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Analysis of Trends in Sustainable City Research based on
Topic Modeling in terms of Sustainable Development Goals
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Abstract: The purpose of this study is to analyze research trends surrounding sustainable
cities in Korea and to provide a direction for future research. For this purpose, the research
method used was Topic Modeling, and research trends in sustainable cities were analyzed
by surveying subjects of sustainable development research published in the Korean Journal
Citation Index (KCI) between 1993 to November 2020. As a result of this analysis, research
on sustainable cities was classified into five topics, and these five topics were linked to a
single network. Of those, research related to urban resources and energy accounted for the
majority of papers published. Furthermore, research related to urban growth management
and governance studies has been active for many years. Also, we found that there was an
overlap in citizen keywords in four topics, thus confirming the importance of citizen
participation in a sustainable city. On the other hand, studies related to cultural heritage,
atmosphere, waste, and green space were sparse. Based on these results, we have
provided information about the current status of sustainable city research and propose
research directions for future sustainable city studies.
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l. M2

"|4:7153t ¥4 (Sustainable Development))2 1987¢1 BEE2ETHE
B 1A (Brundtland Report)oll A H0.2 AFEHAULE 2719 X&7Fs3h

b0 314 Z2A19] w=olofA] AAGA U ARS|EEAS 23kl sjgo R
TR o] F 199249 29519 o]F +HH Agenda 212 A|&7Fse
T ARZ fft =7 A9 A= o 9 o] ARl BA= &
A9, F7, FBAMIL, QAZe, 45 5 BAH-BAL ASH BE R
T X8

(Hiremath et al., 2013)3t3L lth= 40| ot wahA] EAT'2)
A&7Fset F7PEAE 3t AA R0 A 8AEA A
Aol F=4]1 BE F shuelmHAEL, 2018; B3, 2005).
2015 UN Z-3JollA 2030W7H4] @757 12 ZALfjt YAl A&7
HHA 2 3 (Sustainable Development Goals, ©]3} SDGs)= 7|& A&t
ZEFE(Millennium Development Goals, ©]5F MDGs)7} -5 Hl
Ao A vol7t &7, AR, ARlA EEE, AAYH 52 15 =
gttt SDGs 1771 &1 F EA| 22 1194 5324 283
St 358 QA A|&T7HsR ZAIQF AFA] A4S BHOE FHUN,
2015). L2k ol SDGs= HHZA B3 Ao gE08 =5,
WS, B 5 YR EoboflA =9H I Qint. o]df A&7k EAIEA
A A&7Fse BAE S0l AXF R AED Fa/do] ATHILA
7, 2015).
£ A7+ SDGs 119 F2 A&7ks et BA| FE22 SR A&7T
51 akA =3

&

59 WAl 4] Hofe] A7 59 Tlotel, g AT Hopo] o
Y ATFAS E2U ol Folo] FF A4k NS 9 A

1) @440z AMstH A&7ks3t @A (Environmentally Sound and Sustainable
Development, ESSD)2 o]u|gtct,

2) euete] ZAISRE2 2018k 7] 91.8%°Itt. A MAHOR LAl = A RHS
2%E AA kAL YA A AlA A9 54%F 4-85kaL, GDPL 2F 80%E AYAlshH,
2A7IA 9] 70%E HlETT 20509714 A AAY ZAISHEZ 70%0] ol Ao E
Al d=H, oF 259 B TAIQIF7T S7HE A2 A ETHUN Habitat, 2016).
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Fo| o] wAA AAEE ANSTA Tt
ol g3t B 7o) ARS Tt Ak A, ) A&Aks®
AT 5 A&7H5T BAS FAR S 44 29 719EE 2ok

B4, A47k5T A 479 F8 71958 YEYT WAL olHarh
AR, A47F5e EA0] B ERL A7ke] 550 ket o gA Wkt
=717 oltt.

B A7 "aenioly 719 shtel Erudy Ee olgstel,
20204 727HA9] A&7M5E WA Hof £ A&7M5e wAl9 Bl
ATEAE §PNITE, TS ASTHs B4 FAQ) A7 WS 5
oFRi}. o) £3) Tl F4) 1 HEYD £ Ftel A4k =
of B FH ATFAS £2UT. 1T A&7 A SN =
AE FAFH Tht Hof % ojust $ESo] F2 FAR AFHER
2 stejgith, B4 292 5o A47Fs% B4 Bolld FR3 3L
a5 BRI Y ATFAS efattt. B4 Avje] 7]uste]
A&7H53 B BE 94 9istel $F A47Rs e EAATOA ol
3 B5o0] efslojor Ao that WS ATt

_4

Reh= 6*5.5/\]7]% SES &5 oA O’]XH«] Q3 HES %ES
< MR Fett. A&7hset A A EA-AHA G- AR
A9 3t FZ 7R E st P4 HS 3 Aol 5&5t= |
H oA ALSlA AAA o2 5T £3tEL WHS Ofn| T (EH]
8, 2015; Elkington, 1994; Rogers et al., 2008;

Redclift, 1987).
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2000 UNOlA eE MDGsE 20159 7HA] AlA S W& vtog &
Atte 53 ofef A&7hset dAS 95t 871 BHIE A ASHGIL) Yol
7F 2015 UN Z3lol|lAf 203097k4] 25712 Aot ARl SDGse=
SDG 17719 E#2 A SDGse= MDGs7} 375Hd HILE] 2] of| A
S 43 o Yot A BT, ARIEA, AAEA, &4, ol £
T &34, AAA, AR R ZEITHUN, 2015).

2. X|&7ts¢et EAI2ESDG 11

1) X|&7tsSt EAl0f 2t =2

= =
Al Agste A< 94”]“’% #7% A ‘Q@C’ﬂ?} ATHE 71E
val

3
A7 A FZolA yobrt 43, AAA, AR SHS SHo R
IE5t= A&7 BAlE TAIF oA Fa3 71x]et oju|= who}
S9A1 AtHGoodland, 1995). A&7Hs38E EAIE= AA, A9l E5=o]

RTE FHA7IE ABE TH-EARG A AR T 5L
EY-2 G A, B4, L0 BAL BANE B4, A, E
A) ol gt oUA] ALG F A AU AFFH ol gk A, WA,
M AL 1§S FANE BAR FAT 5 ATHEHE,
2007). E§Ho|3, BHNHA ol L, ABHAHOZ TAG & UEE A

3) © Al et 7loh 17 @ BB 250% 24 @ 45T o142l A9 @
Ao} AP} 7Ha 6 A A 22 6 HIV/AIDS, watelo}, 718k Ad g3 @ A
71s3t AR A @ HATLA THEA Lot}

Jl->



2) SDG 11(Urban SDG)0j| 25t =29|

Urban SDG). Urban SDG& *M 1131 , BAA, £5H4 ztolet #A QL
o] RE LA ALy EZZ o]y QHASIY, U Q1 X&7Hs35H
TAG At AFAE 2o AL BFHOo=Z Hrk(Siragusa, et al.,

2018).

H 1) Urban SDG(SDG 11) MIf-=E

203077 =S e MEoil QoI Kot 712{9] =8 Bl 7| ZMH|A0 et BZS
2ot EITVHE JHdsI.

20307 REE 2I3t Q5L Mot 7129, B20| g1 X&7HsSt US AlA-S 715
11.2 |32, 53] HYAE, Kd, OFF, JOoHRI =219 2 1121510 S uESS S22 M

L=y Od-ﬁg oFA}‘oH:I'
2030L71A| ESHOIT X753 EASHE Beolm] HOTEOIL SEHOIN A58 ozt

13 i amt pia cizie 2l
114 |[M72) 231Kl QAr2 855l wasl| 93t R aS Zasit
2030471x| SIS HOPIE 5501 BES £, AR+ X ek +8 55| 250H,
115 |2 212l TS Hat5t0] K] Olsh SASe ZUEA ] XIEROl ZAH AA2 Acs]
7Fi3|-|:|>

20307 712

o)
16 hoim siol a1z st wmsn
117 |2030571X] £5 01412 1, w0l FOol 9I3t ot EEH0[of 20| 80l 4|

2 ST Ot BEE FIS B,

O -
EX: UN, X&7ISEH=E, X&7tse T http://nesd.go kr/)

Urban SDG= =AI] 28 9511, EAHXH sj2str] et o
ot Hofof| gt o]s+E EZR}. Urban SDG= A &S S48 gt
A FE, EEA0|1L A&7 EAAE -‘rl%, 134 5
o] SHoA ZA Yo B EFo] T o] gt SHofA
vt E ™ SDGs HXE tjf-Eo] Urban SDGE %1 AA €} Urban
SDG+= B2 AlHlo] 243t 7HA 9] Fejol A AFshEA 7|24 AH|IAE
QPR WEAAE ol&st, A A Yol divlsta, 3%

i
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W 7 g7 o8, £3t % Aol fAk9] B, W12 e de
o thet BeIE A dRol ojefat oIS AluFlst 447t
3 SAAES Bage FEITHIRE 5, 2017)

3. X|&7Ks8t TA|of 25t M3l HE

EAE R RES BT, AM5T TS AT Yo B
Ao A, FA, LF, AMUL 5 B & LB FHOR 475
3 SAS 9 ek AE d7E s 4 oo

AR, AT SLAN RS B8 AT A&/ LAN RS 445
L o7} SDGs A 2FS B AL/FsT BAS 9T A 4G
2 BAG A0l B, SAZ TASE T 04 F SR BT
2 BP0 AT EAS o WS 4uE Aol A&

(2 2) XI&7Hs3H TA|0] 25H Mol Ha|
2 e
s cajol |® S8 EAE THAOR XI7KSSH EAIQ RITIS M2 KBS H35in
EE_H B MM, bR £00| BERHIONS EE(ZIXKSH 2007; 0|24
RES e % =ee e
SDGs= S, 2008).
225t * SDGsO|l B&5t= TAIXEE 75510 2L £A|9] SDGs 0|33

2 ZANRZEE, 2018)
SDG 112 ZEsIT I|A7|-—o|' TAIE Q5 OlsoH NEE E%(Horg
OF- AR5, 2015; BHAH|, 2019)

il
o
o
Ha
MM
RS
-4
[ ]

=gt « X 0I8, £, I, LIXIS SO HATa H2iS 3t
£28 QIote D23, 2005)

s402 « RIA7H5H ZB0IN ZHUSXIS A8t M O1R0] SRS AAKE
X5 31 5, 2019)

JNSE | BAN A |e EXEY SOIIAC SDGs /S I3t M WS DML,

A9 2016)

MUIRO| TA| S1-2Y=X|, SHQH. ’
= S, Mol 5-2 HESIL, X&E7tSe ZAPHES {8 Mete HAl
AT (ZsA 8, 1997)

T
||—_>|'.
°




o SMAKE SR XAISE FAS et SHXIES st
ZHN SN | =K BASIS 9ISt A WIS HA(ZES, 2010; FH0
2017)
« SXPIUXIEE SHOIL, XS54 SBOIN T XES| FOC
2 =E(¥EZE S, 2011

)
SAAEE ZH o MZAS T I X&7HSHS 2iohs B7EES g0,
2010)
o TAIAIE SHOIM HHEHAS Z24 ZAASE 2007).
e X&7H5% EX| 0|2, HE, OUX|, AR

aT FARET | a0 oayCiBIRETAL 2000; 2 :EA* 2006).
o ZSIAHH Y XA xra; 0|83t 2e=Al 2 HOIM 2HFZISH
25 S0 | Aol BB BX5I0] XG0l ZR| EAE FH(EYS, 2006;
0|#E, 2009)
WEM =0 (e XK E40| 2= DT 2 TMS JHHsH0F 512 ZXH0|HY, 2017)

o GIYI} Y 257t TAOIM MISE= MHIA -8, SX, 1, 18,
JESET | UK, AT-0f oto] A gl0| FSoM oS +2{0F BE g=
(B2, 2007)

A&7rset Ao HAsiA e et o2 woke ZEsto] A7 A
FEIL Ao, 27]ole AL7FeT EARRE HESELL, ol At FH
FEE BB A7F F2 olFolFen, HE o tdet A7 2oF
oM A&7kset EAE A B e EAStAL o Ho] A&7t
S EAlE BT =9E AA et Boks ZEdshe e T
SH7] weol, A&7t A0 et A7 AIVTER oWt =9
AA LA EA duE a7t Sl

22U 19909 o] & TheFRt ofoll W2 A7t ol Folxl A&7t
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EQdg(Topic Modeling)/ E]AE wlo|ydof| A ARg-ol= A+ WY
ojt}, EQdly 2 2pAo] A& 7|&(natural language processing)= At
&5to] ElIAE folEoA ARGE TolE9] BA| AME HiHS B o R S
Ao F2o 2 B0, H#St= FA(Topic s E&0H7] HI6) AHES

= A% A ®Holti(DiMaggio et al., 2013; Inzalkar and Sharma,
2015; Khan and Kanth, 2016). EX R L2514 9k thofst &
Ao|A BIAE mlo|dit JRFES StHA SEF 7N S5H A
£ F&511, EY(topic)S B5SKclustering)etet. 7 dHEZQ] EX L
a7 712 FA ge2lEd @9 (Latent Dirichlet Allocation, ©]3FLDA)O]
t} IDAE H|A Y HAES £AZ ETE o= AASE 7|ERdo]
ot @oj=9] Heto] EE FAE Ztth= 7HEE 7|2 E, ©olE|
FAC] 28 gES 2AF FEEEE AAlsto] gE0] 2 Toj=9
S F26ke EY 5 7IHoltHo|aA - 2Hd, 2020, 244 5,
2018; Blei, 2012; Steyvers and Griffiths, 2007).

Eqnddg2 9AE g5 E8dto] £45t= A2l W
AL SEIL B HHECEA, 7]E9] /E dof Bl ik

=)
jm
N

oo
=i

1

L)
=2
X
bop 1o

W3t folol, tholy, oful AFTE 59 BAYL HESHE et
A A1 EthBlei and Lafferty, 2005). £A1E0] o FAES I/ &1
WA ST 5 glom], At whek FAEY $FE Htdt 4 Gl

_L‘,Z 30
O
-

Aol 9t} olo] EYdS 54 FA% B AT FFL I}
Lo §85H BEHT UTHEAA-0]NF, 2019).

4) W-&-EA(content analysis) H-S HEIE B2 HIEBA AR So] 2482
A '\°“ Yottt 28y Ig 9] A S EA, A7ARe] AR A 2 WA sk
*]3_'4” EAL 07193} 22 EAZH LA 4= 9t} ol 2] g9 ZHE Foto] °F
£ &Y F Joy, f&F HolH & Aot 43t A7t B o] AQHET =
Ho| 9thE A= - vk 2020).
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1) HIOJEf =%

& AP AvHst AN B A7 59 241

= x5
B R PR
83 E70]H, £E ABE =uo] B4 4 FAZ M & vt
917] thZo]chRice, 2009). “A&7Hs T WA 9 A &b AL A4
23} 30700 F 2Zo] YA, T5ol BARsT R & A7l 24
A H&7Rs T EAGL BRARIA] S =8-S AT 57679 =Y 2
22 BEIAY) £ 28L lﬁﬂ 83 AS RS 74
8% AR AAE7] Gl SES, 2017 HAS- oA, 2012),

4o Hg LAEeE 488 SEoA B2 Erol W AVl
3dolt. (17 1DE Aund A&7k SHo] B =8 F A
bst £A9 BElE A7 ANAoR S5 Yk 1990l
A ¥QFont, 1831 2000

Yol 39 ol T AT} o] ol AL AL FAsAL. ol 20079
| 8 e A7t A%

Eh

B

—_
O
O

5) ‘A &7Fss A" 02 A 7|2 s =59 52 20 8¥ 239~25€ 7]
7t &9t Aot 8|1 ‘A&7 W R Al E 7| ER A% =89 15
© 204 129 279299 717+ B9t AL,

6) SH+a& %] Q-8 MQI(KCI, Korea Citation Index)& U] eh&x] AR, =2 A H (Y
) @ L EH S DB3lot] =1 7k Q18 HAE A ote AIAF o R KCI 54 =
Eolat k&R A4A 52 HIe 4 e T2 &8 9tH I 5, 2019). o
ZhA B =R KCI 54 =& 71&0 2 A7gi HYE sHgsict 2002 oA
=59 4% KCl = gH&7] 1-8-MQloA AMo] E7Fs5kdtt. whahA 200249 ©]
A 71719 =52 KCIolA AMst= 7|50l H30] & Ag EHA H| ARISS)NA

NET2EL I RESE WE} 5767H«P"——‘: 2 2FT A= 2309 ==
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HEEEEEEE TS FEFEEEEEEEEE

2) 2MIY

A&7P5T SAO] BjE AT B EHL =B 250 JAE B2
ESS gor, /|19sEo] 23 MRS YuIUes W02 B4
A 250 St F8 7IH9ESY] A £ H=E Z45HIH

dAE do|Eg BAo] Z8317] YL B3P HAE Holy
2 ENY 5 YEF YolHEg BESFH AR UL APsfof gt
AAe) = dolet B4o] gt A7ke FolT, A4S £ 4 At

(H 3) Mxz| 2"
TX| =HA e
HEXNE AZAE HE
City — city, Governance — governance
Tokenization IS 7|Z02 HE 22
N0 SHQS ™AL HALS HAH

Lowercase

Stopwords addition, first, half, other etc.
CtA A OA] E0|
Stemming I_T/%', T I'O'I o=

house — housing, resources — resource
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IS FLAIZI7] H8f oIt FEShe oIEEE(Stemming) AU 9

B4 ARE HPSe o|F LDA 7|HES &8sto] Exndy 24
X351 0™, Netminer 4.4.3 HAS o] 835ttt LDA BA4E Eslo] A
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(O™ 4) 718 §o| e5E

2427 406405379 4,

= 0
=
= A

301300

2Con army _
Plan - S
touriam
environment |
comrmunity _
203 . X
system _
prablem =
stratogy | =]

o] ]9 “sustainability”, “policy”, “plan”

Aglell Aok I3aL “economy’,

s =A

0238 327060

“tourism”,

9l 2071 tHof

project .
man gement [ =]

S A8z} o]

o

2472432372372282

“environment’,

L

government =

COUNITY |

resource | g
land _

RERDEEY

“community”

£ 5= A, ARl &40 Het 7|E Eok AFAE0] Bl

AT AL L 4 AT 4 FD)
202 NetMiner 4.3.32] LDA T7| A& Fol A&7HsS BA] HA
o) 22 5 F4L $4H0% ENnYS & 43 (& H9 2o| &

5719

EYo] =E&EH .

(B 4) X|F71sst A #H =2 ELYE FQ 7|9E 3&
=X 7|19E
Topic-1 : H{EA CI’[IZE'JH, cqnﬂlct, governance, growth, knowledge, participation,
relationship
Topic—2 : A& 22 citizen, growth, land, law, participation, protection, regulation
Topic-3 : EAISZH 7N buliding, citizen, land, indusrty, space, transportation, tourism
Topic—4 : =Al =M A= agenda, cooperation, citizen, housing, project, program, target
Topic-5 : A9 X3 & Of|L4X||energy, growth, land, pollution, project, resource, water,

B2, g, A4

o, wAQ 7|HER +
3% BAL W, A4, B, 1A 719ER
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T3} Topic-32 A&, AW, EX], 414, 371, 1%, 339 7|¢
=2 FAHAH. Topic—4—c oA, BE, AlYl, 8, A, =2 of

49 I9ER A= Topic-5+ <Y Zl B EX 0 A, A
9, 9 719ER A=A

LDA A& & Usth= 23 71957 249 Egos =&d
ot 323 o] g v e R 7 EH 9] gEo] AAE=t, EYE v
go g 9= YEI(Word-Network) 248 $33ko] 7+ EA | ol
2% 7 7 AE B4 Adke (" 59k 2

(12 5) Z EMol HIF

topicl : 16.2%( 613)

topic5 : 25.6%( 969)

_ topic2: 19.9%( 752)

topic4 : 19.8%( 747)

topic3 : 18.5%( 701)

A&7hse 24 B 9475 57 BHoR BE
-

oA o= 7ol Ego] =2Hil Qe 5= At =A
O] A &7Fs/d0] mAIASFERIAC], 25, AHdL, £4), EA S7(F

F, 874, 1E, A A ), 2AFA G, B3, AA), ALAAEA,
A", Ak) & =AE A5k 98 FEe Eske SHEEE 5,

201408 Shte] Aol ThRt FAVH elu Aog BeHE. 57)
o EH9 UFL 2 Folt gglont, o] F FY 2 MFS AHeE
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