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1. Introduction

Korea has achieved a very high rate of indu-
strial gzowth and considerable changes in indu-
strial structure since the First Economic Develop-
ment Plan was launched in 1962. Rapid indust-
rialization and the changes in national industrial
structure have not, of course, progressed without
locational changes in manufacturing in the Kor-
€cn space economy.

During the last quarter of a century, a period
of rapid industrial growth, the process of regional
concentration of manufacturing has been a dom-
inant characteristic of interregional manufactur-
ing change." That is, bipolar concentration of
manufacturing activities in Seoul and Puan met-

ropolitan areas? can be identified as a distinct

Chuo University, Tokyo, Japan

pattern resulting from the locational changes of
manufacturing. In 1960, Seoul and Pusan metro-
politan areas shared about 33.6% and 23.5%
of the national manufacturing employment, res-
pectively. Now the figures has changed to 49. (0%
and 28. 3% respectively, meaning that the two
metropolitan areas share more than three quart-
ers of the national manufacturing employment.
There has also been a trend of hierarchical diffu-
sion from higher urban centers to lower urban
centers in operating units of industrial systems.
In this diffusion process the role of Seoul has
been predominant and the diffusion from Seoul
to all the other cities is more appropriate rather
than the hierarchical diffusion within Korean
Urban system as a whole.?

On the metropolitan level, several stages of

locational changes can be recognized during the
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last quarter of a century. In the Seoul metropoli-
tan area, for example, continuous concentration
to the central city until 1968 and dencentraliza-
tion. from the central city to the suburbs there-
after can be easily identified*

These locational changes in manufacturing
have, to a large extent, been related to the chan-
ges of the national industrial structure itself.®
The growth of the Southeastern coastal region
as the second largest industrial area of the nation
is, for example, closely related with the growth
of heavy and chemical industries during the
197Js.

The transformation of the national industrial
structure did, however, exert different impacts
on different areas. Certain areas may have bene-
fite¢c from leading growth industries, while other
areas may have not benefited that much. During
the rapid industrialization period, therefore, the
impact of the changes of the national industrial
structure and the locational changes of manufac-
turing seems to have been manifested in the
national space economy and in turn has resulted
in dynamic patterns of spatial industrial strue-
tures.

The purposes of this study are to examine the
extent to which industrial structure of each areal
unit has changed since 1970; to investigate major
dimensions of spatial industrial structures; and
to specify distinct regions exhibiting similar in-
dustrial structures. The major hypothesis implied
in this study is that recent industrial growth and

locasional shifts in manufacturing contribute to

the development of new spatial industrial struc-
ture and the dynamics of existing spatial dimen-

sions of industrial structures in Korea.

2. Data and Methodology

Primary data used in this study are the num-
ber of employees by three digit SIC industry
groups. The 28 three digit SIC industry groups
were reorganized into 26 industry groups, in
which SIC 324 (footwear) was included in SIC
323 (leather and leather products) and SIC 314
(tobacco) was included in SIC 313 (beverage)
in this study :see. Table 1), Areal boundaries
of thirty two cities and one hundred thirty eight
counties in 1970 are utilized as basic areal units
in the analyses.

A simplified index of diversity developed by
Shear® is used to measure the extent to which
industrial structure of each areal unit has been
diversified since 1970. Shear’s diversity index D
is as follows.

D=(9x10%, (5P;+3P;+Py)
where D=diversity index
P,, P, and Py=percent of total employment
in the first-ranking, the second-ranking, and
the third-ranking three-digit SIC manufac-
turing category, respectively.
The maximum diversity is 10N (N=number of
industry groups) and the minimum diversity is
18. The major advantages of this index are 1)
the simplicity of computation and 2) direct com-

parability with other regions and with different

3) Park, Sam Ock, 1985a, “Industrial Location Policies in Major Metropolitan Areas of Korea,” The Journal
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years as long as consistent categories are main-
taired.

Spatial variations of industrial structure are
illustrated by the use of the Q-mode principal
component analysis (PCA). The Q-mode factor
analytic technique in this study considers the
treatment of areas (cities and counties) as vari-
ables and the three digit SIC categories as obser-
vations. The analysis therefore provides the
identification of groups of areal wunits having
similar levels of internal industrial structure.
Cautions are needed in the interpretation of
components since the magnitude of industrial
employment is not reflected in the outcome, only
the similarity in the internal structure of unit
areas is reflected. In order to examine dynamics
of spatial dimension of industrial structure, Q-
mode PCA were conducted separately for the
years of 1970, 1976, 1980, and 1984.

3. Diversity of Manufacturing

Traditionally, industrial diversification or spe-
cialization was analyzed in relation to regional
policy for depressed industrial areas.” More re-
cently, several studies focused on the analysis
of industrial diversification in relation to city
size and regional economic growth.® Even if
there has not been a perfect agreement on the
resalts of diversity study, a diversified economy,
especiaily diversified in leading industrial sectors,
is generally considered better than undiversified
one.® In this study, focus is on the analysis of
extents and areal variations in industrial diversity
rather than the evaluation of functions of the
diversity.

Since the early iG60s the industrial structure

Table 1. Precent of Each Three-Digit SIC Indus-
trial Group to Total Manufacturing Em-

ployment
Industrial groups | 1970 | 1984
SIC 321 Textile 24.0 } 16.3
311 Food 8.8 5.7
322 Apparel(except footwear) 6.1| 9.8
390 Other manufacturing 56| 3.7
384 Transport equipment 50 6.3
313 Beverages & tobacco 4.8 1.0

383 Electrical machinery, appa- | 4.6 | 12.2
ratus appliances and supplies

331 Wood & wood products 42| 1.8

381 Fabricated metal products 41 7.1
(except machinery & equip-
ments)

S
[}
™
[=23

369 Other non-metallic mineral
products

342 Printing & publishing

355 Rubber products

371 Iron & steel basic

382 Machinery except electrical

352 Other chemical products

351 Industrial chemicals

341 Paper & paper products

354 Miscellaneous products of
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peiroleum & coal

356 Plastic products 1.1} 2.8
332 Furniture & fixture 1.1 1.1
362 Glass products 0.9 0.7
323 Leather and leather produ- 0.9 6.0

cts & footwear
361 Pottery, china and earthen- 0.8. 0.8
ware

385 Professional and scientific; 0.

-3
[y
2]

measuring and controlling
equipments; photographic

and optical goods '
372 Non-ferrous metal basic 0.6 0.5

353 Petroleum refineries 0.4 0.3

Sources: Computed from the mining and manufac-
turing survey data.

7y Elqrence, P.S., 1939, “Economic Research and Industrial Policy,” Economic Journal, Vol. 47, pp. 621-641.
Gallaway, L., 1969, “Some Aspects of the Economic Structure of Depressed Industrial Areas,” Land

Economics, Vol. 35, No. 4, pp. 337-346.

8) ‘Hyung, Kie Joo, 1979, “A Study on Agglomeration Theory—with Reference to Manufacturing Diversity
in Korea Urban Areas,” Geography, The Korean Geographical Society, Vol. 20, pp.12-37. (in Xorean

with English summary)



of Korea has changed considerably and the struc-
tural change could be related to the industrial
development policy. The industrial bases of Korea
were poor in the 1950s with only a small amo-
unt of manufacturing activity. Industrial strate-
gies in the 1950s were domestic economy oriented
and input substitution of consumer’s goods was
greatly emphasized. The early 1960s can be id-
enlified as a kind of transition period, in which
export promotion began to be emphasized in a-
ccordance with selective emphasis of input substi-
tution. During this transition period textiles,
apparel, and footwear showed considerable growth.

Export-oriented industrialization has been the
major industrial strategy for a growth impetus
since the late 1960s. Labor intensive industries
were becoming internationally competitive and
the industries were already self-sustaining in the
late 1960s. Capital intensive industries such as
shipbuilding industry, iron and steel, motor veh-
icle assemby, and petrochemicals have showed
higher growth with government’s emphasis on
the heavy and chemical industries, while the
self-sustaining labor intensive industries have
experienced a decrease in their shares since 1970.

Recently, especially in the 1980s, the develop-

Table 2. Mean of Shear’s Diversity Indices of
Areal Units by Three Areas

Regions Number off 1470 ' 1984
Seoul metropolitan area } 22 l 43.6 i 52.8
Pusan metropolitan area 26 ; 35.2 { 32.9
The rest of the country 122 | 35.9 { 31.5

Sources: Computed from the mining and manufact-
uring survey data.

ment of technology-intensive industries such as
semiconducters, fine ceramics, computers, and
bioengineering is being emphasized with increa-
sing R&D investments.

The changes of percentage in each three digit
SIC group from 1970 to 1984 reveal the struc-
tural changes experienced during the rapid indu-
strialization period (Table 1), Overall Shear’s
index of diversity increased considerably from 59
in 1970 to 70 in 1984. The increase in the degree
of diversity of the national industrial structure
has, however, exerted different impacts on the
regional industrial structure. Considering Seoul
metropolitan area as a most industrialized region,
Pusan metropolitan area as an industrialized
region, and the rest of the country as less indus-

trialized area in the nation, the degree and trend

Table 3. Trend of Changes in Diversification, 1970~1984

The rest of

[ Kyeonggi S. Kyeongsang \[
i Province Province the country
Number of more diversifying* areal units i 13 (62)*** 12 (48)*** | 38 (31)***
Number of more specializing** areal Units I 8 (38) 13 (52) | 84 (69)
Total | 21000 | 25Q000 | 1220100
* increased in the diversity index *** narentheses are percentages

** decreased in the diversity index

Sources: Compiled and computed from the mining and manufacturing survey data.

nomic Geography, Vol. 51, No. 1, pp.37-49.
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10) Kim, Kwang-Suk, 1980, Pattern and Factors of Korean Industrialization, Korean Development Institute,

Seoul. (in Korean)



of diversity can be related to the degree of ind-
ustrialization and industrial growth. The Seoul
metropolitan area is more diversified than the rest
of the country and has increased the degree of
diversity since 1970 as represented in the mean of
shezr’s diversity indices in Table 2. In Kyeong-
gi Province, more areal units increased the de-
gree of diversity, while in the rest of the coun-
try except for the Pusan metropolitan area far
morz areal units decreased the degree of diversity
in industrial structure from 1970 to 1984. South
Kyeongsang Province represents a midway of the
above two regions with showing about the half
of the unit areas increased in the degree of div-
ersily (Table 3).

Considering industrial shift in the Korean space
economy as shown in Table 4, the changes in
industrial structure seem to be consistent with
the industrial growth of various regions. Kyeong-
gi province, which has experienced the highest
ecoriomic and manufacturing growth in the nation
has been comparatively most diversified and div-
and 4), On the other
hani, the rest of the country has shown more

ersifying. (Table 2,3,

specialized and specializing industrial structure.
The Pusan metropolitan area was in the middle
of the two regions in its manufacturing growth
and the trend of changes in diversity. The mean
degree of diversity of unit areas in the Pusan

met:opolitan area is, however, almost similar to

that of the rest of the country because of indu-
strial cities such as Ulsan, Masan, and Chang-
won, highly specialized in the sector of heavy
and chemical industry. Thus, the locational chan-
ges in manufacturing, related to the changes
of the national industrial structure, have contri-
buted to the dynamics of the regional industrial

structure.

4, Spatial Dimensions of Industrial Structure

(1) Industrial Structure Components

The principal component procedures were com-
pleted for each year of 1970, 1976, 1980,
1984. Based on the 5 percent cut off criterion,

and

five components for each year of the analysis
were identified. Hence, a component contributing
less than 5 percent to the overall explanation
was excluded. The basis of the criterion is that
any component explaining less than this propor-
tion must contain a large random error varian-
Ce.ll]

Percent total variance and three digit SIC gro-
ups of high positive scores on each component
in each year are illustrated in Table 5. Even
though the table representation does not show
spatial dimension directly, close examinations of
the percent total variance and the component
scores reveal two important issues that corrobor-

ate the results implicit in the measure of diver-

Table 4. Regional Distribution of Manufacturing Employment

|
Yar | Sou | Kgmed | g | Smmens | Tem N T e
1958 25.0 9.5 15.5 8.1 15.0 26.9
1933 29.6 10. 2 17.2 5.3 14.5 23.2
1958 34.0 9.5 17.3 6.0 12.2 21.0
1970 33.9 12.1 15.9 7.0 11.5 19.6
1973 33.7 14.1 16.5 8.8 10.8 16.1
1978 25.4 22.4 17.5 l 10. 4 12.1 12.2
1934 24.8 } 24.2 15.7 L 12.6 11.8 10.9

Sources: Computed from the mining and manufacturing survey data.

T) King, L.J., 1969, Statistical Analysis in Geography, Prentice-Hall, Englewood Cliffs, N.]J.



Table 5. Industrial Structure Components

fComponent Percent total (Cumulative)

Vear variance SIC groups of high positive scores
' I 26.96 (26.96) | textile
i il 24.15 (51.11) food
1970 [ il 14.28 (65. 39) beverages
v 7.51 (72.90) other non-metallic minerals
\% 6.03 (78.93) other manufacturing
I 38. 45 (38. 45) textile
1 16. 88 (55. 33) food
1976 i 8.80 (64.13) beverages
| v 6. 62 (70.75) other non-metallic minerals
j v 6.42 (77.17) leather; electrical machinery; other manufacturing
S 25. 33 (25.33) | textile
I 23.72 (49.05) | food
1980 | I 9.56 (58.61) electrical machinery
] V 7.85 (66.46) | beverages; wood products
! \ 7.74 (74. 20) F other non-metallic minerals
L 20.89 (20.89) | food
3 I 20.49 (41.38) | textile
1984 i 11.81 (53.19) electrical machinery
v 11.77 (64. 96) other non-metallic minerals
v 5.89 (70. 85) beverages; wood products

sitv. Firstly, cumulative percent total variance
of five components for each year has been decr-
easing comsistently since 1970, reflecting a slight
diversifying trend in the industrial structure
coraponents.

Secondly, dynamic industrial structure with
emearging new leading industrial sectors and va-
nishing or stagnating sectors can be recognized
in the comparison of component scores of each
vear, though there exits considerable similarity
in certain extracted components throughout the
food, and other

non-metallic mineral products scored strongly on

entire study period. Textile,

Component I, II, and IV respectively in 1970,
and these three industrial groups contribute most
to three components respectively in 1976, 1980,
ancd 1984,
structure components throughout the study period.

reflecting a similarity in industrial

There exist changes in the other industrial struc-

ture components. Beverages was a single most

important sector which scored strongly on com-
ponent IIT in 1970 and 1976, but the importance
of beverages in the contribution to the similarity
in structure by means of high positive component
score has been diminishing in the 1980s. Other
manuafacturing scored highly on component V in
1970, but it did not significantly contribute to
any major component after 1976. Instead, elec-
trical machinery has begun to emerge as an im-
portant sector in spatial structure since 1976.
These similarity and dynamic aspects in the
industrial structure components reveal only sec-
toral aspects of industry. Spatial aspects of the
industrial structure components can be examined

by analyses of the components loadings.

(2) Spatial
the Industrial Structure Components.

Patterns and Dynamics of

Instead of Table presentation, component loa-

dings are displayed in maps in order to under-
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stand spatial dimensions easily. Component I in
1984 is almost identical with component Il in
1970, 1976, and 1980 (Figure 1 and Table 5).

This component represents similarity in industrial

structure of the eastern and southwestern coastal
regions, which has maintained a dominant posi-

tion in food industry for a long time. The dis-

tinct spatial dimension has never been changed
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since 1970, though there exists a slight change
in spatial extension. Most of the regions highly
related to the component are poor in industrial

development.

Component IT in 1984 is comparable to comp-
onent I in 1970, 1976, and 1980 (Figure 2 and
Table 5), This component is considered an inland

dispressed pattern which reveals traditional

f— 7 4 JR—
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textile dominant structure. Taegu city and its
surrounding areas are traditional textile regions
and these areas are still closely related to the
component. Remarkable spatial extension of high
component loadings(>-0. 8) in 1976 reflects consi-
derable dispersion of textile industry during the
early 1970s. The textile industry in Korea has
undergone decentralization and dispersion since
the late 1960s. Higher percent total variance of
Component I in 1976 (38.5%) and continuous
decrease of the percent thereafter reveal the hi-
cher degree of spatial expansion of the textile
industry in the mid-seventies and comparative
stagaation of the industry thereafter, respectively.

Component III in 1984 is a newly emerged
Seoul-Pusan axis structure which is dominated
by electrical machinery industry (Figure 3 and
Tab.e 5), This spatial structure has begun to
show up since mid 1970s and has emerged as a
distinet component since 1980. The emergence of

this spatial component reflects the areal expansion

of technology intensive industrial location,
especially decentralization within the Seoul me-
tropolitan area. The Seoul metropolitan area com-
prised 63.9% of total high technology industrial
plants in 1983 and rapid decentralization from
Seoul to its suburbs has progressed since around
the end of 1970s.12

Component IV in 1984 is almost identical with
component V in 1980 and component IV in 1970
and 1976 (Figure 4 and Table 5). Areas of high
component include the counties of comparatively
rich natural resource endowments and are related
to the dominance of other nonmetallic mineral
products in their industrial structure.

Component V in 1984 is comparable to comp-
onent IV in |980 and is somewhat related to
component III in 1970 and 1976 (Figure 5 and
Table 5). This component in 1980 and 1984
comprises mainly underdeveloped and unindust-
rialized regions. Wood and wood products and

beverage industries contributed most to the sim-

12} Park, Sam Ock, 1985b, “High Technology Industries, R&D Activities, and Regional Development in Ko-
rea,” The Korean Journal of Regional Science, Vol. 1, pp.37-50.
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ilarity in structure. The unindustrialized rural
coanties were relatively specialized in beverage
industry in their industrial structure before the
easly 1970s as brewing industry dispersed even

to rural areas. Because of this relative speciali-

zation, component III in 1970 mainly represented
dispersed rural counties throughout the country.
From the mid 1970s, however, most of rural
areas have experienced the changes in industrial

structure, especially with the dispersion of textile
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industry to rural areas, and therefore, relative
position of the brewing industry in rural coun-
ties has been attenuated since that time. Less
extended spatial pattern with lower level of the

percent total variance of the component in 1976

and futher less important position of the beverage
industry in the spatial industeial structure comp-
onent in the 1980s support the above interpret-
ation. Beverages may not contribute to any major

component with further progress of industrializa-



tion of rural areas in the future.
5. Summary and Discussions

This study aims to examine the extent to whi-
zh regional industrial structure has changed since
1970; to investigate major dimensions of spatial
industrial structure; and to specify distinct regi-
ons showing similar industrial structure.

National industrial structure as a whole has
been diversified since 1970. There exists, how-
ever, a spatial variation in the diversity of indu-
strial structure. Unit areas in the Seoul metro-
politan area are comparatively more diversified
and diversifying in their industrial structures,
while most of the unit areas in the peripheral
regions are relatively less diversified and even
riore specializing. Unit areas in the Pusan met-
ropolitan area are in the middle of the two re-
gions in the diversifying trend. The results of the
diversity analyses reflect that the degree of div-
ersity in industrial structure is somewhat related
to regional industrial growth as implied in the
study of regional industrial structure of the U.S.
South and in the study of U.S. economy.!®

Spatial dimensions of industrial structure in
1984 can be represented by five components re-
sulting from the Q-mode PCA. These are 1) ea-
stern and southwestern coastal regional structure
which has maintained a dominant position in food
irdustry for a long time; 2) Inland dispersed
regional pattern which is related to the textile
dominant structure; 3) newly emerging Seoul-
Pisan axis structure, related with the recent
technology intensive industrial development; 4)
natural resources oriented areal structure, related
with the dominance of other non-metallic mineral

products; and 5) underdeveloped and unindust-

rialized reorganizing regional structure, dominated
by wood and wood products and beverage indus-
tries.

From the above five components 1), 2), and
4) are long standing spatial structure of industry
in Korea though considerable fluctuations in spa-
tial extents exist in the textile dominant struc-
ture. There also exists dynamics in other com-
ponents. One is a newly emerging spatial dimen-
sion of industrial structure and the other is
losing its importance as a distinct spatial dimen-
sion of industrial structure and seems to be reor-
ganized in the near future.

The overall results of the Q-mode PCA support
the hypothesis that the rapid industrial growth
and the locational changes in manufacturing have
contributed to the emergence of the new spatial
dimension of industrial structure and the dyna-
mics of existing spatial dimensions of industrial
structure in the Korean space economy. Several
policy implications can be discussed from the
results of this study.

The continuous long-standing spatial dimensi-
ons of industrial structure which are related to
traditional labor-intensive industrial sector is still
important in the Korean space economy, especi-
ally in the relatively laggard regions. The evol-
ution of new spatial industrial dimensions is not
overriding at present stage, rather it seems to be
an ongoing process. Accordingly, sectoral diver-
sifications and improvements in productivity and
technology in the traditional sectcr should be
pursued simultaneously for the regional develop-
ment of the laggard regions which are domina-
nt in the long-standing spatial industiral struc-
ture.

In order to disperse structural transformations

into the peripheral areas in the Korean space

—mmes S., 1981, “Structural Adjustments in The Southern Manufacturing Sector,” Professional

Geographer, Vol. 33, No. 4, pp.466-474.

Keinath, Jr. W.F., 1985, “The Spatial Component of the Post-Industrial Society,” Economic Geogr-aphy,

Vol. 61, pp.223-240.
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economy, the enlightenment of regional innova-
tion potentials in the regional centers of periph-
eral regions should also seriously be considered
in the high technology industrial development
policy. Mere physical dispersion of plants to lag-
ging regions from Seoul and in turn changes in
industrial structure of the regions may not succe-
sfully contribute to the balanced developments of
peripheral regions. This is true in the case that
the overconcentration of decision powers of larger
firms in the core area and limited autonomy at
the plant level in the peripheral areas result in
the lower level of local linkages in production,
services, and informations.'* About 882 of the
headquaters which have locationally separated
plants are concentrated in Seoul.!® This overcon-
centration of decision powers of larger firms in
Seoul may not be desirable to the development
of the peripheral regions.

Other aspect to be considered in the industrial
structure of a region is product cycle stages, If
a region is highly specialized only in standardized
manufacturing, the region’s economy may be

vulnerable even if it is diversified across several
industries.'® The examination of spatial division
of labor and issues of external control in Korea
suggests that cities other than Seoul, Pusan, and
Taegu are in poor condition in innovation poten-
tials and plants located in the peripheral regi-
ons are more highly standardized than those of
the core areas.!”

Discussions based on views of industrial sys-
tems and the stages of product cycle suggest that
a region’s diversity in operating units of indus-
trial systems and product cycle stages should be
concurrently considered with the diversity of
regional industrial structure in order to link the
sectoral transformations with the development of
regions. In this aspect, further in-depth studies
on spatial industrial structure with integrating
aspects of industrial systems, innovation poten-
tials, and sectoral aspects of industry altogether
are necessary to derive agreeable policy implica-
tions for regional develoment of the peripheral

regions in the Korean space economy.

_14) Watts, H.D., 1981, The Branch Plant Economy: A Study of External Control, Longman, London.
Park, Sam Ock, 1986, “Regional Changes in the Industrial System of a Newly Industrializing Country:
The Case of Korea,” in Hamilton, F.E.I. ed. Industrialization in Developing and Peripheral Regions,

Croom Helm, London.
15) Park, Sam Ock, 1985a, op. cit.
16) Malecki, E.J., op. cit.
17) Park, Sam Ock, 1985a, op. cit.
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