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A Typology of Korean Cities Using the Balanced Development Index:
A Latent Profile Analysis Approach

o]9lZ Minju Lee**, 12]% Euijune Kim***

Abstract

This study aims to categorize Korean cities using the Balanced Development Index of the Presidential Committee
for Balanced National Development and explore each group's regional characteristics. To do this, we employed Latent
Profile Analysis (LPA) to classify 226 cities (local governments) in Korea. The regions were classified into five groups;
(A) metropolitan cities, (B) mixed type, (C) small cities in provinces, (D) capital regions, and (E) rural areas. Based
on the classification results, we identified the characteristics of regional conditions and the strengths and weaknesses
of the five groups. This study calls for regional customized policy development that considers regional environments
in more detail. Furthermore, it is expected to be used as material for regional development policy.

Keywords: Balanced Regional Development, Balanced Development Index, Classification, Latent Profile Analysis
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Table 1 _ Balanced Development Index

Category

Sub Category

Indicator

Key Performance

Population Change

The average annual population growth rate over 40 years (1975~2015) (%)

Indicators Local Government Finance Local finance independence average of three years (%)
Percentage of old houses(%)
Quality of Housing Percentage of vacant houses(%)
Housing Percentage of households under minimum housing standard (%)
o Water supply rate (%)
Lifeline Supply
Sewerage System supply rate (%)
Infrastructure Road pavement rate (%)
Highway 1C accessibility (km)
Transport - - - o
Accessibility to Facilities High Speed Rail Accessibility (km)
Percentage of population in parking lot service area (%)
Indust The growth rate of the # of businesses in the last three years (%)
ndus
i The rate of increase in the # of workers in the last three years (%)
Industry and High Value-added Industry Knowledge-based industrial agglomeration average of three-year
Employment Employment Percentage of regular workers (%)
) # of Patent
Innovation
R&D expenses per R&D personnel (KRW 1,000)
# of childcare facilities per 1,000 infants
Education Education Facilities Supply

# of schools per 1,000 school age population (elementary, middle and high schools)
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Category Sub Category Indicator
Accessibility to Educational Percentage of infant population in the service area of childcare centers (%)
Facilities Percentage of school-age population in elementary school service area (%)
- # of cultural facilities per 100,000 people
Supply of Cultural facilities S
# of seats of cultural facilities per 1,000 people
Culture and Avrtistic Activities # of artistic activities per 100,000 people
Leisure Percentage of population in performance cultural facilities service area (%)
Accessibility of Cultural facilities Percentage of population in library service area (%)
Percentage of population in public sports facility service area (%)
# of residents per rescue paramedic
Safety Net - -
ety # of residents in charge per 119 safety center
afel
o - Accessibility to the fire station
Accessibility to Facilities — - -
Accessibility to the police station (km)
Urban park area per 1,000 people (m* / 1,000 people
Supply of Urban Parks A P - peopl { people)
. Greening rate (%)
Environment - . - — ;
Atmospheric Environment Air pollutant emissions per ki (ton / ki’ * year)
Accessibility to Urban Parks Percentage of population in the living area park service area (%)
Percentage of single-person households aged 65 or over (%)
Welfare Demand - — - —
Percentage of National Basic Livelihood Security recipients (%)
Health and Welfare budget Social welfare and health expenditure (%)
Health and Supply of Health and Welfare # of social welfare facilities per 100,000 people
Welfare facilities # of hospital beds per 1,000 people
Percentage of the elderly population in the elderly leisure welfare facility service area (%)
Accessibility to Health and Percentage of population in emergency medical facility service area (%)
Welfare facilities g hop gency Yy o
Percentage of population in hospital service area (%)

Source: https:/Aww.nabis.go.kr/ (accessed July 11, 2022).
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Table 2 _ LPA Fit Indices

# of groups
2| 3] 4|56 ] 7
AIC | 5021 | 4762 | 4682 | 4503 | 4552 | 45026
_ BIC | 5117 | 4892 | 4846 | 4792 | 4785 | 4793
inZiIEes SABIC | 5028 | 4771 | 4694 | 4608 | 4569 | 4546
BLRT | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
Entropy | 0.96 | 0.94 | 0.92 | 0.90 | 0.91 | 0.1
Group 1| 057 [ 0.38 | 019 | 0.17 | 0.07 | 0.06
Group 2| 043 | 0.43 [ 025 | 0.19 | 011 | 0.07
~ |crowp 3 019 [ 041 ] 0.19 | 0.19 | 0.11
C'assr':tft'o” Group 4 015 ] 0.17 | 0.19 | 0.17
Group 5 0.27 | 016 | 0.19
Group 6 0.28 | 0.12
Group 7 0.29
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Figure 1 _ Latent Profile Plots
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Table 3 _ Results of Regional Classification
Types Regions

Seoul (Jongro-gu, Jung-gu, Yongsan-gu, Seongdong-gu, Gwangjin-gu, Dongdaemun-gu, Jungnang-gu,
Seongbuk-gu, Gangbuk-gu, Dobong-gu, Seodaemun-gu, Mapo-gu, Yangcheon-gu, Guro-gu,
Metropolitan cities|Geumcheon-gu, Yeongdeungpo-gu, Dongjak-gu, Gwanak-gu, Gangdong-gu)

(38 regions)  [Busan (Jung-gu, Seo-gu, Dong-gu, Yeongdo-gu, Busanjin-gu, Dongnae-gu, Nam-gu, Saha-gu,

MetngA)Iitan Yeonje-gu, Suyeong-gu, Sasang-gu), Daegu (Jung-gu, Seo-gu, Nam-gu),
citii); Incheon (Dong-gu, Nam-gu, Bupyeong-gu), Gwangju (Dong-gu), Ulsan (Nam-gu)

(39 regions) Medium-Sized

cities(L region) Jeonnam (Mokpo-si)

Small cities |-

Rural areas |-

Seoul (Nowon-gu, Eunpyeong-gu), Busan (Buk-gu, Haeundae-gu, Geumjeong-gu),

Daegu (Dong-gu, Buk-gu, Suseong-gu, Dalseo-gu), Incheon (Nam-gu, Gyeyang-gu),

Gwangju (Seo-gu, Nam-gu, Buk-gu, Gwangsan-gu), Daejeon (Dong-gu, Jung-gu, Seo-gu, Daedeok-gu),
Ulsan (Jung-gu, Dong-gu, Buk-gu), Chungbuk (Cheongju-si), Chungnam (Cheonan-si),

Jeonbuk (Jeonju-si), Gyoengbuk (Pohang-si), Gyeongnam (Gimhae-si, Changwon-si)

Metropolitan cities
(28 regions)
®

Mixed type
(44 regions) Medium-Sized |Gangwon (Chuncheon-si, Wonju-si, Gangneung-si), Jeonbuk (Gunsan-si, Iksan-si),
cities(7 regions) |Jeonnam (Suncheon-si), Gyeongham (Jinju-si)

Small cities  |Gyeonggi(Dongducheon-si), Gangwon (Donghae-si, Sokcho-si), Chungnam (Gyeryong-si),
(7 regions)  |Jeonnam (Gwangyang-si), Gyeongham (Tongyeong-si, Sacheon-si)

24 ZEAT HM1143(2022. 9)



Types

Regions

Rural areas
(2 regions)

Busan (Gijang-gun), Ulsan (Ulju-gun)

©
Small cities in
provinces
(43 regions)

Metropolitan cities

Medium-Sized
cities(5 regions)

Chungbuk (Chungju-si), Jeonnam (Yeosu-si),
Gyeongbuk (Gyeongju-si, Gyeongsan-si), Gyeongnam (Geoje-si)

Small cities
(18 regions)

Gyeonggi (Pocheon-si, Yeoju-si), Chungbuk (Jecheon-si),

Chungnam (Dangjin-si, Gongju-si, Boryeong-si, Seosan-si, Nonsan-si),

Jeonbuk (Jeongup-si, Namwon-si, Gimje-si), Jeonnam (Naju-si),

Gyeongbuk (Gimcheon-si, Andong-si, Yeongju-si, Yeongcheon-si, Mungyeong-si),
Gyeongnam (Miryang-si)

Rural areas
(20 regions)

Gyeonggi (Yeoncheon-gun, Gapyeong-gun, Yangpyeong-gun),

Gangwon (Hongcheon-gun, Hoengseong-gun, Yanggu-gun),

Chungbuk (Okcheon-gun, Jincheon-gun, Eumseong-gun, Jeungpyeong-gun),

Chungnam  (Geumsan-gun, Seocheon-gun, Hongseong-gun), Jeonbuk (Wanju-gun, Hwasun-gun,
Muan-gun), Gyeongbuk (Goryeong-gun, Chilgok-gun), Gyeongnam (Haman-gun, Changnyeong-gun)

()
Capital regions
(38 regions)

Metropolitan cities

Seoul (Gangseo-gu, Seocho-gu, Gangnam-gu, Songpa-gu), Busan (Gangseo-gu),
Incheon (Jung-gu, Yeonsu-gu, Seo-gu), Daejeon (Yuseong-gu),

(20 regions)  |Gyeonggi (Suwon-si, Seongnam-si, Anyang-si, Bucheon-si, Pyeongtaek-si, Ansan-si, Goyang-si,
Namyangju-si, Siheung-si, Yongin-si, Hwaseong-si)
Gyeonggi (Uijeongbu-si, Gwangmyeong-si, Osan-si, Gunpo-si, Hanam-si, Paju-si, Icheon-si, Gimpo-si,

Medium-Sized
cities(13 regions)

Gwangju-si, Yangju-si), Chungnam (Asan-si), Gyeongbuk (Gumi-si),
Gyeongnam (Yangsan-si)

®

Rural areas
(62 regions)

Small cities . . A . .

(& regions) Gyeonggi (Gwacheon-si, Guri-si, Uiwang-si, Anseong-si)

Rural areas

(1 region) Daegu (Dalseong-gun)

Metropolitan cities|-
Small- and
Medium-Sized |-
cities

Small cities . . A

(3 regions) Gangwon (Taebaek-si, Samcheok-si) Gyeongbuk (Sangju-si)
Incheon (Ganghwa-gun, Ongjin-gun), Gangwon (Yeongwol-gun, Pyeongchang-gun, Jeongseon-gun,
Cheorwon-gun, Hwacheon-gun, Inje-gun, Goseong-gun, Yangyang-gun),
Chungbuk (Boeun-gun, Yeongdong-gun, Goesan-gun, Danyang-gun),
Chungnam (Buyeo-gun, Cheongyang-gun, Yesan-gun, Taean-gun),

Rural areas Jeonbuk  (Jinan-gun, Muju-gun, Jangsu-gun, Imsil-gun, Sunchang-gun, Gochang-gun, Buan-gun),

(59 regions)

Jeonnam (Damyang-gun, Gokseong-gun, Gurye-gun, Goheung-gun, Boseong-gun, Jangheung-gun,
Gangjin-gun, Haenam-gun, Yeongam-gun, Hampyeong-gun, Yeonggwang-gun, Jangseong-gun,
Wiando-gun, Jindo-gun, Sinan-gun), Gyeongbuk (Gunwi-gun, Uiseong-gun, Cheongsong-gun,
Yeongyang-gun, Yeongdeok-gun, Cheongdo-gun, Seongju-gun, Yecheon-gun, Bonghwa-gun, Uljin-gun,
Ulleung-gun), Gyeongnam (Uiryeong-gun, Goseong-gun, Namhae-gun, Hadong-gun, Sancheong-gun,

Hamyang-gun, Geochang-gun, Hapcheon-gun)
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Table 4 _ Average Score by category of each group

Category WE= ) Mceittrizspolitan (B) Mixed type (clz f)rpof\illilns;ies (D) Capital regions | (E) Rural areas
KPI 0.038 0.408 -0.409 1.630 -1.016
Housing 0.469 0.899 -0.308 0.890 -1.261
Transport 1.086 0.639 -0.516 0.554 -1.100
Industry and Employment -0.264 -0.318 -0.044 1.685 -0.599
Education 0.602 0.704 -0.224 0.369 -0.946
Culture and Leisure 1.084 0.272 -0.285 -0.435 -0.398
Safety 0.786 0.329 -0.173 -0.741 -0.149
Environment -1.512 0.371 0.313 0.218 0.309
Health and Welfare 1.006 0.606 -0.324 0.683 -1.243
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Table 5 _ Strength and Weakness of each group (1)

Types Top and bottom 3 categories (average score)
® Strength Transport(1.086), Culture and Leisure(1.084), Health and Welfare(1.006)
Metropolitan cities
(39 regions) Weakness Environment(-1.512), Industry and Employment(-0.264), KPI(0.038)
® Strength Housing(0.899), Education(0.704), Transport(0.639)
Mixed type
(44 regions) Weakness Industry and Employment(-0.318), Safety(0.272), Culture and Leisure(0.329)
© Strength Environment(0.313), Industry and Employment(-0.044), Safety(-0.173)
Small cities in provinces
(43 regions) Weakness Transport(-0.516), KPI(-0.409), Culture and Leisure(-0.324)
©) Strength Industry and Employment (1.685), KPI(1.630), Housing(0.890)
Capital regions
(38 regions) Weakness Safety(-0.741), Culture and Leisure(-0.435), Environment(0.218)
® Strength Environment(0.309), Safety(-0.149), Culture and Leisure(-0.398)
Rural areas
(62 regions) Weakness Housing(-1.261), Health and Welfare(-1.243), Transport(-1.110)

Table 6 _ Strength and Weakness of each group (2)

Types Top and bottom 5 categories (average score)
Accessibility to the police station (1.339)*, Percentage of population in parking lot service area (1.221),
Strength Accessibility to the fire station(1.219)*, Social welfare and health expenditure (1.159),
('.A) - Percentage of population in library service area (1.097)
Metropolitan  cities - - — —
(39 regions) Greening rate (-1.573), Air pollutant emissions per 1ki* (-1.445)*, Percentage of households under minimum
Weakness [housing standard (-1.216)*, The growth rate of the # of businesses in the last three years (-1.033), # of
residents in charge per 119 safety center (-0.778)*
Percentage of school-age population in elementary school service area (0.794),
Strenath Percentage of population in the living area park service area (0.760),
® 9 Social welfare and health expenditure (0.755), Sewerage system supply rate (0.711),
Mixed type Percentage of the elderly population in the elderly leisure welfare facility service area (0.708),
(44 regions) # of schools per 1,000 school age population (-0.688), # of cultural infrastructure per 100,000 people
Weakness (-0.579), # of social welfare facilities per 100,000 people(-0.432),
# of Patent (-0.412), R&D expenses per R&D personnel (-0.376),
# of social welfare facilities per 100,000 people (0.729),
© Strength # of residents in charge per 119 safety center (0.590)*, Air pollutant emissions per lku® (0.501)*,
Small cities in # of residents per rescue paramedic (0.494), # of hospital beds per 1,000 people (0.384)
provin_o& Accessibility to the police station (-0.685)*, Percentage of the elderly population in the elderly leisure welfare
(43 regions) Weakness facility service area (-0.657), Social welfare and health expenditure (-0.626),
Accessibility to the fire station (-0.590)*, Percentage of population in library service area (-0.570)
Local finance independence (1.606), The average annual population growth rate (1.381), Knowledge-based
Strength . . )
() industrial agglomeration (1.270), R&D expenses per R&D personnel (1.252), # of Patent (1.208)
Capital n_agions # of residents per rescue paramedic (-1.257)*, # of residents in charge per 119 safety center (-0.889)*,
leakness of schools per 1,000 school age population (-0.811),
(38 regions) | \weak # of schools per 1,000 school lation (-0.811
# of seats of cultural facilities per 1,000 people (-0.811), # of Artistic activities per 100,000 people (-0.640)
# of schools per 1,000 school age population (1.359), # of cultural facilities per 100,000 people (0.986),
Strength # of residents in charge per 119 safety center (0.843)*,
® # of residents per rescue paramedic (0.831)*, Urban park area per 1,000 people (0.749)
Rural aress Percentage of infant population in the service area of childcare centers (-1.287),
(62 regions) Weakness Percentage of single-person households aged 65 or over (-1.267)*,
Percentage of population in the living area park service area (-1.147), Percentage of old houses (-1.134),
Percentage of population in emergency medical facility service area (-1.129)

Note: The indicators with an asterisk(*) have a negative effect as the value increases, and the standardized value is applied by multiplying it by -1.
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Appendix Table 1 _ Results of Regional Classification (Cluster analysis)

Types Regions
Metropolitan
cities
Medium-Sized
cities )
Small cities Gangwon (Taebaek-si, Samcheok-si), Gyeongbuk (Andong-si, Sangju-si, Mungyeong-si),
(6 regions) Chungnam (Boryeong-si)
Incheon (Kanghwa-gun, Ongjin-gun), Gangwon (Yeongwol-gun, Pyeongchang-gun, Jeongseon-gun,
Cheorwon-gun, Hwacheon-gun, Yanggu-gun, Inje-gun, Goseong-gun, Yangyang-gun),
Group 1 Chungbuk (Boeun-gun, Okcheon-gun, Yeongdong-gun, Goesan-gun, Danyang-gun),
(68 regions) Chungnam (Buyeo-gun, Seocheon-gun, Cheongyang-gun, Yesan-gun, Taean-gun),
Jeonbuk (Jinan-gun, Muju-gun, Jangsu-gun, Imsil-gun, Sunchang-gun, Gochang-gun, Buan-gun),
Rural areas Jeonnam (Damyang-gun, Gokseong-gun, Gurye-gun, Goheung-gun, Boseong-gun, Jangheung-gun,

(62 regions)

Gangjin-gun, Haenam-gun, Yeongam-gun, Hampyeong-gun, Yeonggwang-gun, Jangseong-gun,
Wando-gun, Jindo-gun, Sinan-gun),

Gyeongbuk  (Gunwi-gun,  Uiseong-gun,  Cheongsong-gun,  Yeongyang-gun, Yeongdeok-gun,
Cheongdo-gun, Seongju-gun, Yecheon-gun, Bonghwa-gun, Uljin-gun, Ulleung-gun),

Gyeongnam (Uiryeong-gun, Goseong-gun, Namhae-gun, Hadong-gun, Sancheong-gun, Hamyang-gun,
Geochang-gun, Hapcheon-gun)

Metropolitan
cities
(20 regions)

Seoul (Seocho-gu, Gangnam-gu, Songpa-gu), Busan (Gangseo-gu),

Incheon (Jung-gu, Yeonsu-gu, Seo-gu), Daejeon (Yuseong-gu),

Gyeonggi  (Suwon-si, Seongnam-si, Anyang-si, Bucheon-si, Pyeongtaek-si, Ansan-si, Goyang-si,
Namyangju-si, Siheung-si, Yongin-si, Hwaseong-si), Chungnam (Cheonan-si)

Medium-Sized
cities
(13 regions)

Group 2
(39 regions)

Gyeonggi (Uijeongbu-si, Gwangmyeong-si, Osan-si, Gunpo-si, Hanam-si, Paju-si, Icheon-si, Gimpo-si,
Gwangju-si, Yangju-si), Chungnam (Asan-si), Gyeongbuk (Gumi-si), Gyeongnam (Yangsan-si)

Small cities
(4 regions)

Gyeonggi (Gwacheon-si, Guri-si, Uiwang-si, Anseong-si)

Rural areas
(2 regions)

Ulsan (Ulju-gun), Daegu (Dalseong-gun)

Metropolitan

Seoul (Jongro-gu, Yongsan-gu, Seongdong-gu, Gwangjin-gu, Jungnang-gu, Gangbuk-gu, Dobong-gu,
Nowon-gu, Eunpyeong-gu, Mapo-gu, Yangcheon-gu, Gangseo-gu, Guro-gu, Geumcheon-gu,
Yeongdeungpo-gu, Dongjak-gu, Gwanak-gu, Gangdong-gu),

Busan (Buk-gu, Haeundae-gu, Geumjeong-gu, Sasang-gu),

Daegu (Dong-gu, Buk-gu, Suseong-gu, Dalseo-gu), Incheon (Namdong-gu, Gyeyang-gu),

Gwangju (Seo-gu, Nam-gu, Buk-gu, Gwangsan-gu), Daejeon (Dong-gu, Jung-gu, Seo-gu,
Daedeok-gu), Ulsan (Jung-gu, Dong-gu, Buk-gu), Chungbuk (Cheongju-si), Jeonbuk (Jeonju-si),
Gyeongnam (Gimhae-si, Changwon-si)

cities
Group 3 (43 regions)
(51 regions)
Medium-Sized
cities

Gangwon (Wonju-si), Jeonbuk (Gunsan-si)
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Types Regions
(2 regions)
Small cities Gangwon (Donghae-si, Sokcho-si), Gyeonggi (Dongducheon-si),
(5 regions) Chungbuk (Gyeryong-si), Jeonnam (Gwangyang-si)
Rural areas -
(1 region) Busan (Gijang-gun)
. Seoul (Jung-gu, Dongdaemun-gu, Seongbuk-gu, Seodaemun-gu),
Metropolitan -
cities Busan (Jung-gu, Seo-gu, Dong-gu, Yeongdo-gu, Busanjin-gu, Dongnae-gu, Nam-gu, Saha-gu,
(22 regions) Yeonje-gu, Suyeong-gu), Daegu (Jung-gu, Seo-gu, Nam-gu),
Incheon (Dong-gu, Nam-gu, Bupyeong-gu), Gwangju (Dong-gu), Ulsan (Nam-gu)
Group 4 - -
23 redions Medium-Sized
( gions) cities Jeonnam (Mokpo-si)
(1 region)
Small cities -
Rural areas |-
Metropolitan
cities Gyeongbuk  (Pohang-si)
(1 region)
Small- and . . A .
) . Gangwon (Chuncheon-si, Gangneung-si), Chungbuk (Chungju-si), Jeonbuk (Iksan-si),
Medium-Sized . - o -
cities Jeonnam (Yeosu-si, Suncheon-si), Gyeongbuk (Gyeongju-si, Gyeongsan-si),
(10 regions) Gyeongnam (Jinju-si, Geoje-si)
Gyeonggi (Pocheon-si, Yeoju-si), Chungbuk (Jecheon-si),
Group 5 I . . o
. - Chungnam (Gongju-si, Seosan-si, Nonsan-si, Dangjin-si),
(45 regions) Small cities . S L
(17 regions) Jeonbuk  (Jeongeup-si, Namwon-si, Gimje-si), Jeonnam (Naju-si),
Gyeongbuk (Gimcheon-si, Yeongju-si, Yeongcheon-si),
Gyeongnam (Tongyeong-si, Sacheon-si, Miryang-si)
Gyeonggi (Yeoncheon-gun, Gapyeong-gun, Yangpyeong-gun),
Gangwon  (Hongcheon-gun,  Hoengseong-gun),  Chungbuk  (Jincheon-gun,  Eumseong-gun,
Rural areas i
(17 regions) Jeungpyeong-gun), Chungnam (Geumsan-gun, Hongseong-gun), Jeonbuk (Wanju-gun),
Jeonnam (Hwasun-gun, Muan-gun), Gyeongbuk (Goryeong-gun, Chilgok-gun),
Gyeongnam (Haman-gun, Changnyeong-gun)
Appendix Table 2 _ Average Score by category of each group (Cluster analysis)
T Group 1 Group 2 Group 3 Group 4 Group 5
ypes (68 regions) (39 regions) (51 regions) (23 regions) (45 regions)
KPI -0.945 1.363 0.287 -0.206 -0.320
Housing -0.755 0.526 0.467 0.283 -0.114
Transport -0.908 0.409 0.680 0.866 -0.247
Industry and Employment -0.368 0.956 -0.046 -0.462 -0.015
Education -0.408 0.135 0.328 0.258 -0.046
Culture and Leisure -0.178 -0.254 0.370 0.279 -0.171
Safety -0.053 -0.238 0.135 0.380 -0.061
Environment 0.143 0.127 -0.056 -0.979 0.174
Health and Welfare -0.640 0.341 0.415 0.574 $-0.125
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