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Abstract

With the advances of rapid industrialization and urbanization all over the world, the issue of urban crime
has been considered as one of the major problems facing modern society. Most crime research focused
on explaining the causes of crime based on a number of theories and assessing the negative effects of
crime on society, but had limitations in describing the causal relationship among a cluster of indicators
related to crime. Typically, a cross—sectional analysis fails to incorporate time-varying dynamic patterns
of urban environments and urban life. This study identified the causes and consequences of urban crime
in South Korea by focusing on several major determinants of urban crime suggested by the existing literature.
Using system dynamics modeling, we constructed a causal loop map of urban crime which illustrates dynamic
urban characteristics and causal mechanisms including various physical (e.g. CCTV), demographic (population
density), socioeconomic (poverty) and policy (police resources) factors, along with their joint impacts on
crime.

Key words: crime, urban crime factor, system dynamics, causal loop

. M2 NEA folz WHge EAEAE AhALE7} 4
W F28 A3 EA F stUE AR Utk M

1. WA SN0 HHE MYAR gt YAl o5t FEE ot Y PA= A
NS e mFe WS A AL T gHY A8 E FAEE FALEC 95ty T
(Jung, 1998). 543 A3}, BASE AX EAZY < Zol7ld 38 EH Moo AAe Attt
A7 Fol 7HEshg el wet =A FRE B9l I8 Q) 53] W3 BRe AR TR 34
B3 Yom TA9 g4I o] 2 o7|He B ste] =9 AlgkE A Eulo giste] 71Qle] 5
A9 A7 FE8] F7hsta Yk FHldA 4 7} Hl2el| AsHA He EolYog Qg FHARL A
AR e AEd 93], 7o 539 22 & 285 WY TH(Herbert, 1977). T3 HE = Lk

" The 1st author: Seung Hoon Lee, Tel. +82-10-2744-5523, Fax. +82-43-260-2492, e-mail. molukol0@naver.com
* Corresponding authors: Yong Un Ban, Tel. +82-43-273-3391, e-mail. byubyu@chungbuk.ac.kr
Nam Hee Choi, Tel. +82-43-273-3391, e-mail. drhchoi@ut.ac.kr



72  Crisisonomy Vol.16 No.10

Ao g A 222 AANEE A5} e HF
o= Fidate] Faag oA A s= WA
o] o4 EAJ gt Robert Agnew?} F73g YRzl
%2 (General Strain Theory)ol] W= Hz|3 o] &
AL 7R &Fof tigt ENE o] & op|HE 2E
B FO R At o]Hd /1 EA4o] W
o O A7 o= L33t 5 =4
A3 T Aol
o EA5=H Lee(2010)

o

7
=

[‘ i

>~

lo

o rlr r‘_

of
ot
=)

N

E
0

%0,
URY

L
N

>

)
ox,
£

1o o

B Moo
Iy
]

YT of
)
oo Jm
re
fo

N

o
i)

ot
o® o
N =2
o o 2

o
E lr
4 2
= -1 o
H o
do o mo
e o
=2 el
o R
ol iL
Eﬁ i
o ;’é
5 3
o O
O ¥ of

(e
-
"
e
fr
_9‘_‘
T

A M2l A9
A% S Rt
H@.aol%sn Mo
EEEEEREEY
a sk e, o
SEERER REREL

A 2HT WHAAT ] 5

o
v
ok
oL
Y
=2

s O
S
dot 2
-4

rr

o

ro
I
2 2
X e

O
e >
e >
ol
o 2
e &
o
o flo
N

2ok o
i
o

e
Lo
a2
DA
ox
_)&
2
{0
2
f”f AP
>.

N
B o
%

12
__>‘~l_“
fo
oE
o W

V)
o
N
B
rlr

A 453 A

fo
il
o,
2
L0t
o
i
AN
r2

o
o
v}

b 2ol ol #3 U912 el e
AGSAREE Bgste) A8 TRH ZHAA
A s}% *}ﬂ?@l%ﬂr REEERZE
Rol A ARSI she ALl

0{1

O

)-

fr o &
oL

tlo K
r&%

J\Nv

o2
o
ri
o

S,
3 ATE o|efd A7AYe 2H AF
%s}oq A8 72742
SEERIDIES
o o Uo7l MH2
A5 Fee Avsiae Adel 4o

Hl
=

o
[
[ S

ofN o

>

|o

il

oft

g

N

i)

tlo

ik

oL fo
N
Ao
o Mo
©°
o OE‘,
4 S
of, X
o rr
r{r 2
-
ﬂ&

AR TR
o B 77k B 1Y Foh
)P WAl thE A7E WA Aol A

So SV} Ak 7)1 2e Sk Aad

FolA EAEH S HAY AT W5 B2 5

W5g BEUFE FRSC AR of@ 92 v

£ BAROE FYHGOL ol Y3 A

Askel BAZ A ol BA, WA 4%
Q92 B4 AAse] &

¥0  offt

A

oL
BN
o
rir
ol
it
i
o
frtt
e,
o=
o
ol
ox

[~
ot = o
19
[~
ol
hin2
i
flo
2l
2
1o
ko
rO
o
(N
N
=
v
rlr
>
(N
lo

[of o
< "
=} o
AC) lo
g ZE I
o 9
lo e}
E, R
o Rl
T 2L
o ok
2 i)
inj
Ay Ho Y i
N d
1534_ e
o >
Hn
oozl
ot iz v

r

__rL

rlr
,{0

A Xﬂ/\lo}%{ A=

0
W

JI

1=
o=
o
)
(e
ol
_&
%.u
Y
El

g
>
ofo
it
4
%0
fr

L
h e s B U 4 A 4
3 Basle] TAH A

ol 8 & & Aol



Constructing a Causal Map of Urban Crime Using System Dynamics 73

[y | =
1. 32 MHAT

o) W A 237 9949 e 5
27 9 AT} S AP

Hol mA= Gl disted AF7F A=A
Lee & Lee(2009)2 SAAY EA3 Add g9l
o] Mo ofi Y-S vX =R votste] &34

2
Ao 9 FAehS nhastaa) skl on, B4

k%

2
A 29l A B4 22 42 FE3st EA4 A
ZEY HHE 2 ARAE H

I, Shin, et. al.2014)= HMHAALA AFH 9
F& mAE 9L W nA A2 4 44
I 29k 1z} 2k A, AR S B3l B2
ALl fone 4o FFE vA= QS HIT
Sung & Kim(2018)- A7 @A 5 & &3t A
=7 G LAt S Ay Eel s i

3 AT A 93

ot
tlo
]
ruz&_tl
o
2
o

of &ste] EAstuA AUE, £5F, 10T AA
T AEA 8 st WF AAE 3F AE BT

&
ol9jol= =l AFA Eeot

e ©
H
[-40
X0 g
N
o

(Kim, 2013)7+e] #AE #3124 ¢ AF= AN,
o] AR & AHA FFE A= @
Ak g o] ALY ou g AA 7} JleA 4
gH(Lee & Kim, 2010) 7 & AH3] thd e 8R1E
< g g Wxe) ojust FFAA I} eA F<
st AFAT7t e EAET AR 99
2 ATELS 5 HA AR, AHY HATA
3 2AES BAA 7S B3l FHske HEF
Al W] ATEA FEHQ AW FFH
o] #AE FH3| AW Rahe AHE AL
ATt

29]o] Wa AT WA Ao U AN

ANAE AT-E T HF HA A7 L] 218
o] St(Curry, 2016).

Deadman & Pyle(1994)= G2 J=H=9) Y
2 299 NAE dolEE E43te =, AE Fo
W2 BT AT BAE G, Hope
& Mocan(1999) & 1970t H-E 1990t 7kA] T o]
Bl vlE o2 789 WA} okE 8o o}
o BA31ch T3 Beki, ef. al(1999)2 <F 1950 AtH
FE 19903714 vEde o HF e} A HALs] 9
AT TA, AA 2 A4 /g ko] BAE o3
t}. o] 9] = Shah & Baharom(2008)-2 =7}l T
g 253 Aol oigk ME TS 9 d dloje £4]
< B3l gstant. o] 2ol Fejol A= thakg W
919 AAE vlolE e} BE S o] &ate] A9 P EA
o] Mz A7 1 991S Bjots) i
o] Aol ol AALH A
7b mRlg 3ol

o Yo7t HZ oA e A 28H AALE bt

ot

o2 HHRANS Agstuas A7t &ds] 18
Folth. WMol tt A BHEo] A=A W

8 AAZE 7121e] 4ol AYH, W ojsish B
A

g A 2E 7 A i 2] dande AN A

-

(Luis, 2015) & ¥3 9] AF4AAE /M9 A, =2
ArE el B4 @i dAlste distiele dTE0]
EAg},

w3 A2 golfjel 2 mdE S B EA A9
off thgh wpepHz] Abge} nfeF Aol 3k A A
€ 0514 3 AF5 EA| 3T Sebastian, 2014). H]
g AtEl & oFEo|ut mepF o} e EAMA
Ha 54 B9 T8 gt Ad AT
(Caulkins, 2001; Caulkins & Reuter, 2006)7} &4 gt}
AR 9 A= vref ME o tig AW} o

e s AN AED 0 frofsht 34

Moo

=2

s " Qe A duEe 2A Rdve
FAE 7HA AL Tk
oAl Mt vhel o] 7] W g AL



74 Crisisonomy Vol.16 No.10

dole ] FA4 E45 53 89 =EATolAFE
o] WA ATBA FAZA B2 3Gol e
AT FE3) W chEdl A 4YH 45
o] R St

ox,
o
10
ol
o
rr
M
N
N
D
X
ko
ko
re
i
o
2
2
ob
£
fo
19

1) QIFEA SN EN

7129 HHGAS S AT HFH Y FAF BA
o ety B2 ATE P3N Stthung, 1998; Ki,
2015). YRbA o & M A Q7 WeTE B
A5 9N F718hs A& 712 o2 o713 YKChoi,
et. al, 2012). T Yol7} Q7S EX AHYZOZ A
w3lste] st o} oW A FAHAE 7HA AL
AeA At & 75 AN (Lee & Lee,

2009), ATEATE B4 F A HA$E Wy}

shol BUY A AaAze] B0l BRsA
of Beu 23 Y gof wEw] $xE WS @

A7} Q7] W Zo] ThPark, 2012).

ATEANA 54 9| BA - A3 STl

HE A o] HQlol thate] Zar L=

o HH B S AAY EHT 2N 5 2
A - A A 813 sty gokdk ATEL U

2t} Deadman & Pyle(1997)S G YW =9}

2= Ake] S FAHGDP) S AW FRA W

W2 AR Aok BT, ¥4 AFRD AT

JJr “%49}«1 4741 aﬁl }f&
Kim, 2018). 398, &5 B35 A2
A

FRA AYAI et B TYE

Choi, et. al, 2015). ©]<]o = U}J E*M 94%11%4 3{1
24 GDP(FY & Ah 5& AA HE aRlow
AAst A LA ojw e FIS A=A

A8 ATE ZA3cHKwon & Jeon, 2016). ¥ 7o)
Ae APAFolA AXNE HFE Adsts, A7

M

Al(CPTED: Crime Prevention Through Environmental
Design)®| 2§ 31 AFE40l the 77 Jy=H
SIck. w3 SA ) FHES] P B AL &

99l FARE I F997, 2
Zh:

[

=
A& cH(James, et. al, 2013). QA M FFAF A &l
Y% FUERL =AY AT EXF AA - AL
ERAY 5483 Wolt). oo B3l I &

B AT - AA - A8 B4 TRF AFEo] ol



Constructing a Causal Map of Urban Crime Using System Dynamics 75

Table 1. Causal loop variable

Urban characteristics Causal loop variable

Economic and social characteristics | GRDP, amount invested in police facilities, property tax per household, amount spent on health

female ratio, unemployment ratio, divorce ratio, foreigners ratio, population density, percentage of people aged
Demographic characteristics |40 to 54, youth population ratio, elderly ratio, number of police personnel, floating population, last year's crime
arrest ratio, crime arrest ratio, death population, injured population, number of crimes

Physical and Environmental | patrol division and police box ratio, number of patrol division, number of security center, number of CCTV, urban area,

Characteristics dilapidated dwelling ratio, commercial space ratio
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Number of
businesses m
Tocal governmeiit ,
budget population ¢
+
+
Average growth i
rate of GRDP Reduced population due to
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+ A /ﬁ to another city)
GRDP(Gross Five Major Types of Crime in
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Developing \ +
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safety facilities crime occurrence

Figure 1. Crime causal loop based on the city characteristics
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Figure 2. Reinforce feedback loop of crime occurrence
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Figure 3. Negative feedback loop of crime occurrence
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