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Abstract—This study aims to investigate the possibility of crime 

prevention through CCTV by analyzing the appropriateness of the 
CCTV location, whether it is installed in the hotspot of crime-prone 
areas, and exploring the crime prevention effect and transition effect. 
The real crime and CCTV locations of case city were converted into 
the spatial data by using GIS. The data was analyzed by hotspot 
analysis and weighted displacement quotient (WDQ). As study 
methods, it analyzed existing relevant studies for identifying the trends 
of CCTV and crime studies based on big data from 1800 to 2014 and 
understanding the relation between CCTV and crime. Second, it 
investigated the current situation of nationwide CCTVs and analyzed 
the guidelines of CCTV installation and operation to draw attention to 
the problems and indicating points of CCTV use. Third, it investigated 
the crime occurrence in case areas and the current situation of CCTV 
installation in the spatial aspects, and analyzed the appropriateness and 
effectiveness of CCTV installation to suggest a rational installation of 
CCTV and the strategic direction of crime prevention. The results 
demonstrate that there was no significant effect in the installation of 
CCTV on crime prevention in the case area. This indicates that CCTV 
should be installed and managed in a more scientific way reflecting 
local crime situations. In terms of CCTV, the methods of spatial 
analysis such as GIS, which can evaluate the installation effect, and the 
methods of economic analysis like cost-benefit analysis should be 
developed. In addition, these methods should be distributed to local 
governments across the nation for the appropriate installation of 
CCTV and operation. This study intended to find a design guideline of 
the optimum CCTV installation. In this regard, this study is 
meaningful in that it will contribute to the creation of a safe city. 
 

Keywords—CCTV, Safe City, Crime Prevention, Spatial 
Analysis.  

I. INTRODUCTION 

UE to a series of recent shocking incidents such as the 
Sewol Ferry Disaster, subway accidents, and fire in Korea, 

public demand for establishing a standard for basic safety 
measures is sharply on the rise. 

Along the lines of this demand, prevention-centered policies 
such as Crime Prevention through Environment Design 
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(CPTED), intensive allocation of police to crime vulnerable 
areas, and the installation of CCTV for crime prevention have 
become a priority. The use of CCTV has been noticed as the 
most effective means so that central government and each local 
government have expanded the installation of CCTV every 
year. For example, according to the Ministry of Security and 
Public Administration in Korea, the number of CCTV sets 
installed across the nation, including the public and private 
sector as of 2013, was 4.28million sets. This figure shows an 
increase of about 500,000 (13.2%) compared to 2012, 
indicating that the use of CCTV has been sharply. 

Although the effectiveness has been demonstrated, it is 
obvious that the increase in CCTVs can infringe upon the 
privacy and cause redundant investment in the case that the 
CCTV is misused or overused due to the excessive reliability of 
its effectiveness. In addition, it cannot be ignored that there are 
considerable negative study results regarding the effects of 
CCTV [1], [2] Nevertheless, the cases of criminal arrest 
through CCTV have often been reported, so that the demand for 
installing CCTV has increased. Therefore, it is expected that 
the installation of CCTV in the places where citizens feel 
unsafe will increase. Meanwhile, the effects of CCTV are 
swayed by the location of the CCTV cameras. Therefore, the 
installation location should reflect the surrounding environment 
by making a scrupulous spatial analysis. In the case of Korea, 
the standards of CCTV installation are provided in the 
guidelines regarding the installation and operation of image 
information processing in public institutions and local 
ordinances, but there is a limit in the contents because they only 
include administrative procedures such as privacy and 
management organization.  

Put simply, it is difficult to maximize the installation effect 
of CCTV because there is no post-evaluation method and the 
spatial access for the installation of CCTV is not easy. 
Accordingly, it is a reality that more precise and elaborate 
guidelines in regard to the installation of CCTV and operation 
are urgently required.  

With such considerations, this study analyzed the relations 
between the spatial location of CCTV for crime prevention and 
crime occurrence to explore the ways of maximizing the 
installation effect of CCTV. As study methods, it analyzed 
existing relevant studies for identifying the trends of CCTV and 
crime studies based on big data from 1800 to 2014 and 
understanding the relation between CCTV and crime. Second, 
it investigated the current situation of nationwide CCTVs and 
analyzed the guidelines of CCTV installation and operation to 
draw attention to the problems and indicating points of 
domestic CCTV use. Third, it investigated the crime 

An Analysis on the Appropriateness and Effectiveness 
of CCTV Location for Crime Prevention  
Tae-Heon Moon, Sun-Young Heo, Sang-Ho Lee, Youn-Taik Leem, Kwang-Woo Nam 

D



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

841

 

oc
in
ap
su
di

po
no
CC
(h

th
pa
re
CC
19
co
att

 

th
co
pr

CC
ce
of
cr
lo
ad
ce
of
ar

ce
stu
be
CC
ar

pa
m
th
th

ccurrence in c
stallation in 

ppropriateness
uggest a ratio
rection of crim

Recently, the
ossibility of t
oticed. Accord
CTV and 

http://www.cul
The study res
e word ‘crime

articular, crime
cently, it show
CTV, the num
967, but it has 
onclude that 
tention around
 

Fig. 

To put it con
e relations b

oncentrated on
revention.  

Reference [3
CTVs installe
entral part of N
f surrounding 
rime rates in 
wer than the

ddition, the res
entral part of B
f CCTV instal
reas without C

Reference [4
enter where 11
udy, the stud
ecause crime 
CTVs were no
reas where CC

Reference [5]
art of Airdrie 

months and it re
e experiment 
e crime rates w

case areas and
the spatia

s and effectiv
onal installati
me prevention

II.  EXISTING

e utilization o
the analysis o
dingly, this stu

crime 
lturomics.org/
sults about cri
e’ has constan
e has largely i

wed the tenden
mber of the wo
sharply increa
the use of 

d the world.  

1 Research Tre

ncretely, most 
between crim

n the analysis 

] conducted a
d in four poli

Newcastle-upo
areas for 15 m
the areas wh

e areas where
sults of observ
Birmingham re
llation had de

CCTVs had inc
4] recorded th
1 CCTVs wer
dy results we

rates decrea
ot installed at 

CTVs were inst
] evaluated 12 
city as a pro

evealed that th
areas than in t
were liable to 

d the current 
l aspects, a
veness of CC
on of CCTV
.  

G STUDY TREN

of big data wh
on social phe
udy analyzed 

by puttin
/)’ to use. 
me, as shown 
ntly increased 
increased after

ncy of a slight d
ord ‘CCTV’ b
ased from 2004
CCTV has r

ends of Crime an

reviews abou
me occurrenc
on the effects

an experiment
ce zones whic
on-Tyne, inclu
months. The r
here CCTVs w
e CCTVs wer
ation over 12 m

eported that th
ecreased, whil
creased.  
he crime occ
re installed for
ere contrary 
sed in the c
a greater rate 
talled.  
CCTV sets in

ogram against 
he crime rate d
the control are
decrease in th

situation of C
and analyzed
CTV installati
V and the str

NDS 

hich opens th
enomenon has

the study tren
ng ‘cultur

in Fig. 1, sho
since the 180

r the mid-1970
decrease. In te
began to incre
4. Therefore, w
received incr

nd CCTV  

ut the study ca
ce and CCTV
s of CCTV on

t study targeti
ch are subject 
uding 7 police
results show th
were installed
re not install
months targeti
e crimes in the
le the crimes 

urrence in th
r 12 months. I
to the expec
ontrol areas 
than the exper

nstalled in the c
molestation 

decreased mor
eas. This show

he areas of no C

 

CCTV 
d the 
ion to 
rategic 

he new 
s been 
nds of 
romics 

ow that 
00s. In 
0s, but 

erms of 
ease in 
we can 
reasing 

 

ases of 
V are 

n crime 

ing 14 
to the 

 zones 
hat the 
d were 
led. In 
ing the 
e areas 
in the 

he city 
In this 
ctation 
where 
riment 

central 
for 24 
e so in 

ws that 
CCTV 

inst
CCT

R
of N
area
con
why
con
con
reco
exp
incr
resp

R
11 m
rate
surv
grou
the 
crim
con
reve
of c

E
stud
wer
dem
occu
rate
wor
91%
decr
that
occu

R
effe
open
effe
the 
aver
inst

R
intro
met
inst
stud
patr
than

In
stud
con
disc
is qu

T
as m
CCT
rang

tallation, even 
TV installation

Reference [6] a
Norris city for 2
as of CCTV 
trol areas with
y crime in the 
trol areas de
ducted a com
orded by CCT
eriment area, 
reased and d
pectively, thus
Reference [7] c
months. Crime
e than in the 
veys on the ins
ups, where cr
CCTV instal

me increased 
trol area, crim
eals that the in
crime.  
Even though th
dies, [8] analy
re installed and
monstrate that
urrence rate o

es over the last
rkers in the d
% of police of
reased or thei
t CCTV was
urrence of crim

Reference [9]
ect of criminal
ning the CCT

ective for four 
analysis over 
rage. Accordi
tallation of CC
Reference [10
oducing CCT
thods. They fo
tallation and op
dio complex 
rol, by increasi
n installing CC
n view of the
died in Korea
tents regardin

covered in fore
uite difficult t

To put togethe
mentioned abo
TV has a posi
ge of domestic

though the are
n.  
analyzed 63 C
24 months. Cr
installation, 

hout CCTV in
experiment a

ecreased were
mparative stud
TV in the cent
crime decreas

decreased in 
s, the results w
conducted a co
e in the experi

control area.
sults, violence
rime damages 
llation. As a 
slightly from 
me decreased

nstallation of C

here have bee
yzed 27 CCTV
d operated in G
t crime decr
of crime incid
t three years. In
district of Gan
fficers answer
ir districts bec
s significantl
me.  
verified the c

l arrest through
TV control cen

months before
one year, CC

ingly, he cam
CTV for crime
0] performed 
TV for crime p
ound that crime
peration of CC
near Y Univ
ing police man
CTV.  
e facts, the ef
a, but specifi
ng the evalu
eign cases are
to obtain the cr
er the studies, 
ove, most stu
itive effect as 
c studies is lim

eas were adjac

CCTV sets inst
rime decreased
while, crime 

nstallation. How
areas decreased
e not identifie
dy on crime r
tral part of Bu
ed and in the c
one place a

were not consis
omparative ex
iment area dec
. In addition,
, and threats b
were inflicted
result, in the
26.4% to 28

d from 11.4%
CCTV did not 

en only a few
Vs for crime 
Gangnam-gu, 
reased by ab
dents in comp
n the response

ngnam-gu, 78%
red that they f
came a safer p
ly effective 

crime preventi
h the analysis 

nter in Gangna
e and after the 

CTV didn't gai
me to the co
 prevention w
a study on 

prevention an
es decreased b
CTV for crime
versity. He ar
npower would

ffectiveness of
c analysis is 
uation of CC
 considerably 
rime occurren
conducted in 

udies come to 
shown in Tab

mited to the ar

cent to the are

talled in the ce
d in the experim

increased in
wever, the rea
d and crime in
ed. Reference
results, which 
urnley city. In
control area, c

at the same 
stent.  

xperiment stud
creased at a gr
, this study m

by selecting sam
d before and 

e experiment 
8.5%, while in
% to 13.6%. 
affect the decr

w Korean dom
prevention w
Seoul. The re

bout 34% in 
parison with c
e of the residen
% of workers
felt that crime
place. This sh
in inhibiting 

ion effect and
of arrest rate 

am-gu. CCTV
installation, b

in the effect o
onclusion that

was ineffective
the problem

nd rational rem
by 30% through
e prevention in
rgued that on
d be more desir

f CCTV has 
difficult and

CTV installa
lacking becau

nce data.  
Korea and ab
a conclusion

ble I. However
reas of ‘Dong’

as of 

enter 
ment 

n the 
asons 
n the 
e [2] 

was 
n the 
crime 
time 

dy for 
eater 
made 
mple 
after 
area, 
n the 
This 

rease 

mestic 
which 
esults 
 the 

crime 
nts or 
s and 
e had 
hows 

the 

d the 
after 

V was 
but in 
of the 
t the 
.  

ms of 
medy 
h the 
n the 
n-site 
rable 

been 
d the 
ation, 
use it 

broad 
n that 
r, the 
’ and 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

842

 

‘G
do
oc
ba

in
cr
bu
in
bl

SU

ste
No
nu
na
du
ar

th
Gy
en
wh
pr

Gu’, which is a
omestic studie
ccurrence, and
asically impos

Therefore, th
stallation and 

rime preventio
uilding a datab
stalled targeti
ocks. 

UMMARIZATION O

Researcher 

[3] 

[4] 

[5] 

[6] 

[2] 

[7] 

[8] 

[9] 

[10] 

III. AN AN

A. The CCTV

In Gangnam-
eadily increas
onhyeon 1-do
umber of CCT
ation. In addit
ue to the fact 
rrests, which is

According to
e area whe
yeonggi-do w

ntire country, w
hich is at 17.8
rivate sector w

a basic admini
es can analyze 
d the judgment
sible.  
his study aim
operation, wh

on method by a
base up to sp
ing the cover

TA
OF STUDY RESULT

ON CRIME

Effe

CCTV installatio
CCTV no installa
Installation < No

CCTV Installatio
 CCTV non-insta
Installation > No

CCTV Installatio
CCTV non-insta
Installation < No

CCTV Installatio
CCTV no installa
Installation > No

CCTV Installatio
 CCTV non- inst
Installation > No

CCTV Installatio
CCTV no installa
 reduction by 1%
Installation > no 

CCTV installatio
CCTV non-insta
Installation < No

After the installa
Before the install

After the installa
Before the install

After the installa
Before the install

NALYSIS ON TH

OPERATION

V Installation in

-gu, Seoul, the
sing since the

ong, Gangnam
TVs has a tende
tion, the insta
that CCTVs 

s widely sprea
o the data disc
re CCTVs 

with 29,852 set
which was fol
8% (Fig. 2). H

were excluded.

istrative unit i
only the tend
t of CCTV ins

ms to find m
hich are helpfu
analyzing the r
pecial location
rage area, co

 
ABLE I 
TS IN REGARD TO

E PREVENTION 
ect of Crime Prev

on area- reduction
ation area – reduc

o installation 

on area - reduction
allation area – inc
o installation 

on area - reduction
llation area– redu

o installation 

on area - reduction
ation area – reduc

o installation  

on area- reduction
tallation area – inc
o installation  

on area - reduction
ation area -  

%, increase by 9% 
installation  

on area- reduction
llation area – redu

o installation  

ation of CCTV -re
lation < After the

ation of CCTV – r
lation < After the

ation of CCTV – r
lation < After the

HE CCTV INST

NAL CONDITION

n Korea 

e installation o
e installation 

m-gu, Seoul, in 
ency to rapidly
allation of CC
played a cruc

ad to people. 
closed by each
were installe

ts. That accoun
llowed by Seo
However, CCT
 

in Korea. Ther
ency of entire
stallation loca

methods of C
ul to a more re
ripple effect th
n where CCTV
omposed of s

O THE EFFECTS OF 

vention 

n by 21.6% /  
ction by 29.7% 

n in crime / 
crease in crime 

n by 12.8% /  
uction by 18% 

n by 35% / 
ction by 12% 

n by 21.3% / 
crease by 11.9% 

n by 28% / 

n by 13.9% / 
uction by 26.9%

eduction by 30% 
e installation 

reduction by 6.4%
e installation 

reduction by 30.9
e installation 

TALLATION AN

NS  

of CCTVs ha
of five CCT

 Dec. 30, 200
y increase acro

CTVs was exp
cial role in cr

h local govern
ed the most
nts for 31.3% 

oul with 17,82
TVs installed 

 

refore, 
e crime 
ation is 

CCTV 
ealistic 
hrough 
Vs are 
several 

CCTV 

%  

% 

ND 

s been 
TVs in 
2. The 
oss the 
panded 
riminal 

nment, 
t was 
of the 

29 sets, 
by the 

T
acco
the 
by B

F

M
high
was
How
man
inde
Jeon
hav
of C
fina

Fig. 2 CCTV

There were dif
ording to area
number of CC
Busan (Fig. 3)

Fig. 3 Population
C

Meanwhile, th
h deviation ac
s attributed to
wever, the in
ny in Busan 
ependency, wh
nnam, Gyeong
e less financia
CCTVs instal
ancial indepen

Vs across the Co

fferences in the
as. Nationwide
CTVs installed
). 

n Number per O
Country (As of 

he installation 
cording to are
o the financi
stallation num
and Ulsan w
hile CCTV se
gbuk, and Chu
al independenc
lled were not 

ndence of the r

ountry (As of Au
 

e installation n
e, Incheon ran
d per capita, w

 

One CCTV Set 
f Aug. 2014) [12

n numbers of 
eas. The reason
ial state of l
mbers of CCT
which have h
ets were comp
ungnam, which
ce. This reveal

significantly 
region. 

ug. 2014) [11]

numbers of CC
nked the highe

which was follo

Across the Enti
2] 

CCTV show
n for the devia
local governm
TV sets were
igher in finan
paratively mor
h are consider
ls that the num

correlated to

 

CTV 
est in 
owed 

 

ire 

wed a 
ation 
ment. 
e not 
ncial 
re in 
ed to 

mbers 
o the 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

843

 

‘T
In
Or
(IC
Te
As
an

cit
Ho
th
ce
sp
an
en
co
in
cla
in
de
fu
Th
an

or
in
ad

in 
Pr
pr
th
[1
sa
po
pr
vi
[1
rep
sta
of
su
an
fo
in

ev
m
re
an
m
be
lo

co

B. The Standa

In Korea, CC
The Guideline
nformation Pro
rdinances’, ‘
CS)’, and the 
elevision by
ssociation’. In

nd network cam
The contents 

tizens and mo
owever, the co
e coverage are

enter are lack
patial and insti
nd operation 
nacted ordinan
onsist of basi
stallation and
auses that dea
tegrated cont

etermined the 
unction of CCT
he contents of
nd operation o

However, the
r operating m
stallation met

ddressed. 
However, inte
 the UK, ‘the P
ractice’ is in e
rovided based 
e city with ‘P
3]’. Put simp

afety in the UK
olice in discov
romoting the a
sitors and prev
4], the stan
presentative m
andards includ
f CCTV by the
uch as the occu
nalysis of loca
or crime preve
stallation loca
However the 

valuation follo
maximizing the

duction of cri
nd cost-benefit

made and the 
ecause the eff
cation of the c
However, in 

ontents regard

ards of the CC

CTV camera is
s for the Inst
ocessing in Pu
Information 
‘Design and 

y the Te
n particular, G
meras. 
are mainly int

ost contents a
ontents regard
ea, the capacity
king. Therefor
itutional stand
of CCTVs. 

nces about CC
ic and concep
d operation o
al with concep
trol centers, 
contents relat
TVs in terms 
f ICS are actu
f CCTV. 

e contents are c
measures, and
thods, standar

ernational cas
Public Safety C
ffect. The stan
on the basic st
Practice of CC
ly, the CCTV

K plays the rol
very and prose
awareness of 
venting latent 
dards set fo

model for the 
de detailed inst
e local safety c
urrence areas 

al crimes, the e
ention, the ins
ations of CCTV
noticeable fac

owing the ins
e effect of CC
imes, the spat
t analysis. In a
surrounding e

ffect of CCTV
camera. 
Korea, the gu

ding spatial lo

CTV Installatio

s installed and
tallation and O
ublic Institutio
and Commu
Installation of
elecommunica

GIOI deals with

tended to prote
are related to o
ding the standa
y of CCTV, an
re, it is nece
dards for the e

In addition 
CTVs, but su
ptual content

of CCTVs. T
pts of installa
and intellige

ted to technolo
of system des

ually conduciv

confined to the
d the content
rds, and CCT

es are more sp
Closed Circuit
ndards for the 
trategy for pro
CTV program

V installation s
e of a guidelin

ecuting crimin
safety to resi
criminals. In t

orce are con
rest of the wo
tallation and o
committee and
and times of t
establishment 
stallation and 
V in detail. 
ctor is the cont
stallation of C
CTV by evalua
tial transferen
addition spatia
environment 
V is critically

uidelines are n
ocation are lac

on and Operat

d operated bas
Operation of 
ons (GIOI)’, 

unication Stan
f the Closed C
ation Techn
h all CCTV ca

ect the privacy
operating mea
ards for determ
nd integrated c
essary to stren
effective insta
local govern

uch ordinance
ts dealing wi
he ordinance

ation coverage
ence facilities
ogy, equipmen
sign and instal
ve to the insta

e institutional d
ts regarding 
TV capacity a

pecific. For exa
t Television C
code of practi

omoting the sa
ms for Public 
standards for 
ne for supporti
nals in downto
idents, laborer
the case of Au

nsidered to b
orld. The Aus
operation regul
d CCTV comm
the crimes, a p
of local comm
evaluation, an

tent dealing w
CCTV in purs
ating the sign

nce effect of c
al analysis sho
should be ref

y dependent o

not specific a
cking. Accord

 

tion 

sed on 
Image 
‘Local 
ndards 
Circuit 
nology 
ameras 

y of the 
asures. 
mining 
control 
ngthen 

allation 
nments 
s only 
ith the 
s lack 
e area, 
s. ICS 
nt, and 
llation. 
allation 

device 
spatial 

are not 

ample, 
Code of 

ice are 
fety of 
Safety 
public 
ing the 

own by 
rs, and 
ustralia 
be the 
tralian 
lations 
mittee, 
precise 
munity 
nd the 

with the 
suit of 

nificant 
crimes, 
ould be 
flected 
on the 

and the 
dingly, 

the 
com
prof
mea
inci
of G
can 

T
CCT
crim
targ
the 

I

A

S
by 
inst
for 
regi
reco
add
iden
GIS
crim
 

 
A

tota
the 
2,36
3,56
case

In
info
geo
iden

location of C
mbination wit
filing techniqu
asurement is n
ident. As evalu
GIS using spa
be conducted

Therefore, this
TV installation

me occurrence
geting case are
effects in the 

IV. AN ANAL

L

A. The Data Co

Spatial analysis
using GIS to

talled in crime
the analysis, 

ister spanning
orded by the d

dress of crime
ntified with po
S by appointin
me type to each

Fig

According to t
al of crime cas
cases with unc
62 cases were
60 cases, in w
es (Fig. 4). 
n the case o
ormation abou
graphical info
ntification bas

CCTV install
th urban spa
ue, and guideli
needed at the 
uation method
atial density, a
d. 
s study intends
n by analyzing
e before and a
eas as spatial ap
installation of

LYSIS ON THE A
OCATION AND

onstruction 

s was conduct
o confirm wh

e hot spots. Th
 were collect

g two years, 20
district police 
e occurrence,
oints on the m
ng the crime at
h point. 

. 4 Crime Distri

the crime man
ses reached to
clear and over

e left. In 2011,
which data us

of CCTV, lo
ut the location 
ormation is col
sed on the CC

ation should 
atial analysis
ines which can
occurrence tim

ds of CCTV ef
and crime rep

s to analyze th
g the current c
after the insta
pproach for th

f CCTV.  

APPROPRIATEN

D EFFECTIVENE

ted in a case ci
hether CCTV

he data of crim
ted by the cr
008 and 2011
stations of J 

, the location
map, and they w

ttributes such 

 

ibution in Case 

nagement regi
o 3,930 in 200
rlapped reports
, the total num

sed for the an

ocal governm
of CCTVs via
llected by goin

CTV location d

be determine
 and geogra
n provide effec
me of a partic
ffects, the ana
placement ana

he effectivene
condition of ac
allation of CC
he maximizatio

NESS OF CCTV
ESS 

ity (J City in K
V is appropri
me occurrence 
rime managem
. Those data w
city. Based on

n of crimes w
were built up 
as crime time

City 

ister of J city
08. Of those c
s were omitted
mber of crime
nalysis were 2

ments manage
a an excel file
ng through on-
data like the c

ed in 
aphic 
ctive 
cular 

alysis 
alysis 

ss of 
ctual 

CTV, 
on of 

V 

Korea) 
ately 
used 
ment 
were 
n the 
were 
with 

e and 

 

y, the 
ases, 

d and 
e was 
2,564 

e the 
, and 
-spot 

crime 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

844

 

da

lo
pa
Th
pa

Disa

Litte

Faci

Crim

Crim

Park

Tota

bu
in
wh
of
in
cit
we
an
in 

ata as shown in
 

F
 
In the case 
cations as sh

articularly for 
hey were inten
arts of resident

Install

aster and fire* 

ering violation* 

ility management

me prevention* 

me prevention ** 

king violation ** 

als 

* Multi-purpose 

 

B. An Analysi

To analyze 
uffering analy
stallation area
hole city and 
f Nearest Ne
terlocking GI
ty. Since the s
ell as the prim

n easy way to i
 the local aspe

n Fig. 5.  

ig. 5 CCTV Ins

city, 876 CC
hown in Tab
crime protecti

nsively install
tial areas as sh

TA
CCTV

lation purpose 

River monitorin

Facility manage

Crime-preventio

Prevention of lit

t* 
Crime preventio

Facility manage

School zone  

Decoding vehic

Traffic control  
Littering & park
management  
Park manageme

CCTV ** Single

is on the Appr

the appropr
ysis on crim
as was conduc
local specific 

eighbor Hiera
S and CrimeS
tatistical analy

mary clustering
identify the ch
ect and find cr

 

stallation in Cas

CTV sets wer
ble II. Of t
ion were 115 
ed in commer
hown in Fig. 5

 
ABLE II 
VS IN J CITY 

In
ng 

ement  

on 

ttering  

on  

ement  

cle no. 

k 

ent 

e purpose CCTV 

ropriateness of

riateness of 
me hot spot 
cted in both t
area. First, it 

archical Clust
Stat to extract 
ysis on the sec
g in NNHC is
haracteristics o
rime hot spots

se City  

re installed i
those sets, C
sets in 24 loca

rcial areas and
5. 

No. of 
nstallation 

Ins
Lo

6 

1 

32 

8 

120 

214 

257 

26 

32 

2 

43 

115 

20 

876 

f CCTV Locat

CCTV locati
areas and C

the aspect of 
applied the an
tering (NNHC
crime hot spo

condary cluster
s possible, NN
of crime distri
.  

 

 

in 246 
CCTVs 
ations. 

d some 

tallation 
ocation 

6 

1 

32 

1 

4 

27 

113 

4 

11 

1 

14 

24 

8 

246 

tion 

ion, a 
CCTV 
global 

nalysis 
C) by 

ots in J 
ring as 

NHC is 
bution 

T
form
gath
this 
sign
and 
20. 
com
area

N
surv
anal
con
show
com

F
is n
a cl
obst
inst
area
effe

M
anal
inst
as s
was
read
spot
than
inst
exp
with

C

C
opp
thro
CCT
exp
are 

O
prol
even
area

H
the 
suff
crim
con

T
Wei
of [

W
tran
time

Two incidents 
med in the pr
hered again as

time, this 
nificance level
d confined the 

The analysis
mmercial areas
as, as shown in
Next, it attemp
veillance by C
lysis was con
sideration of 
w that CCTV

mparison with 
For example, s
ot possible, ca
ear view at m
tacles. Howev
talled in certai
as with frequ
ectively used c
Meanwhile, N
lyzing whethe
tallation ratio w
shown in Fig. 
s not effectiv
djustment of lo
t areas. Overa
n crime occur
talled in the 
anded rather t
hout consideri

C. An Analysis 

CCTVs for crim
portunities, wh
ough official 
TV for crime 
ect the crime 
likely to trans

On the other
liferation effec
n in adjacent a
a [16], [17]. 
However, an an

proliferation 
ficiently yet. T
me transferenc
trols targeting

To achieve thi
ighted Displac
18]. The WDQ

WDQ is an an
nsference phen
e-series analys

or incidents 
rimary cluster
s secondary clu
study arrang
l, which has b
number of poi

s results show
s and residenti
n Fig. 6.  
pted to analyz

CCTV in J city
nducted under 
most CCTVs
Vs did not m
the number of

since areas wh
an occur, CCT
aximum throu
ver, currently, 
in places such

uent civil com
compared to th
NNHC and b
er the CCTV 
was comparati
6. This show

ve. Therefor
ocation are re

all, the numbe
rrence cases. 
target areas 

than being inst
ing the aspects

on the Effecti

me protection 
hich can be 
surveillance 
prevention in
transference 

sfer crime area
r hand, there
ct of the crime
areas due to the

nalysis on the 
effect of crim
Therefore, this
ce effect and t
g case areas.  
is goal, this s
cement Quotie
Q is formulate
nalysis techni

nomenon and i
sis and geogra

more than tw
ring and the 
ustering like a

ged the prob
been adopted 
ints included i

wed the crime
ial areas aroun

ze the possibl
. For the analy

r the standard 
' capacity in J
make effectiv
f installed CCT

here the survei
TVs should be
ugh identifying
 several CCTV

h as children p
mplaints. Thus
he installed nu
buffering ma
location is ap

ively low in cr
ws that the inst

e, additional 
equired by prio
r of CCTVs w
However, CC
first and sho
talled in the en
s of crime dist

veness of CCT

play a role in r
committed by
or employer

n particular ar
phenomenon 

as to adjacent a
e are studies
e control bene
e CCTV, insta

effect of crim
me control has
s study attemp
the proliferati

study employ
ent (WDQ), de
ed as (1). 
ique that dea
is a sort of inte
aphical analysi

wo in NNHC w
first clusterin

a tree structure
bability at 0.

in general stu
in the clusterin
e hot spots in
nd the comme

le areas of sp
ysis, GIS buffe

of 50m radiu
J city. The re

ve surveillanc
TV. 
llance with CC

e installed secu
g local faciliti
Vs are intensi

protection zone
s CCTVs are

umbers. 
ap were ove
ppropriate. CC
rime hot spot a
tallation of CC

installation 
oritizing crime
was somewhat
CTVs need t
ould be gradu
ntire built up a
tribution. 

TV 

reducing the c
y latent crim
rs [15] Howe
reas can lead u
because crim
areas. 
s that argue 
fit, reducing c
alled in a partic

me transference
s not been ver
pts to measure
on effect of c

yed the metho
eveloped in stu

als with the c
egrated analys
is. 

were 
ng is 
e. At 
.05% 
udies 
ng to 
n the 
ercial 

patial 
ering 
us in 
esults 
ce in 

CTV 
uring 
es or 
ively 
es or 

e not 

erlaid 
CTV 
areas 
CTV 

and 
e hot 
t less 
o be 
ually 
areas 

crime 
minals 

ever, 
us to 

minals 

the 
crime 
cular 

e and 
rified 
e the 

crime 

od of 
udies 

crime 
sis of 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

845

 

 

A

th
th
be
nu
af
co
Th
ac

W

A' 

B' 

di
Ar

 
: The crime r
 

 
WDQ indicat
e denominator
e experiment

efore and afte
umerator comp
fter the instal
ondition that 
herefore, the i
ccording to the

WDQ Value 

A'>0 Fa

A'<0 Th

B'>0 Th

B'<0 Th

 
For the anal
vided into the
reas, where th

rate in the exp

Fig

tor is explaine
r. The denomi
al area versu
er crime prev
pares the crim
llation of CC

the installa
interpretation 
e value of WD

TA
INTERPRET

ail of crime preve

he success of crim

he expectation of 

he expectation of 

lysis of WDQ
e experiment a
he data of crim

periment area 

g. 6 Overlay of N

ed by dividing
inator compar

us control are
vention strate
e rates with th

CTV in the b
ation of CC
presented in T

DQ. 
 

ABLE III 
TATION OF WDQ 

Interpretation

ntion strategy  

me prevention stra

f crime transferenc

f the proliferation 

Q, case areas 
area, control ar
me occurrence 

     

(CCTV Insta

NNHC Analysi

g the numerat
res the crime r
a with the ti
gy. Meanwhi

he time of befo
buffer area o

CTV is succ
Table III is po

n 

ategy  

ce effect  

of crime control b

were selecte
rea, and buffe
before and af

 

  (1) 

allation 

area
of C
area
and 
crim

is and CCTV Bu

or and 
ates in 
ime of 
ile the 
ore and 
on the 
essful. 
ossible 

benefit  

ed and 
er area. 
fter the 

inst
env
anal
sele
city

In
no 
exp
surr
phen
CCT
was
exp
con
iden
thro
subj
thes
wer
and 

a); B: The crim
CCTV installa
a (the area whi

d B); t0: Befor
me prevention 

uffering (50m) 

tallation of C
ironmentally 
lysis. Accord

ected by invest
y. 
n this area hou
significant p

erimental peri
rounded by th
nomenon was
TV, was select
s not installed
eriment area 
trol area. It co
ntify the eff
ough CCTV 
ject to crime 
se areas. Crim
re utilized for t
d operation of C

me rate in the b
ation area); C
ich is not affec
re the crime p
strategy. 

of Crime Occur

CCTV were 
significant ch

dingly, case a
tigating areas 

uses are intensi
physical and
iod. The area w
e experiment 
s expected ac
ted as the buff

d but residenti
around the bu

ompared the ex
fectiveness of
surveillance. 
data input in 

me data of 200
the analysis of
CCTV began i

buffer area (th
C: The crime r
cted by the cha
prevention stra

rrence 

acquired an
hange, were 

areas as show
that satisfy su

ively concentr
d social cha
where CCTVs
area and the c
ccording to t
fer area. The ar
ial conditions 
uffer zone, w
xperiment area
f crime prev

Violence an
the analysis o

08 (17 cases) a
f crime data, a
in 2010, so tha

e surrounding
rate of the co
ange, occurred
ategy, t1: Afte

nd there was
desirable for

wn in Fig. 7 w
uch conditions

rated, and ther
anges during 
s were not inst
crime transfer
the installatio
rea where a CC
are similar to

was selected as
a and other are
vention strate
nd burglary w
of WDQ targe
and 2011(37ca
and the installa
at these areas w

g area 
ntrol 

d in A 
r the 

 

s no 
r the 
were 
s in J 

re are 
the 

alled 
rence 
on of 
CTV 
o the 
s the 

eas to 
egies 
were 
eting 
ases) 
ation 
were 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

846

 

su
in
as

Fig

Th
in
of
no
Ta
tra
hi
co
lik
th
oc

uitable for m
stallation of C

s shown in Fig
 

g. 7 Establishm

 

Fig. 8 Crime O
 
The WDQ in

he results rev
creased in the 

f the installatio
ot contribute to
able IV. In 
ansference eff
gher, which 

onfirmed that 
kely to decrea
ere was no 

ccurrences. 

measuring the
CCTVs. The d
g. 8. 

ment of the Exper

Occurrences Be

ndex in case a
veal that the c
 control area v
on of CCTV, 
o the reduction
addition, B' 

fect was expe
was insignif
the crime rat

ase with the in
direct effect

e effect befo
distribution of 

riment Area, Bu
Area 

efore and After 

areas is calcula
crimes of bur
versus the expe
and the instal

n of crimes wit
was bigger 

ected, but crim
ficant. In oth
e of surround

nstallation of C
t of a crime

fore and afte
crime occurre

uffer Area, and C

CCTV Installat

ated as in Tab
rglary and vi
eriment area in
llation of CCT
th A'>0, as sho

than 0. A 
me occurrenc
her words, i

ding areas wou
CCTV, even t
e decline in 

 

er the 
ence is 

 

Control 

 

tion 

ble IV. 
olence 
n spite 

TV did 
own in 
crime 

ce was 
it was 
uld be 
though 
crime 

H
brin
the 
char
CCT
stan
guid
the 

Ex

C

W
R

L
prev
type
CCT
to m
CCT
scru
ther
crim

In
CCT
area
area
resu
area
actu

S
CCT
effe
in c
Furt
tran
caus
resu
that
to C
the 

T
scie
and 
eval
inst
whi
In o
the 
anal
inst

However, the 
ng about positi

current condi
racteristics sh
TV in relevan
ndards for ev
delines when 
nation. 

ANALY

Division  

xperiment Area (A

Control Area (B)

Buffer Area (C)

WDQ 
Results 

A'

B'

Like existing s
vention and c
es. However, 
TV has a posi
mention that p
TV have not
upulous analys
re was no app
me transferenc
n this regard,
TV location th
as and CCTV i
a) level to the 
ults identified 
as and children
ually occurred
Subsequently, 
TVs, by using
ective. As a re
case areas we
thermore, in 

nsference, crim
sed by the in
ults were insig
t crime rates in
CCTVs, even 
extent of the d

These results 
entific studies,
d efforts to im
luation, are n
tallation. In ter
ich can evalua
other words, e

spatial and 
lysis and co
tallation and o

installation o
ive results and
itions of crim
hould be con
nt areas. Furth
valuation shou
local governm

TAB
YSIS RESULTS OF 

Burg

t0 

A) 0.15 

0.46 

0.08 

1.1

9.3

V. CONC

studies, there w
control effects

it is obvious
itive effect on 
previous studi
t come to a
sis according t
propriate anal

ce phenomenon
, this study a
hrough the ov
installation loc
local specific
that most CCT
n protection z

d but were not 
this study an

g the concept 
esult, it was de
ere not effecti

the analysis
me transferenc
nstallation of 
gnificant. On t
n surrounding 
though the de
decrease in dir
were confine
 which can tra

mprove the CC
needed to m
rms of researc

ate the installat
evaluation met

economic pe
ost-benefit a

operation, such

of CCTV in c
d a remedy is n
me occurrence
nsidered in th
hermore, the s
uld be includ
ments install C

 
BLE IV 

CRIME RATE AND

glary  

t1 

0.21 

1.06 

0.07 

13 

39 

CLUSION 

were some di
s of CCTV ac
s that most s
crime prevent
es on the tran

a clear concl
to areas is requ
lysis tool tha
n can be a cau

analyzed the a
verlay analysis
cations from a 
 area in the ca
TVs were inst
zones so that m
observed. 

nalyzed how t
of WDQ in t

emonstrated th
ive in the red
s of the pos
ce effects to 
CCTV was n
the other hand
areas are like

ecline of crim
rect crime case
ed to the case
ace back to the
CTV effects 

maximize the 
ch, methodolo
tion effect of C
thods should b
erspectives su
analysis. For 
h evaluation m

case areas did
needed. Put sim
e and local sp
he installation
spatial factors
ded in the CC
CCTV units ac

D WDQ 
Violence 

t0 t1

0.1 0.1

0.4 1.0

0.3 0.4

0.08 

0.88 

fferences in c
ccording to c
studies report 
tion. It is also
nsference effe
lusion, and m
uired. The fact

at can identify
use. 
appropriatenes
s of crime hot 
 global (whole
ase city. The s
alled in reside

many crime ev

the installatio
the local aspec
hat the installa
duction of cri
ssibility of c
surrounding a

not found and
d, it was ident
ely to decrease

me was not gre
es. 
e areas, but m
e crime occurre
through conti
effect of CC

gical developm
CCTV is requ
be developed 
uch as GIS s

the approp
methods need t

d not 
mply, 
patial 
n of 

s and 
CTV 
cross 

 

9 

2 

6 

crime 
crime 

that 
 safe 
ct of 
more 
t that 
y the 

ss of 
spot 

e city 
study 
ential 
vents 

on of 
ct, is 
ation 
imes. 
crime 
areas 
d the 
tified 
e due 
eat to 

more 
ence, 
inual 
CTV 
ment 

uired. 
from 

space 
priate 
to be 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:3, 2015

847

 

 

distributed to local governments.  
The study results have a limit in their generalization because 

this study analyzed only one case area. Therefore, additional 
crime occurrence data before and after the CCTV installation in 
more diverse areas are needed for further analysis. However, in 
Korea, it is very difficult to acquire such data for the privacy 
concerns. Therefore, this matter should be resolved in a timely 
manner. 

ACKNOWLEDGMENT 

This study was supported by MOLIT 13AUDP-B070066-01, 
NRF 2012R1A1A4A01019803, BK21PLUS Project. 

REFERENCES  
[1] Park Cheol Hyeon, Choi Suh Yeon, “Crime Prevention Effects of 

Publicity of CCTV Installation at Kang-Nam Gu, Seoul - The Effects of 
First News”, Criminal policy Studies, vol. 79, pp. 217-242, 2009. 

[2] Armitage, R., Smyth, G., Pease, K., “Burnley CCTV evaluation. In K. 
Painter and N. Tilley (eds.), Surveillance of Public Space: CCTV, Street 
Lighting and Crime Prevention. Crime Prevention Studies”, Monsey, NY: 
Criminal Justice Press, 10, 1999, pp 225–250. 

[3] Brown, B., CCTV in Town Centres: three Case Studies, Crime Detection 
and Prevention series 68, London: Home Office, 1995. 

[4] Sarno, C., Impact of CCTV on crime. In M. Bulos (ed.) Towards a Safer 
Sutton? Impact of Closed Circuit Television on Sutton Town Centre., 
London: London Borough of Sutton, 1995, pp4-32. 

[5] Short, E., Ditton, J., Does closed circuit television prevent crime? An 
evaluation of the use of CCTV surveillance cameras in Airdrie town 
centre, Crime and Criminal Justice Research Findings. Edinburgh: 
Central Research Unit, Scottish Office, 1995. 

[6] Skinns, D., “Crime reduction, diffusion and displacement: Evaluating the 
effectiveness of CCTV”, In C. Norris, J. Moran, and Armstrong (eds.), 
Surveillance, Closed Circuit Television and Social Control. Aldershot: 
Ashgate, pp. 175–188, 1998. 

[7] Farrington, D. P., Bennett, T. H., and Welsh, B. C., Rigorous Evaluations 
of the Effects of CCTV on Crime, Unpublished manuscript. Cambridge: 
Institute of Criminology, University of Cambridge, 2002. 

[8] Gak Bong Geum, “The research on the effect of CCTV for the prevention 
of crimes about restraining crimes occurrence”, Hankuk University of 
Foreign Studies graduate school of policy science master's thesis, 2005. 

[9] Im Chae Yong, “study on the problems involving operation of the 
anti-crime CCTV and their solutions”, Yonsei University, graduate 
school of public administration master's thesis, 2006. 

[10] Park Dong Gyun, Park Seong Soo, “The Utilization of Closed Circuit 
Television for the Crime Prevention - the case of Y university”, 
Korean local government Studies, vol. 7, no. 2, pp.1-23, 2005. 

[11] Each Local Government, 2014. 
[12] Each Local Government and The Statistics of Korea, 2014. 
[13] United Kingdom Liverpool City council, Public Safety Closed Circuit 

Television (CCTV) Code of Practice, 2013. 
[14] Australia Sydney NSW, NSW Government Policy Statement and 

Guidelines for the Establishment and Implementation of Closed Circuit 
Television (CCTV) in Public Places, 2000. 

[15] Clarke, R. V., Situational Crime Prevention: Successful Case Studies, 
New York: Harrow and Heston, 1992. 

[16] Choi Eung ryul, Kim Yeon soo, “The Effectiveness of the Closed Circuit 
TVs (CCTVs) on the Crime Prevention”, Korean Association of Public 
Safety and Criminal Justice Newsletter, vol.26, pp. 143-186, 2007. 

[17] Park Hyeon Ho, “Effective of use of open street CCTV”, Korean Police 
Studies, vol. 4, no. 1, pp. 145-181, 2005. 

[18] Bowers, Kate J. & Johnson, Shane D., “Measuring the Graphical 
Displacement and Diffusion of Benefit Effects of Crime Prevention 
Activity”, Journal of Quantitative Criminology, vol.19, no.3, pp. 275-301, 
2003. 


