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Abstract

South Korea has implemented a policy of developing hubs to address issues of unbalanced growth and regional decline.
While the policy has faced criticism, studies have shown that the positive effects of these hubs can have a ripple effect
on surrounding regions. For these spillover effects to be successful, plans and policies must consider the characteristics
of regional industrial structures and inter-industry linkages. Additionally, functional linkages between cities can determine
whether spillover effects are negative, such as the straw effect. Therefore, effective urban growth policies need to consider
regional strategies within an area, local industrial characteristics, and neighborhood linkage strategies. Many studies have
analyzed synergistic industries and their growth effects by using input-output models and regional industry linkage tables
to identify regional linkage industries. However, the industries identified in these studies have limitations that do not reflect
the functional linkages between regions. It is necessary o analyze whether regional linkage industries lead to urban growth
in small and medium-sized cities that are closely related to imbalance problems. Therefore, this study aims to identify
regional linkage industries by analyzing the industries linked to the leading industries of the hub city in small and medium-
sized urban areas in Korea and then examine whether these industries are related to urban growth when concentrated in
the surrounding areas. This is expected to provide specific implications for the regional industry linkage plan.
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Variables Calculation formulas
\[f);r[:i):glgim Growth rate of GRDP per capita (GRDP per capita in 2021 / GRDP per capita in 2017) -1
Change rate of population (Population in 2021 / Population in 2017) -1
Social Fiscal independence =
variables Child-aged ratio Population with age 65 and over / Population under 15
Population density Population / Urban area (Km"2)
Share of employees in manufacturing
Share of employees in information and communication ) .
: c —— Number of each industrial employees / Number of the
Share of employees in professional, scientific and total employees
technical activities
Economic : . .
variables Share of employees in food service & lodging
General industrial park productivity . .
: : - — Total production(one million won) / Total area (m?)
National industrial park productivity
Growth rate of employees _(Number of employees in 2021 / Number of employees
in2017)-1
Number of new dwellings Number of dwellings built since 2017
General industrial park area
Physmal National industrial park area
variables
Distance to the nearest hub city Distance from the center of nearest hub city (km)
Administrative area =
Strong linked
Weak linked
Share of Manufacturing-based linked Number of each industrial employees / Number of the
employees total employees
Community-based linked
: Overall industry-based linked
Regionally b
linked Strong x Manufacturing based linked
indust : -
R Weak x Manufacturing based linked
Interaction  Strong x Community based link
terms

Weak x Community based link

Strong x Overall industry-based linked

Weak x Overall industry-based linked
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Figure 1. Classification of regionally linked industries
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Table 2. Centrality index of hub cities

. Year
Cities Average
2017 2018 2019
Chuncheon 1.91 193 191 192
Wonju 1.58 1.81 1.73 171
Gangneung 1.47 1.49 144 147
Sokcho 145 147 147 1.46
Samcheok 1.36 126 129 1.30
Jeongseon 0.91 0.93 1.03 0.95
Cheongju 2.89 291 292 291
Jecheon 1.15 1.13 1.10 113
Eumseong 0.96 0.99 1.01 0.98
Cheonan 1.74 174 1.68 172
Asan 1.09 1.09 1.08 1.09
Seosan 1.00 1.02 1.00 1.01
Jeonju 416 405 410 410
Gunsan 1.19 120 1.20 1.20
lksan 1.40 141 142 141
Namwon 1.08 1.09 1.08 1.08
Mokpo 3.03 304 312 3.06
SunCheon 2.83 2856 288 285
Gwangyang 1.00 1.00 0.98 0.99
Gyeongju 1.07 1.07 1.09 1.08
Andong 2.06 205 202 204
Gumi 1.61 1.60 1.59 1.60
Yeongju 1.08 1.08 1.09 1.08
Gyeongsan 1.15 112 1.14 1.14
Changwon 3.02 3.06 315 307
Jinju 227 227 226 227
Tongyeong 1.01 1.00 0.98 1.00
Gimhae 1.26 1.24 126 125

€ EAE = A AHEAE uRTHHES B84,
2018) °1F A E AHEAE 7IE22 ITA 42 233t 4
EAIE B35 ofF EEE ARAtefe] F2E efsly]
A3 w4, ¥, BY, o19E 1o R FEskaL, AxYe
BF AEY, TEY, AYANUeE RStk A2kl
75 "S7F ZEHol7] uf o] APAToNA (P4, 2013) £
o AR, 2R {8 Ao s RSk n, 19 4

<= 4%, A7)k FEY, AR, FEAEE
Y SO T8t

" D& F2E AL FAR 4 iy BlEE AREAE
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Figure 2. Proportion of employment in leading industries within hub cities

Note: The darker the shading, the higher the share of each hub cities
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Table 3. Correlation coefficient of the proportion of employees between the industrial structure of nearby hub cities and regionally

linked industries in the surrounding area

Types of regionally linked industry

Industry types
Strong Weak Manufacturing Community Overall industry

Primary ind 0.056 -0.045 0.534%* -0.099 -0.224%*

Light ind -0.212** -0.031 0.307* 0.021 -0.089
Manufact- Heavy ind -0.149 -0.269™* -0.156 -0.121 0.056
uring Ad q

vRneRe . -0.103 -0.080 0.203* 0071 0127

manufacturing ind

Producer service ind -0.055 0.082 -0.163 -0.164 0.231*
Service Consumer service ind 0.166 -0.319™* -0.4587* 0.200* 0.241*

Distribution service ind -0.228** -0.008 -0.033 0.022 0.050

Construction ind 0.213* -0.108 0.327%* -0.077 -0.069
Etcind Supply ind -0.042 0.1356 0.6568* 0.028 -0.185*

Public service ind 0.040 -0.244** -0.056 -0.026 0.009

Note: ***p<0.01; **p<0.5; *p<0.1, round off the numbers to three decimal places.
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Figure 3. Proportion of employees in strong regionally linked
industry within non-hub cities
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Figure 5. Proportion of employees in manufacturing based
regionally linked industry within non-hub cities
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Proportion of employees in “Weak” Growth rate of GRDP
linked industries relative to the total per capita in hub cities
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Figure 4. Proportion of employees in weak regionally linked
industry within non-hub cities
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Figure 6. Proportion of employees in community based
regionally linked industry within non-hub cities
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Figure 7. Proportion of employees in overall industry based
regionally linked industry within non-hub cities
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Table 4. Descriptive analysis of variables

Variables Obs Mean Std.Dev. Min Max
Dependent o\ th rate of GRDP per capita 95 0.1282 0.1057 -0.2058 0.3872
variables
Change rate of population 95 -0.0513 0.0599 -0.1323 02177
Social Fiscal independence 95 122926 58623 58000 33.9000
variables  chjld-aged ratio 95 0.3456 0.2300 0.1087 1.3636
Population density 95 184.4881 376.0338 19.1073 2/933.3480
Share of employees in manufacturing 95 01649 01138 0.0361 05284
Share of (_employees in information and 05 0.0076 0.0048 00017 0.0403
communication
. Share of employees in professional, 95 00219 00126 00075 00717
Economical  scientific and technical activities
variatiles Share of employees in food service & lodging 95 0.1004 0.0365 0.0479 0.2306
General industrial park productivity 95 1327183 2152399 0.0000 9218937
National industrial park productivity 95 27.0345 1534640 0.0000 13619320
Growth rate of employees 95 02543 0.1245 -0.1108 07394
Number of new dwellings 95 4,138.8840 51281110 715.0000 35,776.0000
General industrial park area 95 2,0012950  3,091.2230 0.0000 14,193.0000
\F:ansﬁgls National industrial park area 95 28522210 124421800 00000 964050000
Distance to the nearest hub city 95 16.6325 105176 3.0689 49 4935
administrative area 95 646.4776 311.1617 517913 1,615.1070
Strong linked 95 0.0203 0.0368 0.0000 0.2830
Weak linked 95 0.0241 0.0295 0.0000 0.1073
Shareof ™y, facturing-based linked 95 0.0737 0.0552 0.0000 02376
employees
Community-based linked 95 0.0300 0.0351 0.0000 0.1454
; Overall industry-based linked 95 0.0406 0.0340 0.0001 0.1454
Regional
linked Strong x Manufacturing linked 95 0.0012 0.0020 0.0000 0.0085
indust e
& Weak x Manufacturing linked 95 0.0022 0.0031 0.0000 0.0125
Interaction  Strong x Community linked 95 0.0003 0.0004 0.0000 0.0022
terms Weak x Community linked 95 0.0004 0.0007 0.0000 00034
Strong x Overall industry linked 95 0.0006 00012 0.0000 0.0087
Weak x Overall industry linked 95 0.0006 0.0009 0.0000 0.0054
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Table 5. Impacts and relationships of regionally linked industry on urban growth

GRDP per capita
Variables
Model 1 Model 2
Change rate of population -0.839** -0971%
S s Fiscal independence -0.004 -0.004*
Child-aged ratio -0.079 -0.107
Population density 13236 29247
Share of employees in manufacturing -0.003 0.006
Share of employees in information and communication 3304 5 435"
Share of employees in professional, scientific and technical activities -1.652* -1.009
Egﬁgglrgsical Share of employees in food service & lodging 0.160 0.350
Productivity of general industrial park 0.000 0.000™
Productivity of national industrial park 0.000 0.000
Change rate of workers 0.080 0.066
Number of new dwellings 0.000 0.000
General industrial park area 0.000 0.000
Eggsgjlgjs National industrial park area 0.000 0.000
Distance to the nearest hub city 0.000 0.000
Administrative area 0.000 0.000
Strong -0.632* -
Weak 1.002%* -
Sfr:aa;)ri)%es Manufacturing-based -0.230 -0.919**
Community-based 0.602* 1.128**
Overall industry-based 0.626" 0.668*
::i{rfig;?irilggistry Strong x Manufacturing linked = 13.218
Weak x Manufacturing linked & 13.221**
fistersiction Strong x Community linked - -83.939™*
terms Weak x Community linked - 12,566
Strong x Overall industry linked = -12.647
Weak » Overall industry linked — -0614
const 0.042 0.019
R-square 0.464 05628

Note: #*p<0.01; **p<0.5; *p<0.1, round off the numbers to three decimal places.
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