effective response rate of 6.6%. This rather low rate
is understandable, given that firms are generally
reluctant to share their sensitive business
information. On average, the respondents had
been in business for 14.9 years and generate 10.3
billion won in annual sales revenue. All of the
questionnaires were filled out by individuals who
are knowledgeable about the company’s affairs

and able to make important managerial decisions.

9. Major findings

1) General characteristics

The findings shed light on the current state of
the manufacturers in the SIC and, more
importantly, their relationships with other firms and
agencies at different stages of production. The
results are expected to reveal the effects of local
networking on the productivity of firms. Hopefully,
they would confirm the notion that face-to-face
communication is still a major driving force for
innovation in manufacturing, and that
agglomeration is good, not only for reducing
material production costs but also for the active
exchange of new ideas on product design and
marketing through formal and informal
relationships.

Given the relatively small sample size, we could
only gain a limited statistical overview of the

sample. As shown in Table 2, firms specializing in
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Table 2. Sectoral distribution of respondents

Table 3: Characteristics of respondents

Industry No. of Firms Share Year 2001 | 2004 | 2007
Chemical 7 10.4 Employees 267 | 309 | 353
Metal 11 16.4 Sales (Million Won) 5,970 | 7,976 | 10,318
Steel 3 45 Patents 15.9 143 | 122
General Machinery 11 16.4 R&D Personnel 27 35 49
Precision Machinery 10 149 R&D Expenditure (% of Sales) | 4.05 | 483 | 7.44
Electric Machinery 4 6.0 External Fund (% of Sales) 252 | 729 | 394
IT Machinery 2 3.0
Semiconductor 3 45
Autoparts 10 14.9 2) Products and R&D linkages
Ceramic 3 45
Designing 3 45
Total 67 100.0 The respondents have many business partners

Note: Firms were allowed to identify themselves with more
than one sector.

various machinery and metal products form the
majority of the sample, suggesting that the
complex has retained its original constituents and
that newcomers who are similar to existing firms
are lured to the existing facilities. When compared
with Table 1, the food, textiles and wood and
paper sectors are missing from our sample, but the
general picture remains more or less the same.
Table 3 chronicles the changes in vital statistics
of the firms after 2000. The number of employees,
sales revenue, R&D personnel and R&D
expenditure all show steady growth. It is
noteworthy that they do seem to be investing more
in research and development by mobilizing more
personnel and resources, while relying less on
external funds. This would potentially generate
synergy effects when combined with such
outcomes from the other firms. It may also bring
about cost reductions by helping to avoid
redundant investment in projects of a similar

nature.

through their input-output linkages. Table 4 shows
that a large portion of orders comes from firms in
different industries located outside of the SIC. An
even stronger relationship exists with their
suppliers in the complex. However, information
exchanges (at least once in three months) are not
common, and firms seem to depend more on
partners outside the complex.

This is clearly not a good sign because firms
need to exchange information and turn it into
knowledge in order to survive. In the seminal
work by Marshall (1890), a specialized labor pool
is deemed to create something in the air to be
shared by others. This concept of a spatial
knowledge externality was later refined by Porter
(1990) in the context of industrial clusters.
Although the new economic geographical
approach a la Fujita et al. (1999) tends to focus
only on pecuniary externalities, creation and
transfer of knowledge are essential to the
resolution of difficulties associated with design,
manufacture, installation and operation of
equipment.

Lim (2005) points out that the vertical
relationships that many suppliers in the SIC
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Table 4. Linkages in goods and information (Total number of partners)

Activity Order Entry Order Placement Information Exchange®
o ©) ©)
Q = = Q = = Q = =
Location 4 S ) a % 5 a (% 5 &
w w w
Same
9 7 5 4 5 7 6 4 5 7 6 6
Industry
Grou Different
WP o | 4 8| of 3| 4| 7] 0| of 4] 1] o0
Business"” Industry
Research
, 1 3 0 1 0 3 0 1 1 6 0 1
Laboratories
Same _
45 45 28 33 92 60 29 32 23 31 20 11
Outside Industry
of Group Different
' 73 655 564 58 202 304 399 16 11 23 15 23
Industry
Universities 3 19 5 0 0 3 0 1 7 15 3 3
Research Institutes 2 7 0 0 1 5 0 0 2 9 1 0
Industry Organizations? 6 11 5 1 3 7 1 0 11 17 5 0
Nonprofit Organizations 1 1 0 0 1 1 0 0 1 6 0 0
Total 140 | 752 | 615 97 307 | 394 | 442 54 61 | 118 51 44

1) Group businesses are a parent company and an affiliate company which have a capital alliance, or a company which used to

have a branch when the company was established.

2) Industry support organizations are trade associations, government institutes, industry groups, cross-industrial associations,

SME support institutes, and incubation centers.

3) Information exchange refers to activities to obtain information for promoting technology development and product

development and also to utilize opportunities for human resource development to obtain such information.

maintain with respect to large external companies
are putting those firms in a position to accept
unfair treatment with no room for investment for
innovation. Because of a high degree of
dependence on their customers, they are more
accustomed to maintaining security of information
than its exchange, and competition rather than
cooperation vis-a-vis other firms in the area.

Table 5 displays the numbers and locations of
partners involved in R&D activities for both in-
house and collaborative projects. Firms are

apparently not very interested in maintaining

relationships with other entities, and the level of
cooperation is still lower in the SIC than outside.
Why, then, do they stay away from universities and
support agencies rather than reaching out for help?

As Sohn and Kenney (2007) point out, the
traditional role of Korean universities has been
supplying well-educated graduates to industry,
rather than transferring their research results.
Traditionally, neither the university nor the
professors had incentives for developing industrial
linkages. It is only recently that there have been

incentives for collaboration at an institutional level
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Table 5. Project participation (Total number of partners)

- N Collaborative Projects Collaborative Projects
Activity In-house Projects o
(Management)? (Participation)®
o ©) o
Q = = Q = = Q = =
Location g S, 2 2 % 8. 2 g g S, e 2
Same
2 3 1 2 2 2 2 0 2 3 0 1
Industry
Group Different
. 1 3 1 0 1 2 0 0 1 2 0 0
Business? Industry
Research
. 2 2 0 0 1 1 0 1 1 1 0 1
Laboratories
Same _ _
5 7 3 5 5 11 2 0 4 0 2 1
Outside Industry
of Grou Different
P 2 24 12 1 9 7 1 1 3 4 1 0
Industry
Universities 1 9 1 0 1 7 1 0 2 3 0 0
Research Institutes 2 5 2 0 3 8 0 0 1 2 0 0
Industry Organizations® 2 3 1 0 0 4 0 0 3 2 1 0
Nonprofit Organizations 1 1 0 0 1 1 0 0 2 1 0 0
Total 18 57 21 8 23 43 6 2 19 18 4 3

1 In-house projects are research projects funded and conducted by a company to do a research and investigate the needs for

commercialization of products.

2) Collaborative projects (management) are those conducted within the framework of collaboration such as industry-academia

collaboration at the expense of the respondent including outside fund.

3) Collaborative projects (participation) means participation in a collaborative project conducted in the framework of

collaboration at the expense of other companies or organizations.

through technology licensing.

In addition, Hassink (2001) is critical about the
dirigiste regional innovation system of Korea with
little regional embeddedness. A rigid and vertical
structure of support agencies hampers provision of
tailored support for specific regional demand. As a
result, intraregional coordination among agencies
and local firms remains at a rather low level.

It is worth noting that the localization economy
was found not to be very influential for the

respondents, although the externalities of informal

technology transfer are generally regarded as very
important factors for firms locating together. In
other words, the spatial agglomeration of small
manufacturing firms in the SIC is mainly the
outcome of individual decision making with regard
to material linkages with their customers and

vendors.
3) Problems and concerns in the SIC

According to Zhan (2005), as of 2004, the labor
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costs of the SIC were 10 times higher than those in
Qingdao Industrial Park in China’s Shandong
Province, while land prices were nearly 40 times
more expensive. The corporate tax rate and utility
costs were also about twice as high as those in
China. There have been considerable efforts to
maintain the competitiveness of the SIC by
transforming the traditional industrial park into a
center of innovation. Still, those measures were not
a large enough incentive for those firms attracted
to China. In this regard, Park (2004) lists five

problems with the SIC: (1) visions and strategies

for specialization are lacking; (2) resources for
innovation such as universities and research
institutes are missing; (3) support facilities and their
services are inadequate; (4) rent hikes hamper
entry of new knowledge-based industries; (5) the
complex is simply too big to be considered as a
cluster.

Labor mismatch seems to be an especially
thorny problem. Han (2005) surveys 189 firms in
the park to find that the majority were suffering
from a shortage of production workers because of

the applicants’ high wage expectations and

Table 6. Voices of respondents

Aspect

Opinions

Material

Raw materials are in short supply.
Raw materials are getting too expensive.
Parts prices are skyrocketing.

Labor

Experienced workers and qualified R&D personnel are hard to find.
Good workers avoid small firms.

Shortage of production workers and increasing wages pose a threat.

Land

Factories are too expensive to purchase.
Real estate speculation is causing rent increases.
Land price hikes are driving many factories away.

Technology

Technology for stain prevention and heat treatment etc. are missing.
Rental fees for test equipment and clean rooms are too high.
Odor-management technology is not provided.

Knowledge

Collaboration with large plants is desired.
Price information for some products is difficult to obtain.
Marketing information does not flow very well.

Support

Investment tax credits would be nice.
More government support is needed for vertical integration of firms.
Environmental regulations are too strict.

Environment

The ground vibrates when nearby shops operate presses.
Water shortage can become serious in summertime.
Pollution is threatening workers’ health.

Infrastructure

Dormitories for workers are needed.
More street lights should be installed.
Public transportation and snow removal service need improvement.

Note: Actual opinions of the respondents are grouped according to their relevant attribute.
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discrepancies in education levels of workers and
that desired by employers, not to mention a high
turnover rate. Jung (2000) also points out a chronic
labor shortage problem due to low wages, poor
working conditions and workers’ preference for
big firms, which led to the creation of a large pool
of foreign workers. Seok (1998) surveys 420
foreign workers-mostly from China and Southeast
Asia-in the SIC, and concludes that work
environment and relationships with co-workers
and superiors exerted more influence on their job
commitment and the degree of satisfaction thereof
than the remuneration.

In our survey, firms were asked to express their
views on what they think the SIC is failing to offer
in various aspects pertaining to the production
processes; their opinions, some serious and some
less so, are listed in Table 6. To follow up on the
survey, interviews with five firms were conducted
in August 2009. They confirm that the opinions
noted in Table 6 are indeed shared by many firms
in the complex. Most interesting was a company
producing plastic containers. Despite its long
history and employment of over 150 workers, it
does not have any linkages whatsoever with other
firms in the SIC, doubting the potential

effectiveness of the network.

6. Conclusion

Since the early 1980’s, balanced growth has been
the central goal for Korea’s regional development
policy. While the province surrounding Seoul is
still the most preferred location, firms have

difficulty in opening and expanding plants because

of prohibitive taxes or outright bans on industrial
land development.

We have considered the development and
current status of a representative industrial
complex in the capital area. In order to survive in a
knowledge-based society, a regional innovation
system based on a closely knit network of firms
with universities, research institutes and
governments must be created. Unfortunately, the
findings in this study seem to support general
perceptions of technological interfirm linkages that
exist in the Korean manufacturing industry today,
namely, that they do not communicate with one
another very much.

The survey results summarized and discussed in
this paper should not be read as definitive
statements of what the firms are doing or will do in
the future. Some sort of nonresponse biases and
selection effects are bound to exist in this type of
postal survey, calculating the exact magnitudes of
which is beyond the scope of this report. More
analyses are needed to gauge a true picture of
interfirm relationships in the SIC. For instance,
detailed information on sales revenue would better
capture the strength of business linkages than the
number of partners.

At the present moment, many firms in Korea are
experiencing difficulties due to the global
economic crisis. Rather than being a brief
interlude, this crisis may prove to be a significant
shakeout involving substantial disinvestment.
Nonetheless, the role of small firms as catalysts of
regional economic development in Korea is
expected to grow in importance, and more efforts
should be made to nurture their clustering and

R&D networking.
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Note

1) The survey was administered under the auspices and
financial support of the International Centre for the

Study of East Asian Development, Kitakyushu, Japan.

References

Audretsch, D. and Vivarelli, M., 1996, “Firm size and
R&D spillovers: Evidence from Italy,” Small Business
Economics 8(3), pp.249-258.

Fujita, M., Krugman, P. and Venables, A., 1999, The
Spatial Economy: Cities, Regions and International
Trade, Cambridge MA: MIT Press.

Gordon, I. and McCann, P., 2000, “Industrial clusters:
Complexes, agglomeration and/or social networks?,”
Urban Studies 37(3), pp.513-532.

Han, Nahn Sung, 2005, “CEOs’ perceptions of labor
supply management in small manufacturing firms: A
case of Banwol and Shihwa (in Korean),”
Proceedings of Korean Association for Public
Administration 3(1), pp.331-360.

Hassink, R., 2001, “Towards regionally embedded
innovation support systems in South Korea: Case
studies from Kyongbuk-Taegu and Kyonggi,” Urban
Studie 38(8) pp.1373-1395.

Iammarino, S. and McCann, P., 2006, “The structure and
evolution of industrial clusters: Transactions,
technology and knowledge spillovers,” Research
Policy 35(7), pp.1018-1036.

Jung, Keun Hwa, 2006, “Formation, development and
crisis of the industrial city of Ansan: With reference
to the theory of industrial district (in Korean),”
Journal of Korean Association of Regional Studies
14(1), pp.49-70.

Kim, Kwang Sik and Gallent, Nick, 1998, “Regulating
industrial growth in the South Korean capital

region,” Cities 15(1), pp.1-11.

Lim, Chang Joo, 2005, “Regional innovation systems of
West Coast Industry Belt (in Korean),” Proceedings
of the Korean Society of Industrial and Systems
Engineering 1(1), pp.10-17.

Marshall, A., 1890, Principles of Economics, New York:
Macmillan.

Narula, R., 2004, “R&D collaboration by SMEs: New
opportunities and limitations in the face of
globalization,” Technovation 24(2), pp.153-161.

Nooteboom, B., 1994, “Innovation and diffusion in small
firms: Theory and evidence,” Small Business
Economics 6(5), pp.327-347.

Park, Chul Woo, 2004, “Directions for creating innovative
clusters in Banwol and Shihwa Industrial Parks (in
Korean),” Industrial Location 13(1), pp.10-17.

Porter, M., 1990, The Competitive Advantage of Nations,
New York: Macmillan

Seok, Hyun Ho, 1998, “Job satisfaction and
organizational commitment of international migrant
workers (in Korean),” Korean Sociology 32(1),
pp.679-701.

Sohn, Dong Won and Kenney, M., 2007, “Universities,
clusters, and innovation systems: The case of Seoul,
Korea,” World Development 35(6), pp.991-1004.

Zhan, Xiaohong, 2005, “Analysis of South Korea’s direct
investment in China,” China and World Economy
13(1), pp.94-104.

WA A2, AEAl S2 HES 371 53, At
AASHE A3k 02-760-0436, WA 02-760-0946, ©]
wY: hykim@skku.edu

Correspondence: Department of Economics,

Sungkyunkwan University, Seoul, 110-745, Korea,

Tel: +82-2-760-0436, Fax: +82-2-760-0946, e-mail:

hykim@skku.edu

FESD2 20104 22 8Y

Z5E 20104 38 122



Local R&D Networking of SMEs in the Shihwa Industrial Complex 157

Saloe) voloNoold
saniio®) oljang
sa|l||o8) podang
SEAR Usalsy

|omueg

uBsuy

-
=

il

o A 2

SHET] BMUIUG
gunayis

G

<328

o

T

[

ESIE [BllUBp(SaY

Figure 1. A Map of Shihwa Industrial Complex

Source: KICOX
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