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1. Introduction

Sincetheearly1990s, t he concept of regi onal i nnovati onsystens(R S) have becone
popul ar as a framewor k f or expl ai ni ng di fferences i nconpetitiveness betweenfirns
and i ndustries at both |l ocal and regional levels. This paper attenpts to explore
t heregi onal systens of i nnovationinKoreainanenpirical way. Vetriestoanal yse
a case study i n a conparative way; Taej on and Changwon i n Korea ow ng to t he act ual
di fferences of industrial characteristics. Taejonis characterisedthat alot of
hi -tech newstart-up firns have been, in recent years, spun off fromR&D centres
i n Daeduk Sci ence park, whi | e Changwon i ndustrial district whichwasinitiated
t o pronot e heavy and chem cal industries by the governnent during the 1970s
has grown as a maj or nechanical industry cluster.

2. The characteristics of the regions sel ected and Research
Met hodol ogy

1) The present of local industries: Taej on and Changwon

There are 1, 300 nanufacturing firns and 40, 000 manufacturing workers in
Taej on. 90%of whi ch account for small firnswhichareidentifiedfirnsless
t han 50 wor ker s. 260 firms of themintheregi onareoperatingrespectively
at four Taejonindustrial parks which have been establishedtoattract firns
by l|ocal governnent and 10,000 workers are enployed in those firnmns.
Meanwhi | e, Taeduk science park which nmay be considered to be one of the
typi cal science parks designed to pronote hi-tech industries as well asto
resol ve the excessi ve concentration of industries into Seoul netropolitan
area by Korean governnent has 60 research institutes and nore than 15, 000
scientists and engineers. In 1999, around 270 new hi-tech start-up firns
operatein Taejon. What draws attentionhereisthat alarge nunber of t hose
firms have spun of f fromresearch institutes i n Daeduk sci ence park. This
neans that research institutes in the science park are critical enginesto



contributetostartingnewfirns sinceanunmber of founders of newstart-ups
wor ked there in the past.

Changwon i ndustrial district was initiated to pronote heavy and cheni cal
i ndustries by the government during the 1970s. 1n 1999, there are over 750
est abl i shnent s, incl uding 70 nunber of affiliated conpani es of Chaebol, and
nore than 70,000 workers in Changwon industrial district. D Firms in
Changwon are still to a | arge extent based on the systemof Fordi st nass
production, while it shows a tendency that custonmer firns have began to
collaborate wth suppliers in accordance wth seeking flexible
manuf acturing practices such as JIT and TQM

2) A framework for anal ysis and a net hodol ogy on survey

@ An anal ytical framework

Thi s study i sorganisedinthreeways as shownin<Figurel> (1) inter-firm
networks, (2) extra-firm networks such as firmR& institutes and
firmadm nistrativeinstitutions and (3) the degree of | ocal |abour narket
flexibility and |l ocalisedindustrial culturesuchastrust andreciprocity.

<Fi gure 1> An anal ytical framework: conponents of RIS (agents, network,
cul ture)

@ A met hodol ogy on survey

Thi s study adopts both a questionnaire survey nethod by direct visit to
firms and face-to-faceinterviews wi th nanagers and CEGs, i norder toobtain
i nformati on about | ocal i nnovation and network i n Taej on and Changwon. In
nore detail, firms selected for survey are linmted to manufacturing firns
in four industrial estates and new hi-tech start-up firms in Taejon and
manuf acturing firms in Changwonindustrial district. Thesefieldworks had
been made bet ween Decenber 1999 and January 2000. Finally, total 155firns
intwo regions are used for the anal ysi sEl Regardi ng the rati o of industry,
four industrial estates in Taejon account for 7.1%of food nanufacturing,

1y For details on Changwon i ndustrial district, see Chul -Wo Lee: Jong-Ho Lee (1998,
2000) .

2y 56 firnms in four industrial estates and 33 newstart-up firns i n Taejon,
and 66 nanufacturing firnms i n Changwon industrial district.



16. 1%of textil e and cl ot hes, 3.6%of wood and paper manufacturing, 5.4%of
petro chem cals, 3.0% of non-netals, 8.9% of primary netals, 44.6% of
assenbly netal s, and 1. 8%of ot hers, whil st nost of the newhi-tech start-up
firms are associ ated wi t h preci sion nachi nery, sem conduct or, and conputer
hardware and software. However, firms in Changwon surveyed belong to
assenbly netal manufacturers.

(Table 1) The i st of key questions

Cat egory Quest i ons

Sour ces and r out es Or gani zat i onal and regional sources to obtain
of innovation i nformati on on i nnovati on?

- Organi zation: suppliers, custoners, conpeting firns,
R&D i nstitutions, public infornmation and etc.

- Pl ace: | ocal, donestic, and overseas

Inter-fi | materi al Anpbunt and pl aces of sal es and purchases

rm I i nkages

net wor ks To what extent do local firnms contribute to firms
i nnovatio [ nnovations?
n

Extra-firmnetworks [ 1. Have you got any supports frompublic institutions
such as central or |ocal government, chanber of
commerce, local financial institutions? |If so, what
ki nd of support?

2. Have you ever been in collaboration wth

Di ffusi on of 1. Where to enploy skilled | abours and engi neers?
i nnovati ons 2. The number of spin-off firns fromlocal firms and
research institutions
Local industri al Local i ndustri al atnosphere - corporative or
cul ture excl usi ve?

3. Results of the analysis
A. What is the regional factor to influence firms innovation?

Research has enphasized that factors, |ike user-producer relationship
(Lundval I, 1992), know edge infrastructure (Nelson, 1982, 1985), | abour



mobi lity (Saxenian, 1998) and | ocal trust culture (Cooke & Mdrgan, 1998)
m ght be crucial for creating regional innovation system |In particular,
an approach to regi onal i nnovati on systemhas stressed | ocal trust culture
or industrial atmosphere. Qur study tries to understand all the factors
regarded as critical to sustain regional innovation system

@ Questionabout theinmportance of intra-regional rel ati onship as a source
of innovation -

It shows that the inportance of intra-regional relationshipis higher in

Changwon rather than in Taejon. While, in Taejon, hi-tech start-up firns

regard the inportance of intra-regional relationship as relatively nore

i mportant than manufacturing firns in four industrial estates.

@ The |l evel s of constituent el enents of regional innovation system-
The | evel s of constituent el enents i nsustainingregi onal i nnovati onsystem
interms of inter-firmrelations(supply innovation network), extra-firm
rel ations, |abour nobility and local trust culture are as foll ows(These

summari zed sub tables 2~7).

(Table 2) The |l evels of each el enent in sustaining regional innovation

system
(unit: %
Inter-firm]| Local R&D Local
relations? | centres- |Administra- |Local |trust
universiti|tive | abou
es? r cul ture®
Manuf acturing firns 43. 8 50.0 18. 8 39.1| 54.7
in Taej on
H -tech start-ups in 58. 6 72.7 34.5 74.2 | 78.8
Taej on
Manufacturing firns 70.7 34.8 8.9 71.0| 60.0
in Changwon
*Sour ce

1) fromsub tabl es 2(hel pful suppliers)

2) fromsub tabl es 5(having joint research)

3) fromsub tabl es 4(having help fromlocal governmnent)
4) fromsub tables 6(enpl oynent within the region)

5) fromsub tables 7(cooperative)

@ W attenpt, in turn, a correlational analysis between the degree of
i mportance of intra-regional relationshipininnovation andthelevels of
el ement s conposed of regi onal i nnovati on systemto understand whichisthe



cruci al factor in regional innovation system In Korea, local inter-firm
networ ks and | ocal |abour narket are recognised as crucial to devel op
intra-regional cooperation, whilst local trust culture and extra-firm

net wor ks are not.

(Table 3) Correlationa
rel ati on and i ndi vi dua

anal ysi s between the degree of
el ements conposed of RIS

i ntra-regiona

Suppl i er |Cust oner [R&D- adm ni strat || abour trust
i nnovati |i nnovati [ynij v-ersi |i ve mar ket cul ture
on on ties institution
degree of| 0.988 0. 652 -0.479 -0. 465 0. 766 0.119
intra-re
gi onal

The
anal ysis of the correlation between inter-firmcooperation and vari abl es
rel ated such as |l ocal trust culture, thelevel of industrial specialization,
theintensity of material |inkages, shows t hat economi es of | ocal i zati on and
the intensity of | ocal i nkage are crucial factors to facilitate
inter-firm cooperation. As an approach to regional innovation systens
enphasi zes trust culture or industrial mlieu enbedded in a regi on (Cooke
& Morgan, 1998), building locally enbedded trustworthy and cooperative
envi ronnent nmi ght be consi dered to be t he best way t o neke “wel | establi shed'
regi onal innovation systens.
general |y characterized as | ess trustworthy and cooperati ve one.
culture need to be fostered in the process of seeking and
inter-firmnetworks, so called “studied trust' (Sabel, 1992).

@ wWat then are the factors which lead to inter-firm cooperation?

mat eri al

cul ture has been
Thus this
repeating

However, Korean i ndustria

(Table 4) Correlation between inter-firmcooperation and vari abl es

rel ated
Tr ust Level of | Suppl i er | Cust oner
cul ture i ndustri al material |materi al
speci al i zation? |net wor ks? |net wor ks?
Intensity of 0. 265 0.989 0.979 -
suppl i er
Intensity of -0.673 0. 403 - 0. 554
cust oner

1) The I evel of industrial specialization- theratio of concentration of
an sane category of industry

2) Supplier- custoner material networks - the average rati o of supplying



or purchasing materials in the | ocal area

B. Expl ai ning i nnovati on systens of Taejon and Changwon -

D 1 n Changwon, supplier networks, | ocal | abour market andtrust cul ture have
been well established, while Ilocal government, R&D centres and
universities play a less inportant role in building regional innovation
syst ens.

@ By contrast, in Taejon, |local government and R& centres- universities
are a greater extent crucial for sustaining innovation systens, supplier
net wor ks, | ocal | abour market and trust culture are | ess i nportant.

@ The probl ems wi t hregi onal systens of i nnovationin Taejonare as foll ows.
First, it has segnented structure between manufacturingfirms inindustrial
estates and new start-up firms. Second, Daeduk science park has weak
relationships with manufacturing firns in industrial estates. Third,
al t hough regional industrial policies have focused on creating and
supporting new hi-tech start-up firms, it is clear that the | ocal econony
has, in terns of the nunber of firmand enpl oynent, been ironically driven
by manufacturing firms in industrial estates.

On the basi s of these probl ens with Taejon's | ocal econony, we propose sone
inmplications for reinforcing RIS. First, it is needed to pronote |inkages
bet ween exi sti ng manuf acturingfirmnms and newhi-techstart-upfirns, between
Daeduk sci ence park and i ndustrial estates. Second, It i s notably necessary
for the local government to seek to reinforce innovation systens of
i ndustrial estates.

(Figure 2) The characteristics of RIS by region

Not e: This figure does not refl ect the degree of rel ative i nportance of each
el ement conposed of RIS.

C. Strength and weakness of Korean regional innovation systens -

(D As appear ed above, therol e of | ocal gover nnent and R&Dcentres: universitiesin
Korea are | ess inportant in the process of regional innovation.

@ As shown in the followi ng (Table 5), innovations infirns are by and | arge
originatedfromintra-organi sati onal activities, whilst suppliers, custoners and
conpetingfirnms makearelativelylesscontributiontoorganisational i nnovations.



Thi s outcone i s t he sane as that of research by Yoon and Jang (1997) E| They ar gue
t hat t he source of nost critical i nfornationontechnol ogi cal i nnovationi n Korean
manufacturing firns is originated from'intra-firmR& activities' rather than
supply l'inkage firms or RRDcentres- universities. Accordingly, we suggest that
it istine to attenpt to nove beyond industrial cluster wthout networks and
enbeddedness towards learning region or innovation district, by seeking
industrial and regional policies to inprove inter-firm networks based on
reci procity and trust.

Regi on i ndustri al Hi -tech start-up

Suppl y rce estates Changwon | firms in Taejon
in Taej on
intra-firm 45.3 @ 44.6 @ 54.5 @
suppl i ers/ subcontr 13.2 ® 16.9 @ 3.0
cust oner/ buyer 11.3 16.9 @ 12.1 ®
conpeting firm 5.7 4.6 6.1
uni versiti es/ R&D 7.5 6.2 9.1
i nstitutes
I nf or mati on 17.0 @ 9.2 15.2 @
general ly
ot her 0.0 1.5 0.0
t ot al 100.0 100.0 100.0
(Tabl e 5) Sour ces of innovation
(unit: %

* D@®: rank

4. Concl udi ng remarks

It is seen that the concept of regional innovation systens is a useful
framewor k f or di stingui shingfactors affectingregional i nnovations as
well as understanding the strengths and weaknesses of regional
i nnovati on systens i n a conparative nanner. Neverthel ess, this study
reveals some limtations in understanding innovation systems of a
certain region.

(D This study i s dependent upon a questionnaire survey as a nmaj or research
net hodol ogy. However, the nethod may be not enough to understand

3) Yoon and Jang, (1997), Survey on technological innovation in Korean
manufacturing firns, STEPI, Korea, 97-121. This research is carried out on the
basis of the result of postal questionnaire survey on 30,000 nunbers of
nmanufacturing firns i n Korea.



institutional foundations both driving and being conposed of regional
i nnovati on systens. Further researchwoul dthus needtotryto conprehendin
aqualitativeway theroleandfunctionof | ocal supportiveinstitutions such
as | ocal governnent and R&Dinstitutions.

@ Thi s study does not anal yse t he rel ati onshi p bet ween i nnovative activitiesin
firms and econom c out cones of the region, |ike the growth rate of producti on and
export, enpl oynent rate and regi onal i ncone. That i s because statistical indices
whi ch ar e associ at ed wi t ht he out corres of regi onal econom c perf or nance has t oo much
fluctuated by the cause of the Korean financial crisis. Onthe other hand, it is
basi cal l yduetoal ack of ef fectiveindi cestoneasurethe performance of i nnovative
activities.

(@ The l ocal woul d be very critical for sustaininginnovative conpet ences of firns.
However, is shoul d not be i gnored that non-local networks infirmactivities al so
of fer know edge and i nf or mati on assets because regi on may be recogni sed i s a ki nd
of open system Thus we need to incorporate the local and the extra-local in
anal ysi ng regi onal innovation systens.




<Sub-table 1 > Sources of innovation by pl ace

institution

S

- i I ndustri al Hi -tech
Regi on/im estates in| Changwon ([start-up firms
Sour ci ng pl ace Taej on in Taejon
i ntra-region 28.3 @ 65.1 D 43.8 D
Nei ghbouri ng area of the region 5.7 9.5 0.0
extra-region 49.1 D 19.0 @ 37.5 @
over seas 17.0 ® 6.3 18.8 ®
t ot al 100.0 100.0 100.0

<Sub-table 2> Rel ationship with intra-regional firnms in innovation
Cust oner s not hel pful 58.4 46. 6 66.7

hel pf ul 41.6 53.4 33.4
Conpeti ng not hel pful 65.4 57. 4 80.0
firms hel pf ul 34.6 42. 6 20.0
Suppl i ers not hel pf ul 56.2 29.3 41. 4
hel pf ul 43. 8 70.7 58. 6

<Sub-tabl e 3> The average ratio of intra-regional material |inkages

The aver age ratio of 23.0 39.5 35.1
i ntra-regional purchase

The aver age ratio of 11.8 49. 3 31.6
i ntra-regional sale

<Sub-tabl e 4> Have you got any help froml ocal support

institutions?

Cent r al Yes 56.5 57.5 81.7
gover nient No 43. 4 52.5 18.2
Local Yes 47.9 28.6 48. 3
gover nient No 52.1 71. 4 51.7
Canber of Yes 37.5 31.6 34.5
commer ce or No 62.5 68. 4 65.5
t rade uni on
Local Yes 37.5 44.1 43. 3
fi nanci al No 62.5 55. 9 56. 7

uni versities?

<Sub-tabl e 5> Have you had joint research with R&D centres:-

Yes 50.0 65. 2 27.3

No 50.0 44. 8 72.8

Tot al 100.0 100.0 100.0

<Sub-t abl e 6> Where to enpl oy skill ed | abours and engi neers? (| abour
mobi | i ty)
Wi t hin the region 39.1 71.0 74.2
CQut si de t he region 60. 9 29.0 25.8
<Sub-tabl e 7> Local corporate culture

excl usi ve 54.7 40.0 21.2
cooperative 45. 3 60.0 78.8




*Rank : O @ Q@

** Unit: %
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