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Abstract: This study aims to analyze the factors influencing illegal waste dumping. Seoul City
has made various efforts to address illegal dumping, including removing public street trash
bins and operating enforcement teams; however, the incidence of illegal dumping has not
declined. Recently, there has been a trend of reinstalling public trash bins, yet such
measures have not substantially contributed to fundamentally preventing illegal dumping. To
this end, this study employed a fixed effects model using data from 25 districts (gu) in Seoul
from 2015 to 2023 to examine the relationships between physical, human, and economic
factors and the determinants of illegal dumping. The analysis results indicate that among
human factors, a higher number of waste management personnel is significantly associated
with a decrease in illegal dumping incidents. These findings suggest that, to maintain clean
street environments, strengthening waste management systems that promptly collect and
organize waste to prevent trash bins from overflowing is more important than increasing the
number of bins or adjusting the price of volume-based garbage bags.
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Zo] 7HA(5 ] FHO2 AGIIAHEGH, 2005). Sedovi(2016/= 7H
2 A AT AASAG £ T, T2 Qo) A 5 G OEA &
o 232 A5 eisjo} Gt BBt 27 S4E FHA 3
A JEHQ BATA 2 F Shto| gk, 2d] izl B v§ 37}
7 AR FR) A £ Aofste], A B YT RHE] 1y
2 2T 5 YrhelF, 201710

10) S-gugtoll A& 20143 AL 71 &3] 4,5497F £ A 20231 9,330%F Eo2
28) o] S7FSFH A 1995W 27| e THA B2 AE-EF SVt a3t
Ae Aoz BAEIHHong, 1999).

11) o]89(2017)2 AAES/ESS 42 I Ade AEY =g 7|80z F&
ST AEA -2 F A Y oA H tiAf Jte] FR ] Ex 9 -89
BYsta AFH o2 Ao ZH £-go| o|Fojx & A5 oulgict. AL A &
-2 A tjAf Feto] o] Hitfsiy, EolQo] 7HsAS QAT YLol= &
Tota H2H o2 GRof| }EA] ok H-olch 27| FHET] A2 FFA|
g A sl EHA BEE YA L2 F FHEZ FE AL
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A4 520049 Aol 2w 20009 HE 2002¥7H4] L-2luket 1671
FA Al ol AE SEA 85 7H0l 1% S71sHE B F7] AL A7t
0.5% S7Fot= 202 UEstth. o] F 2001955 20039 714] gH=-<] 1674
FAANAAE A= 9 Kim et al.(2008)9] AFNHE 287|855 ©rb
7H1% 32 B8 EH F71 AL Ag= 3% 5715t ol =g A A3t
= STA S5 7H A A Y B7]o) A& FFS 4155 L2 sfof &
O= A& A4 Khawaja and Shah(2013)2] 1+ A9l A= &Eﬂ 71 &
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3 A o] 24)7] FHR7] Eo] IF2 vAHE e Al A
TE@FFT T, 2004 Ha5-FIA, 2006: Kim et al., 2008; A =&+ LHH
=, 20158 LR SABHA, FER7] $Y AAE A H e % oy
A A7 =Wol A A 2= 53ttt ofdf e, 28)7] FaET]of
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4 9 2UR9 3 BA 5} BT 23} B T
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7t 3-2. TEH]| +F—FX1I S5 7HA0| QY E AR|+= Mef7| FHEI| HEN

£ AT 297185 A3 2L A4 A 2903 3 24715 25, 9
712 2 T L 201 B 02 Tstel Ad)7] RREY BAZ
BAS1IA} B} Sl9) BRGNS 297 SREY)S e A7t g,
T ATt AR RAE Bo) RREY] 999 US Hetstelct B o
T HERA}ohd 287] FRr] WA A4} olo] RS v AL B
7 2.ol0] et X5 A4S B8ste] A5H 0 BASTA Gt
IS
1. #7EY

A= Aol H 3, AHhegukE, KOSISOlA Al8=t 201549
] 202397142 A=A 2571 7] ZXPX]EW PHH ARE F5H0] 24
of Z&stoith ASAE #4119 it A o= ARt A2 A=olA 7H
T AFEEe} W7 & TS 7S5k °]7] Tzolth B0 A=A
= HEd A G v 15 ol E, He}, T=8 5 Thefet A A FH|
7F &S Tk, T EOE AEAl= e l=o] e A FPAETHE
TF=E0] 3lo], Ao TR’ HlolH fgo] golstth= oM &4 tii

Ao = A3tsitt, o= A+ AAE AAZH = =Hst7] Yol e =2
712 A GE7F EeAYS 1D o, e S5 2400 & 4 vt
(Karunarathna, Gunasena, Hapuarachchi, and Gunathilake, 2024).

20199 F7l-9} 20239 5379 A= e 237 FER7] @5 vt
0702 FA = of ZA oM A 2JstA o, o]z QI A RA b 7iA]
71 Aolst E4+¥ 9d (unbalanced panel data) +3E Zt=t} dutd o
2 gafo] WAt 94 W] o] A2H A9 AT BAAE AT A
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o] FARAM Y] HFA AT WA o, ASFS FASHL 42 AT 4
G B4 oA Q77 EASHAY SAA 29| FEdol Ak o
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AAE &% A5 8ol 287] FEE7]0f diet A7t +2E =
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Aygo] Zash Zo] Huslo] Ah@BF 5 2011 35 5 2007; 2
she+ 9971, 2020), o]ef whe & Ao T Eﬂ%ﬁﬂ%@%ﬂﬂ
= £0F A2 1099 S0 77158 Zumgch €2 WLl

= 528 SFA BFE oA o, AN o= 102/ E= 202 H
SE7FFE AREHD AEZAE 190 7 Bl E ]%‘:}% A EA
1 sto], & Aol A= 208 8 Hth= 2832 1028 SEA|
HA7HH)E 240l &5ttt 287 &5 7H 12 FEF7] = o]0
Atk = A4 Kelleher (2004)2F Kim et al. (2008)2] A2 3}o] whet J5F
Al &F 72 & Aol A @A o2 TEfsfior & g Rlo|th SFA| 5
7t QY ol 5= 1081 E 71 AdthH] QI R E Qo] Hglow 1,

31 %0002 AT, FLCBATAN AT 27| B
25 A% 9 W) BYAE F 9L 2R ofeirlE Belstel o
4 of3-g wostglrt.

3) SHIfs

2 A9 SAHeE okt FRIREE, oot AGAHE, &=
FH U, Q9 W4, CCTVEER —T“é ATt ot AP AE = Azt
&Eﬂﬂxﬁf’i o S017ks A v wiv], 22 717 W 23]7] A 2ok A s
AFE STUEHA 7 T, ALEE e, d3urle ==
=259

1 ZAEY, 2 290 !417]% SR FEeae drht A

2 o2 o|3tal YA E Bk AR BEHHEES - 2ds-22
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HekS sl9lon, 21 LT_Q RE HHFo| o] 2 Exrt ot Eixo] Z4
St 2 UHE0]3= 837} Y tiCurran-Everett , 2018).

(B 4) SBES0 7Y

T B ARl
=X M7IE uE Coutinho—Rc_)drigues et al.(20_1 2), Hansmann and Steimer
Q09I ° (2017), 0l23]- X|GA(2018), 51X[3- 2HR(2021)
pES) 7| #2|o 20|12 5(2008), 4% 5(2010)
Q01 | FOX| AFT4EE 2 02 | UEF, WOl (2013)
ZHA| TYMSE 7000 | 3E5 5(2007), d&3 5(2011), X5k -2F%I(2020)
201 | X 2F 71 oM KR | 224 5(2004), Kim et al.(2008)

HAOM HEXEE | 155](2007)

A0 F0ELE | Park(2018)
SH| Ch=EZRE AT 4gg-2455(2023), 24X, A4L-(2025)
Hap o7t 422 £(2010), Antczak(2020), Afzal et al. (2021)

HE 2&01-9759(2022)
CCTV 2= Piza and Chillar(2019), Santosh Das and Patnaik(2023)
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CCTV AA| 2 ARE-sk 14 CCTV AA| Aol H/AH %] XK}
13%2] & 74 a3+ B o (Pizaetal, 2019), 5] A 4 HZF
ol A 51% ol FHARt A AIHE FARE CCTV7F 2487] FHE7] oo
T a3 Qiokar H&KSE 4= Qlok(Santosh Das and Patnaik, 2023).

2 AT EAZ Yol AR E = MaE gt AP A= (E D)ol B

FATL, W40 27 w9 S T G 50 AN,

of

ol

e 259 | =8
zars
gl | TR soapaumizansaney | NEEEOT
aciey| o waly| S E
sars
- =
= | meis s AT|E 2/B(km) o
EEE
oy | 718 2200 Wig HU/MAIE ) | N3l 2 Y
2 H2lpiat
Sl ey FomK| 4% Tat Aeiegintz
29 04=(dummy) (22=1, 0122=0) wal7| S o

14) Y EL A 7k 7 A5 Ulgo] ol AR 748 4] AH717(Closed Network)e]
A2 LFHE W 7HHEteln, ofd = ke 94 1S 715 jlol A

0% S 8 Aol g BN AT B Ao 539 Adlol
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oy | S2H BE A 102/Ef SYH S5 712 RS
Qo | BEHEEIH B 21y O 27| ZYR| S
Q14 0f=(dummy) (2l44=1, 0j2ky=0)
SHts
HAOA WERTE(%) | #2715 +a|u|sl Tl 44247| 5 $JHIB(%)
HAO FOISEE(%) (ZH HO4-/EA818)*100(%) osEs
SEZE U (km?) B%$E# =/HE(km?)
017 (logged) QI 23t PNEEE]
21{(km?) 879 BiE(km?) HolErEE
CCTV Y (km?) CCTV Chie/ @ (km?)

2 A= 20159 5E 2023714 A=Al 2570 71 2 AR SEA 9] T
AAE ARE 55] digdH|olE £41Z AAISHIH g HolE = 7
A a3t A7 23} B o] & BFE X 4= 9l o]t BIE A
FHo 7 EA517] Yol FAAFH(Ordinary Least Squares), 49a ¥t
(Random effects), 71 & 7HFixed effects) ¥ A-&3 4= Qlrh. 2F 9
23 v E ol oF AT A (Hausman test)S AA|SH A3k, 14 & 3}
Hgo] AT Amet £4 £ 0| § A9t A0 & FRIE o] & A=

Rt B e |
1Y} 2D Aoy, TS L BARYS st

Yi=a; + X, + €

v, = iXde] (Aol e 7] Bekgr) B A%
o = AAH()Z TG3A ZAFHE, A7H)o] T2 H5A) e 54
X, = iAeo] (A GoA BEE AyuaEad, o, A4

& = A9 (AHONA MAgBke QX

9] 712 71 F sl 524 (Homoscedasticity) o5+

H=Zo]gp-Ho]7d AX(Breusch-Pagan Test)& 3o+



432 - BHHH 34 H1S

on 11 Ay} o] BA(Heteroskedasticity) 2A412] 7FsAdo] &9l=]qich
oo wzt EAo = - (cluster) TH=E YAH 4 A EEA
(clustered robust standard error)& %-&5}0o] 3| HAGTE FATOZH 0]

It A A A7) R s ATke AAshel

1. 7|25

2 Aol ARG WS 712 5A Ak (E o] AASHT. $4%
A A AR 227 FEHE7] D 2049] B2 5068.08712
2 Uergth 28)7] FaR7] g 40 Haghat Zdigh Aololl= 2 H
A7F ez, 56 dEFHUET 5 FET FUHRT SOIA &
7] FebRr] Aol vIHgt A2 F5F tiv] w2 A A7 Rt &
FEA| o] E4o] HgE Ao g Helrk thut, e o] gEFEHYE
e 23)7] FHE7] @5 A7 YA AL A FH o= 75l
T4 8Rlo] B o R 2489k AIARITE 1)

v F =94 8919 28716 Uee kg Bt 9.88712 LEr
SO, 20159 A279] 9 1km*d 0.0471 %, £87]50] 79 HA] = ]
A 2 FEDE € 5 Ak Az AR AR 87 24S A A&
A Futch 23715-& AA sk ] F A2 B REA A AA 7ol ST
she Ao HAlth Azxe 33287159 8 S48k oAl WVl
W2 Y27 E $EOR FASIA 272 B0 A& ErstaA} 519l

€ "99he /lgol A7l oz 297

o} 27| E9] 27} e A9 Tz
__’L

15) 2 A7-9] 24 A3l Al ZA| AR -] dEFHLE A F-2 657.43km?Q] ¥F
A, F2H20219)= 12,525km?, FHEF20159)= 1,464km?E B2 IA A
35ke A8 HAk v, 9] 49 20204 7|&E dEFEUEE 176km?e
2 AA PF9 oF 1/4 $F0] Bngto| = B5l1, FhE7] v A4 43 823
71(20209), 31,06871(20219), 26,3607 (2022W) 71 =3+ Th.



5-& 1|91 T ol Fho] Qo] gioltt. FAlof 2|75 71 A
< ol H7]E2 o2 YA of FAtEo] YAYSIEE, B&4Ql e T
£ OIAE AN 47 2 A4 Ae] St BEolo)
(E 6) A1 #42| 7| ZEAZ
M0 N s =R z|ag Z|CHg

Me||7| SHET| HE() 223 | 5068.08 | 5775.65 61 43823
Me718 Y=(km?) 223 9.88 6.33 0.04 36.14
7|2 22|Q12(H) 223 2.02 8.26 0.05 122
F|OK| A T8 2A 08 (dummy) | 223 6.05 0.48 0 1
Z2H| 2£ THA(Y) 223 | 242.78 14.81 180 250
SHH 25 714 14 62(dummy) 223 0.22 0.42 0 1
A FOEEE(%) 223 52.98 1.7 23.8 85.6
A THHREE (%) 223 50.52 16.92 9.5 125.8
HEZE U (km?) 223 | 657.43 851.89 116.67 | 12525.01
217(logged) 223 12.81 0.39 1.7 13.42
HE(km?) 223 24.29 9.14 9.96 47
cctv YE(km?) 223 | 102.41 53.51 16.66 233.43
2. 3| {EMAY

AEA| AR 29)7] FHE7] G 81 BA AR =(E DI 2
. AR, 84 29 F WE 1knd 2718 Vi 371 o, FHE7] &
& 5 91 7171 Zhaehs o] glont, BAH R fofsiA] grot 2]
716 AR FRRE7] @ A5 v A= G2 2 AolA ERlE A o
om 7Hd 12 A= A] Aottt

A= A
o] 28717} A= = A] Qoh LAYSH= A0l Hisf =it 7| A-HBateson,

Callow, Holmes, Redmond Roche, and Nettle, 2013; Schultz, Bator, Large,
Bruni, and Tabanico, 2013; Schultz and Stein, 2009)2} Z-2 ATE oI},
o & =91, Schultz and Stein(2009) vl= 107} & 1307} 357440l A]
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9,757%89] de= TET A FAHF7|Y 15%= 27| 5 ALt FH
2= 5 &34 20f 71dgtehal 451 Schultz et al.(2013)2 71&
of 28717} ol & Ql= FAaLFE ¢ 2 FHE7] Hlgo| YEhdth
I B35k 0, Bateson et al. (2013) GA] Bofl 2|77 24T H49-, 2
2717} s 200 Hleh ¥ =2 59 287] W& 50| fEETt
St ol A2 ¥ S 9 HA4 7t FHF7] Ao 5238 IT
< HZt= A AR mEhA H71E ] Qo] - 6] s x| o] 2
2715 A&5] A2TE, A F2 AEH7t fAE FEET] 7 A
< 3E 5 U2 5T 5 Utk BHE EohE Q1A QIR R A o
EHF 2 297 FEE7] @ Aol §o3F JFE vAA 1 AL
E UEY FeR7] B52 A 2 Ao Helh

5t

AYM H34H M1

(B 7)2y7] RHET| 40| Jaks D)xl= 2010 ME 1HSADY FHHAL
B 231 232 233 A=y
=25 MY 7S -22.56 -71.02
Q9l = (79.995) (82.446)
H7|1E -103.512%** -04.983***
bS] 2|0l (8.922) (13.862)
9l HJOIR| ALECRAbE -294.3563 -251.932
B (849.148) (891.355)
TR =2ETA 37.144 17.748
AR (10L) (28.763) (31.97)
209l w7121 olArOE: -1099.854 -901.52
oo EerTT (612.151) (620.223)
AL -4.84 -12.045 -22.972 -18.097
FURHE (25.292) (26.111) (26.506) (25.342)
AL -10.703 -9.361 -23.978 -15.052
A E (10.506) (10.138) (12.478) (11.425)
CH=ZEl 0.339%** 0.357%** 0.357%** 0.338%**
A i (0.081) (0.079) (0.094) (0.081)
Ha log(215) 23201.986 43976.224 24581.413 41933.157
= (38808.619) | (28923.273) | (40247.954) | (31519.079)
oz -42277.480% | -37550.392 | -33889.833 | -35707.872
= (20716.777) | (20942.55) | (21217.658) | (20831.512)
s -3.649 -2.514 -16.023 -12.126
cev e (9.891) (9.812) (12.999) (13.859)
RESNIY) 223 223 223 223
R? 0.115 0.166 0.136 0.177
Z 1) ¥ *x we= 21700001, p<0.05, p<0.019] Q45
2) 23+ robust clustered standard error®

—
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ol 5 md)] P B4

A A &= A 07 YERGTE o] et A= SHA| 55 714 AASo] s
7] Z7}& olojAtty H1sl 7|1& A 25 5, 2004; Kim et al., 2008)

= AT, 9 TUH2022)2) ATOIAE 712 1
Aol WAL B} A4 e FOE et 744 34
A 5 9123 AAITE, 2 ATE] ATk B B 7}
9] o

0|3t 9J3kS U] %] = A0 2 LJERF O} o] ALA|9] 1A SrZo]
FE7E U 1HE FE| B2 £ 0|24 %97 HEL 75430l
Ath. 744 G0l FEE7] F7HE olojA= ATte YA % o9 7H4
A 7oA YErd 7hsAdol At

opA o 2 SAMS Soll= BE

Rt M R i
of Folgt B(H)Y HFOoE FF=Z PR = AL E UEHT o]= 7|& A+
0| A9 EA7F FHE7] B5= AAshs St U= Hoe

(Bateson et al., 2013; Bateson et al., 201 S)JJ- o
S0 vl 55 £ HlE Fart 7S
A, 287] viE A FH ERRIS Al AT 7

of
ol
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o 2
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~
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o] yof
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oX,
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