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Analysis of Municipal Ordinances for Smart Cities of Municipal
Governments: Using Topic Modeling*: **

Hyungjun Seo***

C 7 This study aims to reveal the direction of municipal ordinances for smart cities, while focusing on 74
Abstract . . - . . .
C _ municipal ordinances from 72 municipal governments through topic modeling. As a result, the main
keywords that show a high frequency belong to establishment and operations of the Smart City Committee. From the
result of topic modeling Latent Dirichlet Allocation(LDA), it classifies municipal ordinances for smart cities into eight
topics as follows: Topic 1(security for process of smart cities), Topic 2(promotion of smart city industry), Topic
3(composition of a smart city consultative body for local residents), Topic 4(support system for smart cities), Topic
5(management for personal information), Topic 6(use of smart city data), Topic 7(implementation for intelligent public
administration), and Topic 8(smart city promotion). As for topic categorization by region, Topics 5, 6, and 8 which are
mostly related to the practical operation of smart cities have a significant portion of municipal ordinances for smart cities
in the Seoul metropolitan area. Then, Topics 2, 3, and 4 which are mostly related to the initial implementation of smart

cities have a significant portion of municipal ordinances for smart cities in provincial areas.
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42 Ard ey} A g EffA x| o] H(Digital
Transformation)5ol @& f2itte] A2 AL
A2 AMEA T FAT ARHStE Qg Z4F
o|fafAS Y3t Hoto g AntEAJE £%9] S
£ &A1 QlthBelanche, et al.,, 2016). £3] 2%
A5 (Artificial Intelligence) ¥ ICBM(Internet of
Things, Cloud computing, Mobile) 2] A3 E
7]%(Intelligent Information Technology)¥] &4t
AEE Q3| 7]&0 o[ FH & AR AHIEA|E
o] H&S AY 7he S 502 WHAZ] L Sl ofv]
201849 A AJA Q19 55%7F Aol AFSEAL, 2050
doll= A AlA QA2 68%7F EAI0] AFdh= Ao2
&= F5ol7] 2ol 71& =AY XSFFQl Ant
EAE= olA 7o A AYofie}t AdtE> E7Hujsitt
(UN Department of Economic and Social Affairs,
Population Division, 2019).

AHLEAIE|7} 9 oA E FAFSIHA, AUFEA|
g AL 23 S7HEAE Eola Stk 224
AR PricewaterhouseCoopers(PwC)7} A1AF%
A7]1# Grand View Research®] 2018\ AHFEA]E]
APgZAATL Q1] WEH, A AlA AHTEAIE A%
TEE 20209 12 9¥E HolA 20254990 2.6%
g0 SHell, AP HHES 23%= ATt
(PwC, 2019). £3] 3F 2AF Al7]&= 229 o] 2
ZEY 197} BHgEA &2 Hi&oel7] dzol, dAE 7]
7€ 3 AEIT 2 942X%E 5 oYY 3 45
o] YRA2 AUEAIE Y] £55 XA AR 4
FET}. &9 AMEAIHTL AEA] 5 BeF H+f
B TA] A0 HEEA L, FAFEY TAIARA AR

S B antao]7] wigof Ant
EANY Z2AEE= A&H 08 g Z0= Hlr
(Huston, et al., 2015).

OJAY B|AYA T AUEAIE| Q] Shitxt ot

=8, stEfo] 4 Qlme} 5] o] Sl ke
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AHLEAE AR MAHS 93t 45 Aot 2 |-
E] o]Ho] 20009 %= F4F 3H, o, &2 T AlEA|
£ 408 U-City(Ubiquitous City)S WAIY Al
FEHEAeS 8T AT ARA 455 25
ok skAJRE 71E U-City $HY A2 71 S49 &
9] Top-down WH4]o]1l, Uyt A|RI9] 93L& o
o, AEA] 5ot 2§ E o] SEE7} Wk H|Ho]
AATHLee, 2017; Lee, et al., 2016; Seo & Myeong,
2021). 71 U-City®] 2HAIE S5t Hi2{thy Ho}
of tf-g5tef 7129] U-CityHE°] 20179 AHFEEA]
24 4 Ag71E Foll Wt HER Y A7
o|21 Qlt}. 7|& W3t 9fof| 7|29 U-Citye} ARE
AE B ol F shhz 354 SH0IA 84
SHOE HIEIT= 20, 0|2 QIs| AHIEAIE
9o g Y= AGTI} BHTH AR DA (K| ZHA)
9] ggo] FRAIHL AH(ang & Kim, 2019).

olo] & A= AMEAY 15 4 299 I
&S AR ARTEAIE Z#of gt U-&&A]
< Aotz giet, M AUEAE Y 22 A 5HE
7l& &2 SHOE T 8 F7ARRI0] SjEHA,
7t AR = B FFAFL] B4 7|20 FF51L, 9]
AE gHHol7] S, A2 ATt B2 712D
A AHFEATE 28] Aol =402 AL Qi &
Ate 2o et Adaolx AAHRI E42 sk
Egrdge Z8olo] 38 29 Y9 F 7|9EE
gRlsty, o 7|HEE0] ofHdt FAE EREHEA
SRlstaA} gty o5 B3l AR AHEAE 2|9
WP HERlS gelola, A|Y ARPEAE AJH
gk H AAE EEotaat gt
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f
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| RIURIRICHO| ADIEAE| 22 24 ELOURIS HRS(0] |

o, AUFEAIE: EAZF ARG o] Wod a4E A
A a0 AAE FFb= EAZ & QU ol &
TFEAE = dd7es BP9 B8, 7189 ZAR
V= FBA0|1L 784 F4 LR JfHsto] =AI X
ﬂ-— _I.'_Eo]-jl_ o] —‘61-:1-;(4 og 1:1 Uro PSS EX}oL
Stk 7IHE AlFste], 25Y AFEAEE TA|
319 715319 B Eof S| Tt

o3t ARIEAE o= AFAmITE thofokA U
et Qlt}. Partridge(2004)= FA171&E &-8-59
A A, S5 HELY AR|AY] HEAS AT
= ZAZ QYoitt. Washburn, et al(2009)2 &
UIEAEE AWIE FARE 7|&g 85t A9 o
g3t Qlme} 9 AH|A 5o A3k, AT AZE
o] &4 TAZ 495}ttt Bakici, et al.(2013)
© AUEAEE 12k 7|e oo AR ZAIR A
&7 0 S ZIHA Al AR 1, G414 A
de A 4o A= A=Eot7] Aol A 7162 &8
oto] A, AE, TA Q452 A4t A ofse]
th ITUQ016)= 419 &, TA 299 284 9 AfH]
A TN AAEE S ICT & Hget o2 886
o, o]& &ofl &3}, BA, A, 873 5ol sl et
A 8FE SEAE 5 e EAIE FY5H3l
t}. Bosch, et al.2017)& AFEAIE= 419 A 4 7}
A 584 A FAZRE =/ AR 1= A9 nEz
9J9] 271 Aol 7HeS 4 U= AdE BHH R &
&3t EAR A5ttt OECD(2020)= AUHEA]
EE @840l thF ofsjuAR ZEA AL g FEO
2, ANI9 RS 7|1, adAolH A& 7hs
Stal EZZARI TA| AHA 9 S-S AlF5H7] fel,
OAg 7148 a7t802 et A 2 Ao
Z 9ot k. AT s S 564
OS2 ICT % HlolH & FH3} TS E-gsto] 7]9he.
E ZA| o sidst, 419 AS SHAI7 = X2k
ZAIZ A 4 Ak

AHFEAEQ] HO7}F Bt w
Aote 24E AFAT o 06} A

2 2niEAEE 7
SREERIEE

Nam and Pardo(2011)= ABLEAJE|9] 14891
37HA Ao r FEsIiE, 71ed a0l =94
lze}, AntE7|&, HENY7|E, 7H7|E, HAE Y
E9Fo|Y, ALA 928 AWdA AA 74 4 7
72 So|7, 1A QQlL olAolme} AlGAFE Solt
ITU- T(2014)‘: AULEAJE] APATLE EYIE TEF
Ql AHFEAIE 845 FE5to] £4, d4FA, A=
2t 5o & FESIGITE EAol e A&7 4 A
A 84a-A53t 9 ARLE Fo] ZEH, HYFA 1 A
3]-BA- 273 AHEA 5ol EFE T, QlEek= ET 8
AU A TRAE QA o] ZFHT Yoshikawa, et
al.2012)& AHEAIE Y QluetE T TAAYY
Qlmet Wk & w7t Ql=e}, A9 HiE, fEiE, A
st el 59 35 el EA- v 3844 59
A A Qlme}, AT AR AlIEo A A AQl A
HIAE Al Fohs ZAIRY Qlmel, AUTEAIE AH[A
o Y= L= ARIEY 49 WAIQl ol ABUE
9] AZFZE AAoHAt. Hwang and Jang(2016)
Az} ICT 1=, E7PJE Az, [oT, Ho|
B 3, €8S D AHIA, ZAEA So& AAlst
At} Park, et al.(2018) 712! HH0lA st=go]
Qlze}, AlA, YESA, dlojg 9 A9, ojEgA oA
502 AAI5H3T. Joo, et al.(2021) AUFEAE] T
3 A FTELS Ao 23 AHP(Analytic
Hierarchy Process) £40l|A ARtEAJE] 18- 95t
891Z 714 QRI(EA| HolH B 15 F), A
2 QRIGHAIES}, ASAE AA 5), BAA A(Au}
EAH A $4 5), 294 8R1E =g, ©
Al 719HAA 2153} 5), 23 D AMAA QI(Thget
T HE7t o, AR e IS S )5
o8 FE53IT

ATEAE= ZRHE 2o w2t gt H-§
o] £9g 4 oy 1o ©E HEHH a3t A
Thal QIAE L glow, ANPEAE|Y] f¥t= A 7
A, B4, AHdA SHAA AAZ 5 YKSeo &
Myeong, 2021). A7 A &= ARFEAE = A
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AH7e LY 5 A
| AOFEAE A B E =
HZYA &2 75t 5t
et 4 AY YER = G4 2 ﬂ}-"é% %ET_)\:}.—E]'
(Jang, 2013; Bakici, et a

= AFEAIET} 7% LB} 5
At TASo] w2 F2Rg] S 4= Stk Ao]
HYoshikawa, et al., 2012). S
Water 52 £3) A9 28491 0] S T usAY
(Jang, 2013), 25 2@ ol diof AlA 5 L83t
ZUEHoR gigo] 7HsstthBosch, et al., 2017).
719 EAI7F =9 WA ofHo] HiFY H7&
SRS op|o AT dEA, A&7ES EH}
+ AUEAE o)A SHZIGAQ ZARYE 8 &
A siFetet AR, AHAAA SHS ARLE
AlE1S] @0l 259 ZAAARHARLo] ofd &
Al W9 o9 o] A Rtete] Pl 53f o] Fo]
k= Zold. oo whet FFPFET A&, 719,
A9l 59 ARFEAJEO|A 9] Ago] FA|E I gtk
(OECD, 2020). £3] Z=Alo]4r A< 915t ElolH
o] S5} thget ol AR ] Qfjt AR ANE
AE Y2 A2 BRoka oAl mAI9 AF
o|+E o dsot=d 7]oid 4= tHHwang & Jang,
2016). j®Z o2 W A(Livinglab) AUFEAJE] Q]
HEAQ AJRIZ] B AA =L gl Y EES
AHLEAE 9] AB|A Fof et 2 £ G4l
Z406ta, Y140l tigk AP A 7HeA STt
(Bakici, et al., 2013).
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lﬂ{‘.:,o

e opla &
R DEES *an
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Ol

r-lo

oIn

Mo

2, 3 ADIEAE| =71 242t

YO AFEAEE= 200099 58] U-City
oA AlZHE=H], 20039 A7 9}"3 Al FEY
U-City =4 2|22 FJEFA QT A3l A
Al F+2 A2 AZ2EHLee & Han 2017). 2008
| FHIFEA TAY AME] #EE HEC] A,

4 2023-7

0% F F A FELFHE FHOE F47] A1
(09~13) U-City TEAE 2 A22K14~18) U-City
FEAEo] FHEH. AR 7]E U-Citye 228
EdE gtg 54, A2 9529 15, =t $49
Ag, &o19 Bad 59 A7 AZ= AT Lee, et
al, 2010). 71& AAY] TAEE Egsty 2R E
e W2 A U-City HE2 20179 TARERA]
24 9 ARIZS 5ol TRE HE (0I5 AFFEAIE H
)= M= W EE AnEAE HEL S 70 &
o8 FAEEH, 53 AdE 6% AU}EE’\V*@J
A4} G AREA[E7F AHEAQl ZA|A g0 =35
g Zo] opd Al 9 9 A5 AR Ffdo]
o] Qg Boj&ti(Hwang & Jang, 2016; Seo
& Myeong, 2021). o= 42 AH4 8, g3 tAE
e T AT 77 AR A B 7|27 AR &
Ho| $4& F= A FHohA g

AHTERA] T 4] AYE AUERA] SHAY
I} A AUERA] Ago g AntEAJE] HE 93
FHET ARERA] FHAGL A2 A4z g2
o FEXFEAIE 59 @92 FHSHEE Ho 9l
ot FENEEAN0] S SRA YN =7 At
EZAQEY] 9 HYE B3l T FHET A Ant
EA A EHAA- %Q’\]%"%@X}?‘V\VJEQ
A EAAAIR; E 4 5ol ek o] s =
& St A AHIELA] 74]9J EHOE RENF
B 2310 2012 £ SHAHT}

TENFH= 20199 A3AF AHEZA] FAE
(2019-2023) THHT. o SFAEL 7
U-City Ag9] AHS F&tL, TAFA &
20184 HRE AUEAE FAAF Y&

Jol= AL AR Tk A3F AHELA S3A
& 37t HlolE 7|5k AR AR TheFet ZAIEA] S,

=

off N,
_H' o N b

£ AR et 28 AvteAE 24, 84
29 742 S 320 U8 4554 7 =

o= 4y wAY ¥
39 29 24, 25109 S8 54, 2ok



| RIRIAIEHO| ADIEAE] T4 24 ETRYRlS HR5H0 |

g A A 24, 229 oJYAMEE F3 55 A
Aottt 4 2AAE E2 F 147179 FAIA 7}
A A = JeHMinistry of Land, Infrastructure and
Transport, 2019). 7]& U-City2}Q] AHHNAE F
TR R VT HY AYA SHolth AntE
ATE] ¥ 7} Zofo] olsHAIRIete] FoA ATt 7
U 5 ATl B A9E ZFE o= ARLE
AE] ols37t 7129 & F9f 513FA] TRloA AR,
71 & APFEAIE 9} BAE TRt o] sfiARRY] 2}
BAQ B A 752 tHols 44 TR HE
P2= oJulrih

AHEAIEE U-CityE AlZ2& ofn] ZF 2] of A
OFEAIEE #ohs thget ZRAETL 2g Folt,
SHASE 7129 itk AHEAE] ZE2AETE U-City
o Zo] Qlzet F4 FAoIA 7T ARt HHd L,
AFAH 02 ANEAEZ} AgFol= ol @itz tha
gle 4ol Qit}. 24 4Q AREAJH A5 ZRAE
+ TENFE FEO| AnELA] 37} A[HAR]] 5
g3ttt 201849 1€ I7IARIELAIQYUS] o2 4 4
AL AA Q3]0 R FAL o TLERAIE 9L AlF
-1 A2Ho] AR AHEHIL, o]F AEA
=3 £97)e 9 AHA I AR MPE Aot
, 220l 7Y 16Y I7IARE A3 S5 Al
TA9] 712 %kl =] ltk(]oint Ministries,
2018). FAMA| o 2 et ARPEAJE|S] ARR]FA|= £
ARA] Z3A1ol] 91215k A ER1 8,500 22 FAY
Hl= 2.2290] £Y5)= A0E d#A Qlrt. F4tof
FHEAE W9 AnfERE A= YFAE0] Y H
off Zrofdith= 270 = 3+2 FAUHE 20219 114
S6AIH & 54AHIE EAske] 20219 129 A 4F
ogolct. AEAl 5-18ZH2 AlFA el 94
st AZATE 22,585 0.2 SAGHE 13 4,876
Aeo] 489 A0E Y AF 5-1488H2 7
% 20219 Y5 dFolgloy, AE dapE <lsto]
2023902 7|5k

i AHEATE A Qo FEXEE FEE

N

N

ol o

oE 2 mx
-~

TRt AHFEAJE ARRlo] FZIH AL QlTt ARIE HH
A AFFL u|=9] challenge.gove] 524 Hx]ut
A 202, 2021900 ATEAJE|(AE JXR)), &
UHEERZ(BRE: HA)), AMFERHA(EHA X)),
AOtE S2R/ERH G4 5 Ul 7] ARleE 74
SFaL Qlet. AlE] A= 77|99 ofojtjol& TA|
A9 74 2 9 T £F4 152 HHOE
U7 A3 ARA 7 352 A8 = ok e A
A= 5 AEA B &7 A daE 5oz <
T 50t o5} AlT-E HACE Bttt AnA A
© tiote] AnEAJE #HH ofo|tjo] a9 ARISE
A0 8 tfeh7| g A7 3528 AT 4 Utk
E54 AR ojn] AFH FAFH AR ARE
AUIAE AAFA o] Hgshs Aol

I3 202295 E A GAY AUEAE 2GAR
A FAEA] ANTEAIE RAARS A= 215}
I Qe A QAR AUFEAE] AR HA AR
€t 20259 7HA] wWid 422 AAsH, AR
ZRE Hdf 2409 A9 ARIEI9H 24 2 2%
gt 7+ Al AAAY SEE AEEA e
TA] AHFEATE] 2AAY Q1 1008 g ofste
ZAAAE HACZ 2025E7HA Hid 163-&
st 209 ¥ A ¥HkS 4= QItk(Ministry of Land,
Infrastructure and Transport, 2021a). 5 ALA] A&
SHEAE 24 A%a A Holsto] Aol
w2 W YR B2, B A9 oleld 94
AHIA AHE aTste], A1 o o] SIE AHLE A
HIAS 5514 "o 3fg A2 7]& AntE dd
A AFGY] FAEA] Zo7 RS BES Hgek,
S5 AHLE AH|AY] SRS QJ5) A5k ARRloltt
(Ministry of Land, Infrastructure and Transport,
2021b).

Aoz B0 AvEAE 271 499 54
AEL, 719, et 5 ot olsjuARiel 84 89
T Aplco] 238 £1, 4L vlg0T FATE B
919] ATtEAE] A8 B4, thot A efo] Av}

ofy o
ox N P do A

¢

r}_L

YHolgH 45
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EAEY] He 959 & 4 UES AnteAE ] B
Sjof 272 1 9l ol 3 Sl A EE o
Wl AnteAE Aol thit w7 e Ao
Qg EARMNA A B2 AHlAR §7A7)
T 908, 2nkEA|E] Bao] FA AX4 ol v
A4 dzoz Aughe ojujg,

3, ADEAJE| 23 U Maor7

AEAIE] 2] A4 TR A A7
AP A3 A9 A4 R AAA9 3
o] Weo] 43 W9l Yol 2 ¥ 4 5 AX W
AT 5 UES UL 29 A9 AP
(8% A186613) A28 13- AHAA AL W
of WSJolA] 1 AFRe] Bete] 2e)E ARE 4 Utk
chek, o] A3 AR EL o5 o] B Aol
U822 4 el WEY 99o] Jolof et
ERECEIER
2AE AN 2% Az PRI, A2

f= A7 Hejslok sk 393 Ao chatel

%] Agxo|L AYH 2A% gigets Anzd

Administration and Security, 2022).

2 QA0 AsEAE FHo) 222 o]
FEolE AL 83} 2ok A, AT A5
PEHE AAERH BN 2l A4
S35 S)oll felolet Qe Fi FAA 3ol 9
%87] tolcKim, 2007). A1A412) ATEAIE
Bg Bk 22 A A AvtEAE A, 1
APHEA]E] 28 o] TfEHolc). Xo] ATEAE 4
g A BE0z SYEE 959 97 A
Aoz zaur TS thgo] EeHHo] 9ok
BAE 7ML QA= bt shARE 2= A
Gol At o A1 tof f-ofwfstA P HA 4=
+ ¥4 38 Ado}. 24, 2= HgRt ol
Arere] AHEo] oJgt Alolt}, AL EehA g 459 A)
&GO WE ARE] siFol=t, 28 HA] i A
A 228 ARk Zo] ofd Tkt ofsiARRY
ol Wt H ZvHEo]7] gl &4 o7t At
(Ha, 2000). 723402 2= J9Hde 027] o
woll SYF] wiw7F Bastal, B3 YA
A ol A 99] FARIE Fojdet. T12ja A9 | d
Qtoll T 7] o] 71eh AP ET Al H 7Y

grgol wet Agshe 2alo] Agste, AQzAE Y 5 QuHe uTg 2R olskEAR) Jge] o
£ 9 G5 5 UoIA 29 A AT S 1Y 4 Uk AR, 2AE WEETH AH0)x
£3, AReke zaold, A/ HlAE ¥4 AR DAL AR o), BA B DSlolA AlTs B
B0 g AAA) PR o] YHolx, A 4 7HItks Aolcklee, 2017). AMEAEE A
2P0z Yo A olSRE WAZM) WHEE, o Holoh AUFEY A3 @ qulA AR E45H] 9
Mozt s AAAY Fulo] W A|FoR S 2 ol ATe AT SehstA He, Rt
3% AAe] S0l B R0 9L g QA SBA AvkEAIE o] 7]eid 4 ek 4719 o]
E4 AE M Fulo] SlNE TS A 28 S B A7oNE AntEAY 29 $242 A
QO] QAR 2] Ik W o], Aol o sy, R4 SWstA B,

540 9 o, zete] FE L AV S A A% M2 AnteAY T ¢E 29k 20089
Az FEL, AL A4 ol BT 29 128 BHFEA FUAHARAS A4l B 2
L ATk thA A4 4, ARl o A & AR Ae] Azole) olF AR ARl Bl
o) Zulo] o3} 9] B % YrhMinistry of Public  Z7)E TE A7} o}, SUIAEIAAE el g
1) $3HEY ofd 2= 20199 AMERA] 24 9 29 Tofl A3t 2 2 /A= gl
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o 7
=

7}

AAHA g ESE 2o ZIATIAY T R
B97F Btk sHAlRE 20179 ARFEAIEH
2 NP A d2F 2018-201949 AS 2 7]E FH|
HEAAE 2H7F AREAE ZE & APEAY, &
ETA] 2 4A1d0l= 5 AHEAIE 28] A4 4]
AA7E S7FekAL SiTt. ARFEAE F50A 2|2 9
Agto] FrjjE| A, ZF A AA 9] ARLEAIE i R
+ AUEAE 24315 93 8 A=A 7Hte s
A B A7 98 AgE 7 9} 7129 U-CityS
LS AEAIE A7t SPAFE B oFFA, &
HPAlo] ek, A1 Zgof] gt A= T
AUFEAE7} A gFole ARFAelal g Ho|n, E
St AT HAYS Bl 84 S AHEAE F#
=0l 71018 4= Qlek.
Son(2017)& APFEAEY 8 AH|A F ShUel
AUtE $4E FA0E HAA D dof disf @
EoiQith. AHE FARFL 7|E FAY R 2 15
2 4o A7} 7] Hgol, 712 29 A E Al
T 2 E B AE T 249 RS 79
Ach. FAH g AE Y 2ol FUHYE 5
< E3ots AUE TR ALY, A 74 7
7|19} 55l ARTE HEMY AJAR] A o A
AlLE G AR A AR 59 ARLE 7)7] &8
A Uf-&o] 23 ofoF T2 AAISHIT
Lee(2017)= HEA THoA AREAEY 2 {3
WY @ o @A HEAACIAY ATEAIE A
AR A AASFT 121l AHFEAE R
TASHA 9, AAA Y ANTEAIE 43S A3 £
xﬂxq HlolS AES ST FHEANS 9§34
SOl Tt B 283t Wt A9 glo] x4
W«] 7bs78 oF, 18 Y7 FEX R, ST
AME 28 5 71& REE NG AREAE T £
T =SS AlAlSHH.
Puri, et al. (2018) AUIEAE] 2] digt 2H
AL ofYATE FEAIY 7]E ZEE AHIEAEY
EA(Smart City Characteristics: SCO)°l| et E&-5

Fl(‘ r

71&
8t

te

a2

_H)l rok rlo >

—

jgu_

Stoich 7EA193] PA|EoA 71E 2 E 4ot
1, 531]9} E9] wAJR]9] 7] =0 Tiet AFAojA g
53] SCC AA¥ A (Knowledge Bank)E T3t

]3 E3)| SCC AA A= ATLEA|EIS] @ AS Smrat
economy, Smart environment, Smart government,
Smart living, Smart mobility, Smart pepople &
67HA EH|QlC 2 RSt ol F 9 1€ wEAl
£ 5 7 T Qlof whet -Esto], AntEAIE H o
GAEY QAR E AT 4= A 7ol s
ErAAE =9 AE7HDomain Exper) 255 ¥
75 "ol 80% x5te] AedZ Btk

Jang and Kim(2019)2 333t 9] HgolH &
RHE SIS EEoto] AMEAE B 54 EET,
4]} 5 BAjg] 28 AYES $4 £29
At 183201949 71E & 2871 AAAQ] AHLEA]
g & Zgof] tigh WEEAE dsto], ARFEATE
7L 719E E42 59 =EH A AUEAE o
775 HHgetA ok A A8t olo et A
Hlsko 2 g]uld & Ajulzto] I HA] AREAE A
A LA} PA, & ERE AA 5 BAL, ARA 7L
AFAY AZS £ 5 ATT BA, A0tEAIE Y
33t H7tofl digt A BAl 5= AAlSHAL itk

Park, et al.(2021) H7-5YA], AlSA|Q] ATLE
AlE] B TRLS gioZ #AAHFocus Group
Interview) &S F3sto] ARLEAJE to|H o]
A2 3 WAL ol E =& olF 127] %
AAAA ] ARFEAIE 2 Qo] thet YEEAS A
Botal, 2 o] ARtEAIE Elojg o] A ARY
(clol® Af-4, /AR EA, Hole A % &, &l
ole] ;] A, A MEEAY] ARFH| Zho] D 2] 9)
FEEHUEA JRE Aottt £AZET AL
I EAbo] YR ARRE Sl v AR 27}
glol8 T AR RHYSHA] Z5ti.

Kim(2022)2 %7]=9] ARPEAE] A& X174
Yo = 20209 AHIEAE 28 AAS 705k
ot 289 A U-gol, B71%=9k =] 3171 7]

Eo] =

P

YHotgy 47
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AAgte) A D HEYD 74 S HopH BA
st 9l giehe B AHstict 19)n

II. A-L4A

371 7]

ARA AnkEAE 270] A9 R AREAE 1, A
$7) 2 g9of ARE0] Yt TS Bt

AT AAA 9| AVEAE] F50] S, AP 7 R
A7 g3 giEE JFolA AvtEAE <
& A= AhHoR AxE & 4 Uk Jang and =
Kim(2019)¢] 04%7*— ATHEALE 23 Yot 8k

HolA ooz} 9l

7, 2 479 FA%E Pt 5
A5 2Rl AR 2 291 A7, 2
$Ao] AR FH0l BAo) 2As gIrks o

A7ollAE vlF2okE ElolEoAM AL HE

2o & BAsle €lAE o] 2 She 9 H|ZUY A0 EH
A4 QoA EEE, £ A= I 8
7} =& B8 rdd(Topic Modeling)9] Latent

Dirichlet Allocation(LDA)E #8313t Edrd
Y2 LDAE 5 A(Corpus)el thet 44 & =g
2 [DAR EA EZor BRr dolg 2AoF o

l

A7 Sl 749 Bk Sotol E99| HHo] AFEHBlel, et
(B 1) HAE 010|'JS &35t ADIEAE| g
(Table 1) Smart City Research with Text Mining
Researcher Research Methodology Brief Content

Chong, et al. (2018)

Topic modeling

Analyzes open-ended questionnaire of local issues and solutions in
Denton City, Texas, USA

Kim and Lee (2018)

Keyword network
analysis

Draws keywords from smart city plans of Gwangmyeong City and
Chuncheon City and compares the respective smart city plans of the
central govt. and two municipal govts. through centrality

Ingwersen and
Serrano-Lopez (2018)

Topic modeling

Conducts a topic modeling on smart city articles and proceedings
from 1990 to 2016 in Web of Science

Souza, et al. 2019)

Keyword network
analysis

Conducts a keyword network analysis on smart city articles about data
mining and machine learning from 2000 to 2018 in Web of Science
and Scopus DB

Park and Lee (2019)

Topic modeling

Conducts a topic modeling on keywords of smart city articles from
2008 to 2019 and classifies them into 8 topics

Park (2019)

Topic modeling

Conducts a topic modeling on keywords of smart city articles from
2010 to 2018 and classifies them into 17 topics

Lim, et al. 2021)

Topic modeling

Conducts a topic modeling on keywords of SSCI or SCIE-class smart
city articles from 1999 to 2019 in Web of Science and classifies them
into 3 main topics and 23 sub topics

Oh and Kang (2022)

Keyword network
analysis

Conducts a keyword network analysis on sustainable smart city articles
from 2016 to 2021
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al,, 2003; Yang, et al., 2019). AUEAE] BH €A
E o] 7S A8 At (& DI} o] Y
4 Qi AREH 02 ANtEAJE] A5 =&l A5
3l Q= A7t Btth(Ingwersen & Serrano-Lopez,
2018; Lim, et al., 2021; Oh & Kang, 2022; Park,
2019; Park & Lee, 2019; Souza, et al., 2019). o=
ATsFol SeH= =29 AF, 719, 25 50|
2%l =% DBE &°lf A& gH7}-golst1, §35] 7]
Y& 50| Shagoil TAZE AA =0 Jlof, HAE &

Ho| Holgo] 7]Qlet RO Btk ojo] & AT
A4 2ntEAE A7old A $EA S 2AS
FH08 HAE Hlo]ge ALsIA oH, 24 A1

E9o|= Netminer 4.45 &85t}

2 AFe A AHEAE 29 242 96
20229 49 71202 AAHFHEAAH https://
www.elis.go.kr/)o|A A GE AULEAE] 2HE 7
St FAH o & R ol AREAIE(ARE LA
7F BEEO Q= AR, B 2o ANEAIE FES
Y2 A= AQstoirt. B SHHE oA 9 AS-
FHHAHAAE 2 E ATA e HEote AR
Uehgt=t 2 dollA= Al fetiet. fralHE AATE

& AntEAE] gt & 4 9o, 20174 &

| RIURIRICHO| ADIEAE| 22 24 ELOURIS HRS(0] |

OLEAJEIY 714 0|3 7|2 SH|FE AR
OFEAE 2E & AAsHe A7t B, E35| ANfEA]
g 9] HFALS Tha Zo)7} 917] ok, %44%
3, 7F% W HIT E Hol ARLEA|E, 2|9, 2

& 2olE AQsAY, 1384 gigt A4 % 719
Zof| gt HA 58 $Hoty, EYREHYT 7Y
gt BAe Agsigith (1Y 1) 2 A9 B4E
< EA3}eqlnh

2. K| ADIEAJE| X2 4%

(B 2E 20224 4% 7|1207 A4 07 AF A
= Alegt XlX}Zﬂ T 74719 AtEAIE B 29
golct. Az d7 X2 A 274 OVU B
= AT AL 2 Zobetd AN = F 123H(FA
1770 BAAAAY 70.6%), 7|2AAA = & 603
A 22671 712AAA 9] 26.5%)°] AHt Ao Bl
=k FAARA ] FF57E AREAE 2 E A
AEofls Aol AIRALRE £ 38 ARE
AEl 237} @l B97T BT ol @8 ATEAJE]
RO A ARFEATE] 28 Al Agto] glou AntE
AEAE $H2 AlgRol oA SEAS-FIAT-EE

rl‘ 18

i

Collection of
Municipal Ordinances Pre—Processing
for Smart Cities
* Source: Self- * Extracting nouns with

governing laws
information system
* Collection time:
2022.04.30
* No. of municipal
ordinances: 74
(72 municipal govts.)

setting synonyms &
defined words and
excluding stop words
among keywords in
municipal ordinances

Text Mining Results
* Drawing main * Drawing policy
keywords in implication &
municipal ordinances: direction based on
the results

* Topic classification
based on topic
modeling LDA

Q1) 9L EME
(Fig. 1) Research Framework
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g% ot

A iJrEjEl Aog E‘ﬂt} 3 AEA o= AHlte]
HHol 712 712AA Al @A ARt 1] 3]

A 55tof 23 Aol A Olfoizll At 71&9
U-Cityo Al 2FEAIE 29| o} 5 529 F20] Al
1l 5 AA olsjEAAS FoiE S E*lﬁﬂ SN
dl, 7k 922 D 7|2 AR o A0HEAJE] o]4r] o
g ¥H4jo] Fas Helok.

(E 20l 2 23 A AGE HFE BE Mg,
7] A 9ef AEAIE 23] +HA7E B A H 3} H]
WA iAoz Wi, E3] sedo] A4 A
9] 60%(4470)& AAISHAL . ol= AFFEAE] o
o 7HAlo] M]:Hx%oio:’u;xﬁz% ojgo] ZHst x|

o @FE0] ke EAHE HojFe A0, AtE

A ZRAET} SEHT A 71E ARS8 d
ol 238 298 4 Yok 20EAEL 7129 A
ATt EANSOA o 1S A% 3 % Aulas
Azt 43§01 AY7] v, o) Aol ol
022 U 7H&ehZ 4 ik weka] Ano] 28
HAl AFFIo] AvtENE T4 Jld) o
38 As) D & 9SL s Wast glck 24
8 = X Eo|Alele AL ol HLAX|} Aﬂ_-_/\]‘— zr
7 279) 2nkEAE] B xS AT Zolct 2
Al 71 ATTEATE 27 9fof QIHARELA| %’%‘
SAFEhE Mo AFsh AHFEAE] AIA] ™ol whE
Z013L, AiFAlE 71& AUTEAE 28 99 20184
A% 5-1 420 FETERO) AntEAE AHAY
Aol w2 M o] AR AEE Mo w2 Aok,

(2 2) X|% ADIEAIE] X3 33t
(Table 2) Status of Municipal Ordinances for Smart Cities

Region No. of Municipal Ordinances for Smart Cities
Seoul 16 cases (Metropolitan: 1 / Basic: 15)
Busan 2 cases (Metropolitan: 1 / Basic: 1)
Daegu 3 cases (Metropolitan: 1/ Basic: 2)
Incheon 4 cases (Metropolitan: 2/ Basic: 2)
Gwangju 4 cases (Metropolitan: 1/ Basic: 3)
Daejeon 1 case (Metropolitan: 1)
Ulsan 1 case (Metropolitan: 1)
Sejong 2 cases (Metropolitan: 2)
Gyeonggi 22 cases (Metropolitan: 1/ Basic: 21)
Gangwon 3 cases (Basic: 3)
Chungbuk 1 case (Basic: 1)
Chungnam 2 cases (Metropolitan: 1/ Basic: 1)
Jeonbuk 1 case (Basic: 1)
Jeonnam 4 cases (Basic: 4)
Gyeongbuk 3 cases (Metropolitan: 1/ Basic: 2)
Gyeongnam 5 cases (Basic: 5)
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|08 thRof|A] ¢k eS¢ QU
& He 24 W A9 5A1E8(Co-occurrence) &
o2 AWEZAIQYY]-AYT, AL-A7], +4-2mt
ET X993, ARELAIHY]-3]9], $3-2 79 &
O WL S Ho|l Stk A49] 71 TollA ZRIg Hiet

(Z 3) 421071 7|9E
(Table 3) Top 10 Main Keywords

Rank Keyword Total Frequency Ratio of Mention in Documents (%)
1 Smart City Committee 1,253 95.9
2 Member 1,220 95.9
3 Chairman 782 94.6
4 Management 568 95.9
5 Information 441 97.3
6 Integrated management center 438 60.8
7 Smart city infrastructure 406 87.8
8 Job 372 91.9
9 Plan 357 95.9
10 Construction 347 93.2
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(Z 4) 49 107 SAIES 7|9E
(Table 4) Top 10 Co—-Occurring Keywords

Source Target Frequency No. of Documents | Gini Coefficient
Smart City Committee Chairman 310 70 0.2
Member Term 226 066 0.3
Composition Smart City Committee 218 68 0.3
Smart City Committee Meeting 168 64 0.3
Fulfillment Job 166 64 0.3
Management Infrastructure based on Smart City 162 56 0.6
Smart City Committee Member 157 57 0.5
Member Attendance 141 66 0.2
Chairman Job 127 59 0.4
Commencement of meeting | Attendance 122 61 0.2

o] AAH oz "AntEEA ALY gl gt 7] A &Rl AFe 2] e, W2 TF-IDFE 7}

YE7} FF/E IR s AL E YEyTh A 7)9EL BAo|A AQET, vlEL Hou EYR
AoA A 288 719Ex &2 TF - IDFE 7144
2.7|¥E ELDEE 24 Hh(Ko, et al., 2018; Seo, 2021b). EZRIHL 27|

o] A¥E A7) 9l ¥HE-H H|A = S5(Unsupervised
(B 5y A 2A0tEAE 28 7470 o] EYR2E  Learning)S £ EHed|(Park & Lee, 2019), &
% LDAY whE 7t A 7]9E 275 Ui Zlolty. #A0lA = FAIE 87= AT Ao iAol 7 A%t
EAddol7t B4 BN o= A 93 JAE 7t AOR Yepygrt?
A1 YA Wlchs 71E 0 R S8EE doldlket 9 FA|-12 AUFEAE FZIAR; HeFo 2 Hste]
EANIE9] F9l TR(Term Frequency) - IDF(Inverse T 3 7|¥te 4, 29989, WA, =
Document Frequency)= 0302 AAsta, APAL 9] £ 07 FA 0]} JAL/ =2 Z0F L}E} ot} A
£ EdE A9 g9l Y2 T ot 0.1, A EAY 15 @ G2 718 Y o= AR, ¥zt
4 tolo] FFE T AE= 0012 AAoItHKim, 7|9, A4 THIgt 9% 713 5o Xc}oq 0}71] ok
2020: Yang, 2021: Zhao, et al,, 2015)? &4 YoA  EA7} ofg & JRAARER QI3 FHGE 7154
HEA 07 wo] 54h= 7|YEs JIHEH = 9 FHE, olsjTAA e et HetxA| 9 "Jﬁ*éoﬂ ot

2) TF-IDFE U5 @A A4otd o EE50] ‘AEATE'} 22 HHAQl Tho|7} A Qj=|x] 7] wfio] fojulgt FARFI} oj#|2% L, W2 YF
A ART B B 79Tt wiAlEo] B4 A7 Qg Qltt. whEba B4 wiEt At g2 ARstke Zo] 87H EtY g, fe
Yang(2021)2 APATE 71202 ¢ 50/EY7H4, B2 0.012 AAoHHT, Kim(2020)2 Zhao, et a (201))4 A stetolg Aokl wet ar 0.1, 4
0.012 239t & dF-E Zhao, et al(2015)9] 71&2 w214} it

3) EYr el o] ZAMZE5LE vhEsk= AL Perplexity, Coherence 5°] o4, A7} A4 wehsl7| & 3Hk(Yang, 2021; Yang, et al., 2019)
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(Table 5) Topic Classification by Topic Modeling LDA
Category Topic Main Keywords Frequg i i
Topic (%)

. Security for process of ) Lo 11
Topic 1 smart city Leakage, operations staff, prevention, investment, secret (14.9)
Topic 2 Promotion of smart city Training, diffusion, cost, expense, provincial areas 8

p industry 5 » COSL, expense, b (10.8)

. Compos1t'1on of a smart city Advisory group, the person concerned, consultative body
Topic3 | consultative body for local ; ; .

X or local residents, head of group, directly (12.2)
residents

. ) . P i ) 13
Topic4 | Support system for smart city | Citizen, clerk, lifting, implementing headquarters, sharing 17.6)

. Personal information . ) ) - 9
Topic 5 Personal information, smart, action, system, situation

management (12.2)

. . ) . ) ) 16
Topic 6 | Use of smart city data Policy, public, data, analysis, enterprise (21.6)

. Implementation for intelligent | Intelligent informatization, informatization, 2
T

opic 7 . . . o T . . S .
public administration administration, intelligent information society, integration 2.7)
Topic 8 | Smart city promotion Policy, implementation, ICT, chairman, circumstances 8 16)

£ A st

FA-2 "AREAE 4GS0
H 719Es 44, B HE A
lojet AL} =2 ACE Uy
HollA Y ARtEAERY] HA,
FOJ 32} ANFEAIE A Go|A AR50l xat
H e W (Ministry of Land, Infrastructure
Transport, 2019), ARA A= ATFEAEE &
AQAAS S 8 AGABALA B 7HA
A0 8 HRIth FYFHF ALY AntEAE B 7
o] TAAGETH= Al4HY] TRoA Thoj A HA,
OFEAE Q] FEHAY gfe} o5 = Y Ed
o5 ghgafof gtk APATLY 0] AAA Y =
gloJA = 2151 Ytk Hwang & Jang, 2016; Jang,
2013; Seo & Myeong, 2021).

FA-3 AUEAE FUFYA A CE FHYst

=,

(oW

o

n

o

2, O
I 2 e o

v}

At T 7Y AR, GARRE, FUE A, T
239 o2 FA 09 ABET} &2 A0 YEr
th. AUFEAJEZF 287F S0 TA] ZRAER RAF
SFHA], AXZHQ] AUFEAIE AGRE nAHQl A
2 7N AR AR Ggo] FAAIFH I Q). of
£ 7|2 U-CityS} T-EEHA] ATFEAE7} thedh
AAEo] obd B3FAQl FY9] AEER B A7t
=9t} 53] Ag<ro] o] ZAOA] 42 JSloh=
Ao A o U2 40 Ag BB ANtEAES] 2
A2, o5d FUEY FYHort Frkohe Aol
FUEo] Aohs F4 A Y ol st

FA -4z AULEATE] 2AAA Yoz PEsty
o # 719EE AlEL A7), oA, SRR, 2
07 FA 09 AL} w2 o0& Yyttt Ant
EAJE] HA FAEE, ATERAHA], FUHA
5 ThFs A A 9] Ygst x|t FE FAo
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T ATEAJE = 71E ZAIAG TE2A|, X417
<3 TA|9 EJHAQI o]fol| tigt o]s7t B asty| o
ol @A o] ARA7F AREAEE EAY] &3t
B 7| Qi) opA9F AULEA[E 222 YA
A FA Y] o 2= A7 QU

FA-5+ NUAPE T2 gygoiact. T 719=
= MARBE, AvLE, 24, AA” AFO] 07 4
o9t ATLET} 2 AT YEHTH ANFEAIE Q2
ZhE B AE TRt AR 28 B -
W& U719 A 00 SRttt AREAE Y] 2
WA= BAZCE AFH /P F5s 4 &
&0l 75, Zolmeto|HA] olqp5 RIZS £A]
£ astr] g A4g 27t 7€ H(in, 2019;
Reuter, 2020; Park & Lee, 2019; Seo & Myeong,
2021). 337182 A=H o g QIZHEFo] 4317
ol MUFEY FHE L AT 8ol &olgt |l
o, 2 AsHE7eY Y= 57189 A
Bl 24 A2 =1 Sick. sHANE 35718 A
APER{ZE A7 AEH O R ofof] 1L §l7] iz
97} 8=t (Seo, 2021a).

FA-6 "ARTEAIE o[y &8 0= Fstgith
T 719Es A4, 35, HolH, #4, 7199 &2
E FAoe} ARET} =L ACE UE T ARIEA|
El9] lmeks &3t HTgt Hlo|EE TRt ofsiaA
Al A st EA7MA] AEg HHOEsH= FA
of gfstet. o] A2 Open Government Data(OGD)
initiativegt= 20099 QHfu} P+ Z-3Ho]E 7Y
B} B, ZFHolHE Rkl /iste] &
37189 £ Alile EE HolH &85 't A+t
HZUA &S HH O o= 7ot} o] % 7]&A
A= SHOE 7|29 AAFEE FolA= OGD7t
T8 JH3} o]pE FAFelgla, oA 2013E 5

S5olE S Al 9 o] 8243} of AgH HE(H
£ A173442)A1%, ssHolgxd Hu] 5 H-A=
2 75to] mFAE|Qlt}. 20209 39 219 iz
SAAT Eof| whE iRl 9 AB|Re] o] 7}
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SEA, o HO] S21S Y5 I lolE ZEA Ht
A3 A3 gloJ§E API(Application Programming
Interface) BEIZ 7HstaL, o5 7T 7dAEo] vt
A3 QY-S 7Ndste], SAwAT ek AT
A7F 3ieKSeo & Joo, 2020).

FA-7E AGHEI} P FE 2R PPt
T 719EE A Eel FJE}, 3, AHEA
3], F4Y «O & FA o} ARETt E2 A
Bt A58 R 7eS g8oto] dFaes

I, AUSEE SSAHLE AlTshe 5 &0t

< 7ol dfgote FA O gttt AsHES
A2 AUtEAIH Y 2|53 Qztet HlojHE B o
FolaH, 7|29 5d- Ao &5t JA7e ZF
(Opinion-based Policy)#} HItj &&= Zj3H2]o] 3 3}
oty ZAE &Eote SA719 A& (Evidence-based
Policy)& 7FsA gttt o]& Bl tharet ¥gloll 9
af 7]1Qlske AYAE Sjujota, FIeGS 5o 4
Y459 7Hs49E EolETHHowlett, 2009; Lee,
2015). 1892l Hol= A5 E7|eY 54 o4&
St dlofe 9] 4 9 &-go] ol A WA, TAE
dojA Hlo]® 718k F&(Data-Driven Policy) 7'g°]
7ot gtk

FA-82 ‘AHEAE] ZE'E ottt T 719
TE A4, 3H, JEBAE, o, 9«02
Aol ATE7} =& 20 YRyt A9 Y AntE
A E] A5l 93t giAlRl ZEof sfgshe FAol
TELGH= AUEAE YR G AULEAIE AfH|
29 A=A FAkS o) AAAE Ao thFet &

HAZ AL glo, A= S97gH] FE 7

S EA0IA A 7470] AutEATE 2 dig
42 edAZ, A, 37 4271 29k A
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(Table 6) Comparison Seoul Metropolitan Area and Provincial Area in Main Keywords

Main Keywords of Seoul Metropolitan Area Total Frequency Main Keywords of Provincial Areas Total Frequency
Member 697 | Member 568
Smart City Committee 685 | Smart City Committee 523
Chairman 430 | Chairman 352
Management 339 | Management 229
Information 271 | Information 209
Infrastructure based on smart city 235 | Infrastructure based on smart city 171
Integrated management center 229 | Integrated management center 170
Plan 219 | Plan 155
Job 217 | Job 149
Construction 210 | Construction 147

GEd A9 BE A7) 3] 22 7R 2a Aol 9g Ao 2257 vRolt. (% 6)9] %
719E 4 Zxﬂ BRE F7H R gelsigith A A A9 2071 71HEE Y $EEY 8 7)Y
39 W2 B S5 A0 IS B me A LSRG, U, el o
7] tho] Aol 20 7|90 FAGE RollE 2 Uiehta, A4S 28 F|UEE SEE AR
24
22
20
8
6
4 i |
I i i i i
0
Topic-1 Topic-2 Topic-3 Topic-4 Topic-5 Topic—6 Topic-7 Topic—-8
(Security for (Promotion of  (Composition of  (Support system (Personal (Use of smart  (Implementation (Smart city
o) man conmmenagy ey ey T
for local residents)
Seoul metropolitan area Provincial area
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(Fig. 2) Comparison of Seoul Metropolitan Area & Provincial Areas in Topic Classification
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