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Abstract This study aimed to carry out a comparative analysis of the smart city services presented in
smart city master plans according to city types based on characteristics, such as urban size and decline.
This study was conducted in the following sequence: classification of smart city service type,
classification of city type, trend analysis of smart city service, and comparative analysis of smart city
service centered on city type. The data for this study were derived from smart city master plans
established by 36 local governments after the 'Ubiquitous City Act' which classified cities according to
urban size and decline types. This study used frequency analysis to understand the trends in smart city
service planning and investigated these to comparatively analyze smart city services based on their
classification according to urban size and decline using the independent sample t-test.

The results of the analysis are as follows: First, overall, smart city services were focused on elementary
service plans such as administration, transportation, and health/medical/welfare services without
considering the city types viz. urban scale and urban decline. Also, content development/management
services such as knowledge services and industrial services were observed to be relatively less important
in smart city master plans. Secondly, the comparative analysis of smart city services according to urban
size and urban decline showed a focus on elementary services such as administration and transportation
services, regardless of the city type and its characteristics. Thirdly, services requiring continuous
maintenance and management (e.g. culture, sports and education), and industry-related services (e.g.
distribution, labor/employment, and other industries) were found to be relatively inadequately addressed
in smart city planning.

The results of this study may provide directions to enable smart city plans developed by local
governments to reflect regional characteristics in the future.
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Table 1. Urban categorization according to population and decline pattern

Urban type according to population

Urban type according to the decline pattern

the population of half a million

Decline

index = Population growth rate / Urban area growth rate,
>0 Growing city, <O Decline city

Cities Population Urban area
population | population growth rate | Urban area | Urban area | growth rate Decline
(2009) (2019) type (2009~ (2009) (2019) (2009~ index | 9P°
2019) 2019)

Busan 3,413,841 3,543,030 | ® M 0.00 297.61 335.58 0.01 -0.31 @ D
Daegu 2,438,031 2,489,781 | ® M 0.00 265.02 296.86 0.01 -0.18 @ D
Incheon 2,957,026 2,710,579 | ® M 0.01 339.07 427.84 0.03 0.37 ® G
Gwangju 1,456,468 1,433,640 | O M 0.00 400.12 480.00 0.02 0.09 ® G
Daejeon 1,474,870 1,484,180 | @ M 0.00 178.94 201.99 0.01 -0.05 @D
Seongnam 942,724 962,726 | ® M 0.00 56.41 69.30 0.02 -0.10 @ D
Uijeongbu 451,868 431,008 | @ S&M 0.01 22.73 27.48 0.02 0.25 ® G
Anyang 567,044 616,547 | ® M -0.01 25.46 27.64 0.01 -1.01 @D
Bucheon 829,996 869,944 | ® M -0.01 36.20 38.73 0.01 -0.69 @D
Gwangmyeong 316,552 314,257 | @ S&M 0.00 14.85 17.38 0.02 0.05 ® G
Pyeongtaek 513,027 410,042 | @ M 0.03 155.46 187.08 0.02 1.21 ® G
Ansan 650,918 705,346 | ©® M -0.01 68.09 79.38 0.02 -0.52 @ D
Goyang 1,066,351 938,784 | @ M 0.01 104.56 125.14 0.02 0.71 ® G
Namyangju 701,830 525,211 | ® M 0.03 81.31 103.32 0.03 1.21 ® G
Osan 226,379 159,734 | @ S&M 0.04 14.97 22.96 0.05 0.81 ® G
Siheung 473,682 397,912 | @ S&M 0.02 57.18 66.67 0.02 1.14 ® G
Yongin 1,059,609 839,204 | @ M 0.03 143.91 171.16 0.02 1.35 ® G
Paju 454,040 323,011 | @ S&M 0.04 149.00 188.83 0.03 1.45 ® G
Gimpo 437,221 225,805 | @ S&M 0.08 92.52 125.79 0.03 2.19 ® G
Hwaseong 815,396 491,528 @ M 0.06 187.23 248.22 0.03 1.82 ® G
Chuncheon 281,291 264,849 | @ S&M 0.01 161.42 176.80 0.01 0.66 ®G
Wonju 349,215 307,882 | @ S&M 0.01 110.77 134.07 0.02 0.66 ® G
Gangneung 213,442 217,464 | @ S&M 0.00 91.24 103.00 0.01 -0.15 @ D
Samcheok 67,228 71,935 | @ S&M -0.01 65.80 72.46 0.01 -0.70 @ D
Cheonan 052,258 540,832 | @ M 0.02 134.82 163.63 0.02 0.97 ® G
Jeonju 654,394 635,007 | @ M 0.00 72.14 87.11 0.02 0.16 ® G
Yeosu 282,786 293,546 | @ S&M 0.00 80.82 107.33 0.03 -0.13 @ D
Naju 114,664 90,875 | @ S&M 0.03 131.79 150.22 0.01 1.79 ® G
Gwangyang 156,750 143,461 | @ S&M 0.01 80.98 98.32 0.02 0.45 ® G
Gimhae 542,455 492,413 | @ M 0.01 113.21 137.86 0.02 0.49 ® G
Changwon 1,044,740 502,727 | O M 0.08 91.71 198.46 0.09 0.95 ® G
Goryeong 32,373 34,535 | @ S&M -0.01 30.51 32.47 0.01 -1.03 @ D
Hongseong 100,423 87,631 | @ S&M 0.02 36.09 35.71 0.00 -13.01 @ D
Hanam 272,455 148,566 | @ S&M 0.07 93.07 93.04 0.00 -2,362.40 @ D
Suncheon 279,598 269,516 | @ S&M 0.00 198.75 197.14 0.00 -4.54 @ D
Suwon 1,194,465 1,073,149 | @ M 0.01 121.10 121.18 0.00 165.35 ® G

@ M: Metropolitan city / @ S&M: small and medium-sized city / ® G: Growing city / @ D: Decline city
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Table 2. Urban types

Small and Medium-sized

Metropolitan Cities(19) Cities(17)

Types

Incheon, Gwangju,

Ui bu,
Suwon, Pyeongtae, yeongbu

i ‘ , Osan,
Gr(?\fzmg Goyang, Namyangju, C'}wangmyec?ng 'san
Cities Yongin. Hwaseon Siheung, Paju, Gimpo,
22) sin. n8, Chuncheon, Wonju,
Cheonan, Jeonju, Naiv. Gwanevan
Changwon, Gimhae i gyans
) Busan, Daegu, Ansan, Hanam,
Decline :
Cities Daejeon, Seongnam, Gangneung, Samcheok,

Yeosu, Suncheon,
Goryeong

Anyang, Bucheon,
Hongseong

(14
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Fig. 1. Framework of research
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Table 3. Analysis results of frequency of smart city

service
Services Frequency | Rate
Administration 103 10.4
Transportation 157 15.8
Health/Medical/Welface 104 10.5
Environment/Energy/Water Resource 164 16.5
Crime Prevention/Prevent Disasters 134 13.5
Infrastructure Management 61 6.1
Education 38 3.8
Culture/Tourism/Sports 86 8.6
Distribution 33 3.3
Labor/Employment 23 2.3
Housing 17 1.7
etc.-Industrial Service 62 6.2
etc.-Public Service 13 1.3
Total 995 100.0
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Table 4. Analysis results of smart city service trends

lst an 3rd
[Ubiquitous CityUbiquitous City] Smart City
Services comprehensive|comprehensive| comprehensive
Planning Planning Planning
(2009~2013) | (2014~2018) | (2019~2023)
Administration 28 28 47
Transportation 35 39 83
Health/Medical/
Welface 31 30 8
Environment/
Energy/Water 38 31 95
Resource
Crime
Prevention/ 30 46 58
Prevent Disasters|
Infrastructure 2% 18 17
Management
Education 22 6 10
Culture/
Tourism/Sports 38 2 26
Distribution 10 9 14
Labor/
Employment 5 10 8
Housing 2 6 9
etc. -Ind'ustrial 10 15 37
Service
etc. —Pl'lblic 2 1 10
Service
Average 21 20 35
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/N A /FAA(14.1%), 8 /LA(13.9%)20F <=
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(Fig. 2).

ete. 2Dlo;\dmlmstratmn
(Public service) Transportation

Health/Mediacla/Weface

etc.
(industrial sevice)

Housing Environment/Energy/
Water Resource
Labor/ Crime Prevention/
Employment Prevent Disasters
—e— Metropolitan
Distribution Infrastructure Cities
Management
~a— Small and
Culture/Tourism/Sports Education Medium-sized
Cities

Fig. 2. Comparative analysis of smart city service
regarding city size

Table 5. Comparative analysis of service regarding city size

@ Metropolitan @ Small and L
Cities Medium-sized Cities B Standard deviation
Services t p
Frequency | Rate | Frequency | Rate [©) @ ® ®
(no) %) (no) %) (N=19) | (N=17)
Administration 50 9.2 53 11.7 2.63 3.12 1.921 1.833 | -0.774 | 0.444
Transportation 88 16.2 69 15.2 4.63 4.06 3.095 2.249 0.628 | 0.534
Health/Medical/Welface 56 10.3 48 10.6 2.95 2.82 1.900 1.237 0.229 0.820
Environment/Energy/ 100 18.5 64 141 | 526 | 376 | 2.600 | 2.862 | 1.646 | 0.109
Water Resource
Crime Preventlon/ 71 13.1 63 139 | 374 | 371 | 2130 | 1993 | 0.045 | 0.964
Prevent Disasters
Infrastructure Management 28 5.2 33 7.3 1.47 1.94 1.307 1.886 -0.872 | 0.389
Education 18 3.3 20 4.4 0.95 1.18 1.224 1.185 -0.569 | 0.573
Culture/Tourism/Sports 40 7.4 46 10.2 2.11 2.71 1.883 1.359 | -1.086 | 0.285
Distribution 20 3.7 13 2.9 1.05 0.76 0.970 1.033 0.862 | 0.395
Labor/Employment 11 2.0 12 2.6 0.58 0.71 0.769 0.849 -0.471 | 0.641
Housing 9 1.7 8 1.8 0.47 0.47 0.612 0.800 0.013 0.990
etc.(Industrial Service) 41 7.6 21 4.6 2.16 1.24 1.834 1.251 1.742 | 0.091
etc.(Public Service) 10 1.8 3 0.7 0.53 0.18 0.612 0.529 1.840 0.074
Total 542 100.0 453 100.0 - - - - - -
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Fig. 3. Comparative analysis of service regarding
decline patterns

Table 6. Comparative analysis of service regarding decline patterns

® Growing Cities @ Decline Cities Average Standard deviation
Services Frequency | Rate | Frequency | Rate ® @ ® @ Z4S pek
(no) (%) (no) ©) | (N=22) | (N=14)
Administration 69 11.6 34 8.5 3.14 2.43 1.726 2.065 1.111 | 0.274
Transportation 96 16.1 61 15.3 4.36 4.36 2.610 2.951 0.007 | 0.995
Health/Medical/Welface 61 10.3 43 10.8 2.77 3.07 1.631 1.592 -0.541 | 0.592
Environment/Energy/ 97 163 % 168 | 441 | 479 | 2462 | 3332 | -0390 | 0.699
Water Resource
Crime Prevention/ 76 12.8 58 145 | 345 414 | 1945 | 2179 | -0.988 | 0.330
Prevent Disasters
Infrastructure Management 41 6.9 20 5.0 1.86 1.43 1.490 1.785 0.791 | 0.434
Education 23 3.9 15 3.8 1.05 1.07 1.397 0.829 -0.070 | 0.945
Culture/Tourism/Sports 53 8.9 33 8.3 2.41 2.36 1.709 1.646 0.090 | 0.929
Distribution 15 2.5 18 4.5 0.68 1.29 0.780 1.204 -1.831 | 0.076
Labor/Employment 13 2.2 10 2.5 0.59 0.71 0.796 0.825 -0.447 | 0.658
Housing 11 1.8 6 1.5 0.50 0.43 0.740 0.646 0.296 | 0.769
etc.(Industrial Service) 36 6.1 26 6.5 1.64 1.86 1.891 1.167 -0.433 | 0.668
etc.(Public Service) 4 0.7 9 23 0.18 0.64 0.395 0.745 | -2.133 | 0.047
Total 595 100.0 400 100.0 - - - - - -
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Table 7. Comparative analysis of smart city service regarding decline patterns of metropolitan Cities

-0 0-® Average Standard deviation
Services - - t
Administration 37 11.1 13 6.2 3.08 1.86 1.975 1.676 1.375 0.187
Transportation 52 15.6 36 17.2 4.33 5.14 2.807 3.716 | -0.539 | 0.597
Health/Medical/Welface 35 10.5 21 10.0 2.92 3.00 1.832 2.160 -0.090 | 0.930
Environment/Energy/ 64 19.2 36 172 | 533 5.14 2425 | 3.078 | 0.150 | 0.883
Water Resource
Crime Preventlon/ 38 11.4 33 158 | 317 | 471 | 1801 | 2430 |-1.591 | 0.130
Prevent Disasters
Infrastructure Management 19 5.7 9 43 1.58 1.29 1.564 0.756 0.468 | 0.645
Education 10 3.0 8 3.8 0.83 1.14 1.403 0.900 -0.521 | 0.609
Culture/Tourism/Sports 27 8.1 13 6.2 2.25 1.86 1.960 1.864 0.429 | 0.674
Distribution 10 3.0 10 4.8 0.83 1.43 0.835 1.134 -1.316 | 0.206
Labor/Employment 5 1.5 6 2.9 0.42 0.86 0.669 0.900 -1.221 | 0.239
Housing 5 1.5 4 1.9 0.42 0.57 0.515 0.787 -0.521 | 0.609
etc.(Industrial Service) 28 8.4 13 6.2 2.33 1.86 2.188 1.069 0.635 | 0.534
etc.(Public Service) 3 0.9 7 3.3 0.25 1.00 0.452 0.577 |-3.154 | 0.006
Total 333 100.0 209 100.0 - - - - - -
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®-0® @-® Average Standard deviation
Services - - t
Fret(qnu:)ncy Fi’;t)e Fre?r:l:)ncy R(Da/ot)e (%: 1(;)) %\1 =7@) ®-6 ©-@ P
Administration 32 12.2 21 11.0 3.20 3.00 1.476 2.380 0.215 | 0.833
Transportation 44 16.8 25 13.1 4.40 3.57 2.503 1.902 0.737 | 0.473
Health/Medical/Welface 26 9.9 22 11.5 2.60 3.14 1.430 0.900 -0.885 | 0.390
Environment/Energy/ 33 126 31 16.2 3.30 4.43 2111 | 3.780 |-0.791 | 0.441
Water Resource
Crime Prevention/ 38 145 2 131 | 380 | 357 | 2150 | 1902 | 0226 | 0824
Prevent Disasters
Infrastructure Management 22 8.4 11 5.8 2.20 1.57 1.398 2.507 0.664 | 0.517
Education 13 5.0 7 3.7 1.30 1.00 1.418 0.816 0.502 0.623
Culture/Tourism/Sports 26 9.9 20 10.5 2.60 2.86 1.430 1.345 | -0.374 | 0.714
Distribution 5 1.9 8 4.2 0.50 1.14 0.707 1.345 -1.289 | 0.217
Labor/Employment 8 3.1 4 2.1 0.80 0.57 0.919 0.787 0.534 | 0.601
Housing 6 2.3 2 1.0 0.60 0.29 0.966 0.488 0.788 | 0.443
etc.(Industrial Service) 8 3.1 13 6.8 0.80 1.86 1.033 1.345 | -1.837 | 0.086
etc.(Public Service) 1 0.4 2 1.0 0.10 0.29 0.316 0.756 -0.702 | 0.494
Total 262 100.0 191 100.0 - - - - - -
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