PISSN 2508-1306  EISSN 2508-1314 https://doi.org/10.30902/jrea.2015.1.1e.77

JOURNAL OF s
REAL ESTATE
ANALYSIS

Journal of Real Estate Analysis

SER= www.kab.re.kr December 2015, Vol.1, No.1, pp.77-100

The Spatio-Temporal Patterns of
the Vacant Homes Clusters and Their Impact on
the Neighborhood Land Price’
- The Case of Busan Metropolitan City -

Son Eun-Jung”~, Maeng Hee-Young ~ and Lee Hee-Yeon

I Abstract |

It is acknowledged that abandoned properties have negative social and environmental impacts on
the adjacent neighborhood, depressing its land value, This study aims to investigate both spatio-temporal
patterns and characteristics of the clusters of vacant homes and to analyze their impact on the neighbor-
hood land price, As for the spatio-temporal patterns in Busan Metropolitan city, the main cluster has
been continually fixed in downtown for the past 10 years and the cluster areas have been gradually
expanded to their surrounding districts. The socially disadvantaged who have lived in these clusters
reside in inferior and deteriorated housing facilities with physically poor and unsafe surrounding
environment, As for the impact on the neighborhood land price, it is shown that the spatio-temporal
patterns of the vacant homes clusters and those of the districts with low prices of residential land are
quite similar, This study may give some significant insights into establishing efficient policies such as
urban regeneration and residential environment improvement projects of local authorities which have
suffered from the increment of vacant homes in the city of Busan,
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I. Introduction

Owing to rapid urbanization since the
1960s, South Korea experienced the prob-
lems of shortage in urban land, housing, and
infrastructure, and the expansion of built-up
areas has been rapidly carried out. Recently,
however, she has seen the rapid progress of
low fertility and population ageing, which
have resulted in serious problems. Particularly,
the decrement in population in most regions
has led to a rapid increase in various types
of abandoned properties such as vacant
homes, vacant stores, closed schools, and
abandoned industrial properties, as well as
a sharp decline in demand for land and
buildings. The phenomenon of unused prop-
erties in the existing urban areas will be ac-
celerated, for it is forecast that the tendency
of depopulation will continue in the future,
as well; and it is expected that the problem
of managing and using abandoned properties
will emerge as a very urgent issue.

The occurrence of vacant homes in deter-
iorated residential areas and ensuing prob-
lems have already been observed in local
small and medium-sized cities, rural areas,
and some large cities. The seriousness of the
problem is great because it becomes more
likely that abandoned properties will occur
collectively at the same time over extensive

spaces within a short time, if the tendency

of depopulation continues. Among diverse
types of abandoned properties, the increase
in vacant homes looms large, for relevant lo-
cal residents experience it directly within
their own districts. A considerable number
of studies have shown various negative ef-
fects arising from the improper management
and neglect of vacant homes, such as a fall
in the value of properties, the deterioration
of physical and mental health, the reduction
of vitality in community, an increase in envi-
ronmental pollution due to illegal dumping,
an increase in crimes, an increase in fire, the
disfiguration of urban scape, stigmatization
as economically and socially underdeveloped
district (Accordino and Johnson, 2000;
Branas et al.,, 2011; Cohen et al., 2003;
Heckert and Mennis, 2012; Schilling, 2002;
Schilling and Logan, 2008).

Just as the urban growth process needs ur-
ban planning, so does the urban shrinking
process in which population decreases. The
greatest change seen in Germany and the
United States, where shrinking cities are un-
der active discussion, is a paradigm shift
from growth-centered planning to shrink-
age-accepting planning. That is, the concept
of urban decline, which was used as a neg-
ative concept under urban growth paradigms,
is being converted into more positive con-
cepts; and diverse policies are being im-

plemented with a changed perception that re-
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gards urban crisis as an opportunity (Kabisch
et al., 2006; Oswalt, 2006; Pallagst, 2009;
Reckien and Martinez-Fernandez, 2011;
Wiechmann and Pallagst, 2012). These poli-
cies regard vacant homes as potential assets
rather than nuisances, and focus on manag-
ing or actively utilizing vacant homes or va-
cant land so that they may have positive ef-
fects on relevant districts.

Recently, methods for utilizing vacant
homes are under discussion in Korea as well
(Kim Youn-jin, 2009; An Hyun-jin and Park
Hyeon-young, 2013; Woo Joo-hee et al.,
2009; Lee Ji-sun and Sung Hyun-gun, 2010;
Lee Chang and Lee Jae-woo, 2015; Lee
Chun-hi, 2011; Lee Hwa-ryong et al., 2012;
Lim Yoo-kyoung and Lim Hyun-sung, 2012;
Choi Jae-pil et al., 2010; Ha Chang-ho et
al., 2013). Most domestic studies, however,
remain at the level of suggesting methods
for fragmentary or partial utilization limited
to specific vacant land (vacant homes, aban-
doned rail yards, abolished school buildings,
relocated sites) or suggesting a single use
(cultural use, space for sport-for-all facilities
or community, housing support to the so-
cially disadvantaged, vegetable garden) on
vacant land having various characters. In ad-
dition, they have only investigated vacant
homes that already occurred, and very few
studies have investigated when and how va-

cant homes are generated, or the patterns of

their distribution over time.

Against the background of the above, this
study aimed to identify the spatio-temporal
patterns of vacant home clusters in Busan
and to analyze their impact on neighborhood
land price. The formation of slums in the
inner city and deprived community has been
so much accelerated in Busan that top 40%
of nationwide deprived dongs are con-
centrated in Busan.

Deteriorated house clusters and vacant
homes in the original downtown of Busan
continue to increase as inner city decline has
been accelerated due to the relocation of in-
dustrial enterprises, including footwear en-
terprises, to other regions since the 1990s, low
fertility & ageing, and new town development.
To solve the problem of vacant homes, the
Busan City Government is carrying out a
complete enumeration survey, and is trying
to work out methods for managing vacant
homes systematically, such as the institution
of a municipal ordinance for empty house
maintenance support.

The detailed objectives of this study are
as follows: First, it intends to analyze how
vacant home clusters are spatially distributed
in Busan, and how the spatial distribution
changes over time. Second, in order to iden-
tify the characteristics of the vacant home
clusters, it intends to analyze the socio-dem-

ographic characteristics of residents in the
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clusters, the characteristics of housing envi-
ronment, and the characteristics of neighbor-
hood residential environment. Third, it intends
to analyze the impact of the vacant home
clusters on price. That is, it will find the cor-
relation between the land price of the vacant
home clusters and that of neighborhood resi-
dential properties by overlaying the dis-
tribution map of average residential parcel
prices with the distribution map of vacant
home clusters for overall dongs in Busan.
Through the above investigation, this study
intends to provide information required to
establish diverse policies including urban re-
generation and residential environment im-

provement projects for vacant home clusters.

II. Review of Previous Studies

In domestic studies, the following terms
were used in relation to vacant land includ-
ing vacant homes: idle space (under-used
space, unused or misused space, vacant
space), idle land, vacant plot, idle facilities,
empty home (vacant house, abandoned
house), vacant homes, abandoned and un-
finished buildings, vacant store, facility re-
located site, disused industrial site, aban-
doned rail yards, and abolished school build-
ings; and in the case of overseas studies, the

terms of vacant land, vacant lots, vacant

property, abandoned property, and so on are
used.

Domestic studies on methods for the uti-
lization of vacant land mainly focus on uti-
lizing various idle space for specific uses
(cultural utilization) (Kwak Soo-jung, 2006;
Kim Youn-jin, 2009; Woo Joo-hee et al.,
2009), or utilizing specific idle space (vacant
homes, abandoned rail yards, abolished
school buildings, abandoned and unfinished
buildings, and so on) for the creation of
sport-for-all facilities or community space,
housing support to the socially disadvantaged,
the creation of vegetable gardens, and so on
(Yu Kwang-heum and Lim Yoo-kyoung,
2013; Lee Ji-sun and Sung hyun-gun, 2010;
Lee Chun-hi, 2011; Lee Hwa-ryong et al.,
2012; Choi Jae-pil et al., 2010; Ha Chang-ho
et al., 2013). Most of them end in presenting
the survey of idle space status and suggest-
ing fragmentary solutions in a particular
area; and some conducted legal and institu-
tional reviews for the utilization of idle space
(Lee Hwa-ryong et al., 2012; Lim Yoo-
kyoung and Lim Hyun-sung, 2012; Yu
Kwang-heum and Lim Yoo-kyoung, 2013).
A relatively small number of studies focused
on vacant homes; some simply identify the
status of vacant home distribution in a spe-
cific city (Lee Dong-gi et al., 2005; Yim
Jeong-ah et al., 2008), suggest methods for

the utilization of vacant homes at the level
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of urban and residential regeneration (Lee
Jun-hyung and Shin Joong-jin, 2014; Ha
Chang-ho et al., 2013), or suggest improve-
ments to empty homes or introduce overseas
institutions and cases (Kim Hong-gi, 2013;
An Hyun-jin and Park Hyeon-young, 2013;
Lee Jae-woo, 2013).

On the other hand, in overseas countries,
studies on vacant land were actively carried
out in the United States and Germany, where
a large amount of vacant land occurs in in-
dustrial cities, which grew in the period of
Fordism, due to a rapid decrease in pop-
ulation combined with economic depression
arising from the change of industrial struc-
ture (Pagano and Bowman, 2000). Mostly,
they investigate policies on the utilization of
vacant land under a new paradigm that per-
ceives vacant land as resources, and some
recent studies evaluated the potential of va-
cant land, and carried out empirical analysis
on the effects of vacant land utilization.
Particularly, studies have been very actively
carried out to empirically analyze economic
effects, which can be obtained by managing
vacant land through the greening of vacant
land, using methodologies such as hedonic
models, difference in differences, geographical
weighted regression (GWR), and so on
(Heckert and Mennis, 2012; Heckert, 2013;
Kaufman and Cloutier, 2006). Further, the

social or ecological effects of vacant land

were analyzed in terms of sustainability, or
neighborhood effects were analyzed by link-
ing the social effects of vacant land uti-
lization to the safety, health, etc. of commun-
ity (Branas et al., 2011; Garvin et al., 2013;
Krusky et al.,, 2015; Mcphearson, et al.,
2013). In addition, some studies analyzed the
level of ecosystem services provided by va-
cant land, with the perception that vacant
land is part of urban ecosystem (Burkholdr,
2012; Robinson and Lundholm, 2012).
Kremer, et al. (2013) investigated actual va-
cant lot uses, and analyzed their relationships
with neighborhood income, neighborhood
population density, green density in neigh-
borhood, distance to green, and green density
within vacant lots. Their findings suggest the
possibility that in the case of low-income
high-density neighborhood districts, vacant
land, which is potential resources still re-
maining unused, could be important eco-
logical resources. Like this, in the case of
overseas countries, empirical analyses on va-
cant land utilization and its utilization effects
have been conducted from very various as-
pects, compared with Korea.

As for studies in Korea, however, there
are meager studies on where vacant home
clusters are distributed, or whether the clus-
ters are gradually fixed in a particular dis-
trict, are increasingly expanded into sur-

rounding areas, or are reduced over time. In
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particular, there is no study that has analyzed
in which housing environment or neighbor-
hood environment the socially disadvantaged
in the clusters reside, or changes in the reales-
tate price of neighborhood near vacant home

clusters.

III. The Spatio-temporal
Patterns of Vacant Home
Clusters and the
Characteristics of the
Clusters

1. Research Method and Data

1) Research method

This study intends to analyze the spa-
tio-temporal patterns of vacant home clusters
at 201 administrative dongs!) of Busan in the
years of 2005, 2010, and 2015; and to ana-
lyze the socio-demographic characteristics of
residents in the vacant home clusters, the
characteristics of their housing environment,
and the characteristics of neighborhood resi-
dential environment. What is most important
in analyzing the spatio-temporal patterns of

vacant home clusters is the method of vacant

home cluster selection. To select vacant
home clusters, this study was carried out in

four stages.

(Stage 1) Calculating the ratios of vacant
homes by administrative dong for
2005, 2010, and 2015

(Stage 2) Selecting a district with G >2.58
at three points of time by ArcGIS

Hot Spot Analysis
(Stage 3) Analyzing the spatio-temporal pat-
terns of vacant home clusters, us-
ing the overlay function of ArcGIS
(Stage 4) Analyzing the characteristics of
residents, housing environment,
and neighborhood residential en-
vironment in the selected vacant

home clusters

First, Hot Spot Analysis, one of cluster
analysis methods in ArcGIS, was carried out
to select vacant home clusters. The Hot Spot
Analysis is a method for showing the degree
of object clustering, and the calculated
Getis-Ord G statistic is a Z score. If the
G value of a relevant district and its neigh-
boring districts shows a large positive value

(Z score >1.96) and the districts form a

1) Administrative dongs as of January 1, 2015 was the reference for analysis; provided that for the ease of
analysis, some administrative dongs that had been divided into several dongs were regarded as one dong in
this study (for example, Jwa 1-dong, Jwa 2-dong, Jwa 3-dong, and Jwa 4-dong in Haeundae-gu were unified
into Jwa-dong), for this study used data of the three years.
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Fig. 1. G;‘ statistic distributions and distributions with Q*22.58 by dong in Busan

cluster, the relevant district is extracted as
a hot spot. On the contrary, if the G value
of a relevant district and its neighboring dis-
tricts shows a small negative value (Z score
<-1.96), and the districts form a cluster, the
relevant district is extracted as a cold spot
(Lee Hee-yeon et al., 2015). An equation for
calculating the Getis-Ord @ static is as

(

shown in Eq. (1) below.

Z_:wwx‘j - }2 w;,
C-;':: Jj=1 Jj=1 (1)

w3t~ (S, )7

n—1

S

x;: the attribute value for region j
w, ; : the spatial weight between 4 and j

n : the total number of regions

First, hot spot dongs were extracted, with
G '>1.96 as the reference. As a resul,
among a total of 201 dongs, 43 hot spot
dongs (approximately 21%) were extracted
in 2005, 82 (approximately 41%) in 2010,
and 97 (approximately 48%) in 2015,
respectively. Fig. 1 shows histograms for the
distributions of G statistics in 2005, 2010,
and 2015 calculated for the dongs. If the
dongs are extracted with G >1.96 as the ref-
erence, too many dongs are extracted, which
makes it rather difficult to identify the dis-
tribution characteristics of vacant home
clusters. Therefore, this study extracted clus-
ters after raising the reference to G >2.58.
As a result, 23 hot spot dongs (approximately
11%) were extracted in 2005, 61 (approximately
30%) in 2010, and 86 (approximately 43%)
in 2015, respectively; and thus the relatively
clear spatial distributions of vacant home

clusters appeared. To identify whether the
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vacant home cluster distribution of the ex-
tracted dongs is fixed in particular space, or
is expanded into surrounding areas or is re-
duced during the period from 2005 to 2015,
this study used the overlay function of
ArcGIS. Further, among the extracted dongs,
19 vacant-home-cluster dongs (top 10%),
which were extracted at all the three points
of time, were selected to analyze the so-
cio-demographic characteristics of their resi-
dents, and the characteristics of their housing
environment and neighborhood residential

environment.

2) Data

Data used to extract the vacant home clus-
ters were data on empty house?) in the 2005
Population and Housing Census and the
2010 Population and Housing Census con-
ducted by Statistics Korea, and data of 2015
Busan Vacant Homes Status Survey. The va-

cant homes in this study are limited to build-

ings that have been neglected for a long time
without being used or in a dilapidated
condition. On the assumption that an empty
house will be usually found among detached
housing rather than collective housing, this
study selected detached houses that were va-
cant for one year or longer, and calculated
the ratio of vacant homes at dong for 2005
and 2010 by dividing the number of vacant
detached houses at dong by the number of
detached houses at the same dong in the rele-
vant year. The 2015 Population and Housing
Census has not been conducted yet, and thus
for the year of 2015, the ratio of vacant
homes at dong was calculated by using data
of the Vacant Homes Status Survey, which has
been conducted annually since 2013 by
Busan Metropolitan City. Consequently, there
are limitations on direct comparison between
the ratios of vacant homes at dong for 2010
and 2015.3)

In addition, the microdata of the 2010

2)

3

~

The ‘empty house’ in the Population and Housing Census refers to detached housing, apartment, row housing,
multi-household housing, or housing within non-residential building, where no one lives during a survey period
on the grounds of sales, lease, move, etc. The Population and Housing Census Statistics provides data on
empty houses according to housing types (detached housing, apartment, row housing, multi-household housing,
and housing within non-residential building); and provides information on the reason for being vacant (sales,
lease, move, unsold apartment, non-moving in, under repair, temporary (infrequent) use, for business use, etc.),
the period of being vacant (below 3 months, 3-6 months, 6-12 months, above 12 months), and the degree
of damage (no damage, partially damaged).

Data on empty houses are the Population and Housing Census for 2005 and 2010, and the Vacant Home
Status Survey conducted by Busan city for 2015. The Population and Housing Census is a sampling survey
and the Busan Survey is a complete enumeration survey. Thus, data on empty houses may vary due to differences
in methods between the sampling survey and the complete enumeration survey. Actually, the total number
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Population and Housing Census, statistics
yearbooks published by Gus in Busan city,
and the data of the 2014 Busan Elderly-
Living-Alone Status were used to analyze
the socio-demographic characteristics of resi-
dents in the vacant home clusters, character-
istics of their housing environment, and the
physical characteristics of neighborhood.
Particular emphasis was laid on identifying
how much inferior the housing environment
of the socially disadvantaged who lived in
the vacant home clusters was and how much
physically poor and unsafe their surrounding
environment was. Further, the characteristics
of various projects carried out for the vacant
home clusters by local governments were al-

so investigated.

2. Analysis of the Spatio-temporal
Patterns of the Vacant Home Clusters

Prior to extracting the vacant home clus-
ters, the Busan vacant-home ratio choropleth
map by dong, using the data of the 2010
Population and Housing Census, and the
2015 vacant-home dot map by dong were
created. In the case of 2010, since only va-

cant home data collected according to dongs

were available, the choropleth map was cre-
ated to visualize the spatial distribution of
dongs of high vacant home ratios. In the case
of 2015, however, the actual locations of va-
cant homes were identified by geocoding the
addresses of vacant homes and mapping the
occurrence spots of vacant homes. As for
dongs of the high numbers or ratios of vacant
homes, Beomil 5-dong in Dong-gu, Gamcheon
2-dong in Saha-gu, Yongho 2-dong and Uam-
dong in Nam-gu, Nambumin 2-dong in
Seo-gu, and Cheonghak 2-dong and Yeong-
seon 2-dong in Yeongdo-gu belong to them,
as shown in Fig. 2.

On the other hand, dongs with G >2.58
were extracted for each time point of 2015,
2010, and 2015, using the Hot Spot
Analysis, and then comparison was made to
identify how the spatial distribution of va-
cant home clusters in Busan changed be-
tween 2005 and 2015. As a result, it was
found that the vacant home clusters were
concentrated in the original downtown
(Jung-gu, Dong-gu, Seo-gu, and Yeongdo-
gu), and expanded to surrounding districts
over time (See Fig. 3). In 2005, 23 dongs
(approximately 11%) including some dongs

in Saha-gu and Gangseo-gu were extracted,

(ratio) of empty houses in Busan shows 3,910 (1.5%) in 2005, 5,586 (2.28%) in 2010, and 3,943 (1.61%)
in 2015. Therefore, there are limitations on directly comparing the number or ratio of empty houses at dong
between 2010 and 2015. On this, this study focused on comparing time-series spatial patterns after extracting
vacant home clusters for each point of time, using the clustering method.
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centering around the original downtown
Seo-gu and Yeongdo-gu. In 2010, 61 dongs
(approximately 43%) were extracted as va-
cant home clusters after Gangseo-gu was ex-
cluded, whereas some districts in Nam-gu,
Jung-gu, Sasang-gu, and Dong-gu other than
Seo-gu, Yeongdo-gu, and Saha-gu were
added. In the case of Gangseo-gu, it may be

said that while it was extracted as a district
of vacant home clusters in 2005 because it
is a district having rural characteristics, its
dongs were excluded in 2010 because va-
cant homes occurred comparatively more at
dongs in the original downtown than in
Gangseo-gu. On the other hand, in the case

of 2015, the cluster expansion to neighbor-

1 Dot=1

Fig. 2. Distribution map of vacant homes
(A: ratio of vacant homes in 2010; B: number of vacant homes in 2015)

2005 2010

GiZScore
712,58 and above

GiZScore
72,58 and above

2015

GiZScore
171258 and above

Fig. 3. Extraction of vacant home cluster areas (2005-2015)
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hoods appeared more remarkably, and 86 This study overlaid vacant home cluster
dongs (approximately 43%) were extracted areas (hot spots) extracted at three time
as vacant home cluster areas, with even some points of 2005, 2010, and 2015 in order to
dongs in Busan-jin-gu and Suyeong-gu being identify whether vacant home cluster areas
added. Therefore, the number of vacant home are fixed in particular space, or are expanded
cluster areas gradually increased from 23 into surrounding areas or is reduced over

dongs in 2005 to 61 dongs in 2010 and 86 time. As a result, the following 19 dongs

dongs in 20154 Such an expansion of vacant (approximately top 10%) in total were ex-
home clusters suggests that vacant homes are tracted as vacant home cluster areas at all
continuously increasing to the surrounding the three points of time: the original down-
areas of the original downtown because town and surrounding 8 dongs in Yeongdo-gu

though houses are dilapidated and their qual- (Namhang-dong, Dongsam 1-, 2-, and 3-dong,
ity is deteriorated over time, they are ne- Bongnae 2-dong, Sinseon-dong, Yeongseon

glected without being repaired. 2-dong, and Cheonghak 2-dong), 5 dongs in

Legend

11 year
[ 2 years
| K] years

Yeongdo-gu/ Bongnae 2-dong, Sinseon-dong, Dongsam 1, 2, 3-dong, Cheonghak
2-dong, Yeongseon 2-dong, Namhang-dong

Seo-gu/ Nambumin 1, 2-dong, Amnam-dong, Chungmu-dong, Chojang-dong

Saha-gu/ Gamcheon 1, 2-dong, Goejeong 1, 2, 3, 4-dong

N
0 3 & 12 18(km) A

Fig. 4. Spatial fixation of vacant home cluster areas and their expansion to surrounding areas

4) This study excluded three dongs, which actually had a very meager number of vacant homes below 5, from
the extracted cluster areas that showed G, =2.58 influenced by their neighboring districts.
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Seo-gu (Nambumin 1- and 2-dong, Amnam-
dong, Chojang-dong, and Chungmu-dong), 6
dongs in Saha-gu (Gamcheon 1- and 2-dong,
and Goejeong 1-, 2, 3- and 4-dong). In addi-
tion, as for dongs extracted as vacant home
cluster areas only in 2010 and 2015, it is
found that most of them are surrounding
areas of the 19 dongs extracted in common
in the three years. That is, they are 13 dongs
in Nam-gu (Uam-dong, and Daeyeon 1-, 4-,
5- and 6-dong, Gamman 1- and 2-dong,
Yongdang-dong, and Yongho 1-, 2-, 3- and
4-dong), 5 dongs in Dong-gu (Beomil
5-dong, Choryang 1-, 2-, 3- and 6-dong), 4
dongs in Sasang-gu (Gamjeon-dong, Hakjang-
dong, and Jurye 2- and 3-dong), 8 dongs in
Seo-gu (Ami-dong, Bumin-dong, Seodaesin 1-,
3- and 4-dong, and Dongdaesin 1-, 2- and
3-dong), 2 dongs in Yeongdo-gu (Cheonghak
1-dong, and Bongnae 1-dong), and 9 dongs
in Jung-gu (Yeongju 1- and 2-dong, Gwangbok-
dong, Bupyeong-dong, Bosu-dong, Nampo-
dong, Daecheong-dong, Donggwang-dong,
and Jungang-dong)(See Fig. 4). These dis-
tricts, which are equivalent to the original
downtown of Busan, are residential areas
that were formed during the Korean War,
and have become considerably deteriorated;
and the number of vacant homes in the dis-
tricts has increased due to a decrease in pop-
ulation combined with the decline of busi-

ness districts in the original downtown. In

particular, the original downtown has been
increasingly fixed as the vacant home cluster
area for the past 10 years, and the vacant
home clusters are expanding to its surround-

ing districts.

3. Analysis of the Characteristics of

Vacant Home Cluster Areas

This study analyzed 19 dongs that were
extracted as vacant home cluster areas for
the past 10 years, in order to identify how
many disadvantaged population who can’t
improve housing environment with their own
efforts or ability reside, how many dilapi-
dated houses exist, how much inferior the
neighborhood residential environment is. For
analyzing the characteristics of vacant home
cluster areas, indicators were selected in con-
sideration of previous studies and theoretical
grounds, the representativeness and validity
of indicators, availability of data, and corre-
lations between indicators (See Table 1). As
variables for indicators showing the so-
cio-demographic vulnerability of residents in
the vacant home cluster areas, the ratio of
elderly-living-alone, the number of the recip-
ients of national basic living security, and
the ratio of undereducated households living
at a rental were selected; as variables for in-
dicators of the housing environment of the

socially disadvantaged, the ratio of house-
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holds living at dilapidated small detached
house, the ratio of households insufficient in
water closet, and the ratio of households in-
sufficient in kitchen/bathing facilities were
selected; and as variables for indicators of
neighborhood residential environment, the
ratio of small parcels and the ratio of auto-
mobile passage impossible roads were
selected.

As for the socio-demographic character-
istics of the socially disadvantaged residing
in 19 dongs of the vacant home cluster areas,
it was found that the elderly-living-alone of
5.5 % and 53.4 recipients of national basic
living security (per 1,000) resided at each
dong on average, and that 8.0% of the total
households were undereducated households
living at a rental (See Table 2). Among house-

holds residing in the vacant home cluster

areas, the ratio of households living at dilapi-
dated small detached house was up to 13.8%,
and the ratio of households using traditional
(no toilet) or public toilet also reached 7.4%.
The ratio of households using traditional (no
hot water) or public kitchen or bathing facili-
ties was also 9.4% on average. In addition,
the ratio of small parcels (below 60m’),
which is the representative indicator of
neighborhood residential environment, was
also 37.9%, and the ratio of automobile pas-
reached 26.8%.

Particularly, in the case of Nambumin

sage impossible roads

1-dong, Seo-gu, the ratio of households in-
sufficient in water closet and the ratio of
households insufficient in kitchen or bathing
facilities were 15.2% and 23.3%, respectively.
Thus, a considerable number of households

residing in the vacant home cluster areas

Table 1 Indicators selected to analyze the characteristics of vacant home cluster areas

Characteristics indicator

Formula

Ratio of elderly-living-alone

Number of the elderly living alone (number of population aged 65 or over
living alone)/number of resident-registered population x 100

Number of recipients of national
basic living security per thousand

Number of recipients of national basic living security / number or
resident-registered population x 1,000

Ratio of undereducated households

Number of households whose head graduated from middle school or

solsueloeIeyd
olydeibowap-0100S

living at a rental

lower and living at a rental / number of total households x 100

Number of households living at detached house below 60m* built before

@) Ratio of households living at
o 3 dilapidated small detached house 1980 / number of total households x 100
S o9
32 Ratio of households insufficient in Number of households using latrine (no toilet) or public toilet / number of
§§ @ water toilet total households x 100
3@ =
ER Ratio of households insufficient in Number of households using traditional (no hot water) or public kitchen or
S kitchen/bathing facilities bathing facilities / number of total households x 100
o) >3 (@] A . 3
3 § (g_ g | Ratio of small parcels below 60’ Number off small pgrgels for building site (land category) below 60m’ /
523 o 8 number of total building site parcels x 100
S5 ® O = to}
525 K. : "
[k §- 2 Ratio Pf auto_moblle passage Length of roads below 4m in width/Length of total roads x 100
2-8 g impossible roads
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Table 2 Analysis of the characteristics of vacant home cluster areas

Vacant home
cluster area

Mean for Busan
(Except Gijang-gun)

Socio-demographic characteristics

Characteristics of residential environment

Characteristics of
Neighborhood
residential environment

Ratio of
Ratio of the Nqnjber of under
elderly-living recipients of educated
national basic | households
-alone - ) p
living security living at a
rental

Ratio of Ratio of
households | Ratio of

L households

living at households | . . .

- h - insufficient in
dilapidated | insufficient .

X kitchen or
small in water bathin
detached closet ming

facilities
houses

Ratio of
Ratio of | automobile
small site | passage
parcels | impossible
roads

Mean for 19 dongs

Gamcheon 1-dong, 28 31.0 5.1 1.4 35 5.1 10.1 20.3
Saha-gu
Gamcheon 2-dong, 6.7 787 7.4 13.8 12.6 16.1 60.3 55.0
Saha-gu
Goejeong 1-dong, 32 27.9 3.1 1.2 27 3.2 8.6 10.6
Saha-gu
Goejeong 2-dong, 35 329 4.0 35 4.3 5.3 23.6 32.9
Saha-gu
Goejeong 3-dong, 42 49.8 74 5.1 48 82 50.1 10.8
Saha-gu
Goejeong 4-dong, 3.1 29.0 4.1 0.8 2.3 3.4 8.0 15.9
Saha-gu
Nambumin 1-dong, 8.0 65.1 11.4 7.3 15.2 233 66.4 42.2
Seo-gu
Nambumin 2:dong. | g 60.4 8.4 7.2 10.4 12 527 | 475
e0-gu
Amnam-dong, 42 35.2 43 3.1 5.8 6.4 314 25.4
Seo-gu
Ch°lsa”9'd°”9' 8.5 70.8 10.9 10.1 115 15.7 64.9 37.3
e0-gu
Chungmu-dong, 7.1 488 10.8 5.1 10.7 16.4 60.6 14
Seo-gu
N?(mhang-dongy 6.0 334 6.2 10.0 7.1 8.8 455 5.1
eongdo-gu
Dongsam 1-dong, 4.1 68.4 8.6 1.0 19 2.1 10.3 20.1
Yeongdo-gu
Dongsam 2-dong, 49 28.0 47 3.0 14.7 16.1 14.0 26.4
Yeongdo-gu
Dongsam 3-dong, 8.1 188.3 30.2 0.6 0.9 1.0 122 6.2
Yeongdo-gu
Bongnae 2-dong, 7.4 454 7.7 7.6 10.1 9.7 436 61.0
Yeongdo-gu
Sinseon-dong, 71 58.3 9.8 10.1 12.9 13.1 60.4 46.3
Yeongdo-gu
Yeongseon 2-dong, 47 323 52 8.1 6.5 8.6 62.7 47.3
Yeongdo-gu
Cheonghak 2-dong, | 4 g 317 35 4.1 36 44 34.0 245
Yeongdo-gu
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were living in very poor housing environment.
In addition, in the case of Bongnae 2-dong,
Yeongdo-gu, the ratio of roads below 4m in
width, which does not allow automobile pas-
sage, also reached 61%. Overall, the mean for
the 19 dongs of vacant home clusters was
found to be very high in every indicator,
compared with that for the whole Busan city
(except Gijang-gun). Despite the poor level
of residential environment in the vacant
home cluster areas, the elderly living alone
and the poor of lower educational back-
ground are living in them because of cheap
housing. And the physical residential envi-
ronment of the neighborhood is also very
poor. Given that it is also very likely that
the problems of safety, sanitation, and public
order will be increasingly serious in these
vacant home cluster areas, plans for the man-
agement and utilization of vacant home clus-

ters are urgently needed.

IV. The Effects of Vacant
Home Clusters on
Neighborhood Real Estate
Price

This study first analyzed all the 196 ad-
ministrative dongs of Busan except Gijang-
gun to identify the impact of the vacant
home cluster areas on the neighborhood land
price. For this, data on assessed individual
land prices provided by the Korea Appraisal
Board and the 2014 Continuous Cadastral
Map of Busan were used. Only residential
parcels of each dong were extracted to calcu-
late their average land value for three points
of time (2005, 2010, and 2015), and then
the patterns of the spatial clusters of land
value were extracted and compared time-se-
quentially, using the Hot Spot Analysis of
ArcGIS. In particular, the distribution of cold
spots, whose land value is relatively low, and
the distribution patterns extracted above for
the vacant home cluster areas were com-

pared, and the aspect of residential property

Table 3 Correlation between the ratio of vacant homes and real estate price

Mean price of residential

Division parcels (2005)

Ratio of vacant homes (2005) -0.340™

Ratio of vacant homes (2010)

Mean price of residential
parcels (2010)

Mean price of residential
parcels (2015)

Ratio of vacant homes (2015) -0.404*

-0.392** -0.418™

-0.362"

-0.378**

-0.418*

** The correlation coefficient is significant at the level 0.01 (two-tailed).
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Fig. 5. ¢ statistic distributions and distributions with G <-2.58 by dong in Busan

prices in the vacant home cluster areas was
visually identified through mapping.

First, the correlation between the vacant
home cluster areas and real estate price (the
mean land price of residential parcels) was
analyzed. As a result, it was found to be
-0.340 in 2005, -0.334 in 2010, and -0.418
in 2015, which shows that there is a clear
negative correlation between real estate price
and the ratio of vacant homes (See Table 3).
This suggests that the land value of resi-
dential parcels decreases according as the ra-
tio of vacant homes increases on a dong ba-
sis, although given that there are a wide vari-
ety of factors that influence land value, the
correlation between the two variables was
not estimated to be very high.

This study conducted the Hot Spot
Analysis of ArcGIS in order to identify the
spatial cluster distribution of residential land
price for each dong. Here, to identify the

cluster of dongs having relatively low land

price, dongs of G <-2.58 were extracted
(See Fig. 5). As a result, among a total of
196 dongs, 18 dongs (approximately 9%)
in 2005, 44 dongs
(approximately 22%) in 2010, and 53 dongs

were  extracted

(approximately 27%) in 2015, respectively;
and the cluster distribution characteristics of
districts having low land price were revealed
clearly.

Further, to identify whether the cold spot
distribution of land price was being fixed or
being expanded to the neighborhood or re-
duced during a period between 2005 and
2015, cold spots that appeared in common
at the three points of time were overlaid (See
Fig. 6). As a result, the original downtown
and all the following dongs in the neighbor-
hood of the downtown were extracted as
cold spot areas, which had very low land
price: three dongs in Yeongdo-gu (Dongsam
1-, 2- and 3-dong), three dongs in Seo-gu
(Nambumin 1- and 2-dong, and Ami-dong),
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Legend
1 year

[T 2 years
B 3 years

Sasang-gu / Gamjeon-dong, Eomgung-dong, Hakjang-dong
Seo-gu / Nambumin 1, 2-dong, Ami-dong
Yeongdo-gu / Dongsam 1, 2, 3-dong

Saha-gu / Gamcheon 1, 2-dong, Dangni-dong, Goejeong 1, 2, 3, 4-dong

18(km) l

0 3 6 12

Fig. 6. Spatial fixation of the cold spots of residential parcel price

three dongs in Sasang-gu (Gamjeon-dong,
Eomgung-dong, and Hakjang-dong) and sev-
en dongs in Saha-gu (Gamcheon 1- and
2-dong, Dangni-dong, and Goejeong 1-, 2-,
3- and 4-dong). This study mapped and visu-
ally compared the correlation between areas
having high ratios of vacant homes and real
estate price. That is, districts having low land
price (cold spots) and areas with high ratios
of vacant homes (hot spots) were compared
time-sequentially. As shown in Fig. 7, at all
the time points of 2005, 2010, and 2015, the
distributions of cold spots having relatively
low land price and of hot spots having high
ratios of vacant homes were fixed, centering
around Yeongdo-gu and Seo-gu, which belong
to the original downtown, Saha-gu, which is
adjacent to Sanbokdoro (hillside road), and

some areas of Sasang-gu; and were ex-

panded to the Jung-gu area over time. As
time passed, while dongs belonging to
Gangseo-gu were reduced, the distributions
were expanding to Yeongdo-gu, Saha-gu,
and Seo-gu. In particular, in 2010, some dis-
tricts of Jung-gu were added and Gangseo-
gu was excluded completely, and in 2015,
Jung-gu was included completely, which
shows that the cold spots were expanding to
the original downtown.

For more clear identification of the rela-
tionship between vacant home cluster areas
and districts of low land price, the overlay
was carried out to the hot spot areas of va-
cant home clusters and the cold spot districts
of land price according to years (See Fig. 8).
As a result, in 2005, 12 dongs in Gangseo-gu,
Saha-gu, Yeongdo-gu, and Seo-gu were over-
laid; and in 2010, a total of 33 dongs in
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Fig. 7. Time-series changes in distribution maps for the cold spots of land price and the hot spots of

vacant homes
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Fig. 8. Time-series changes in overlay patterns between vacant home cluster hot spots and low land-price

cluster cold spots
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Saha-gu, Sasang-gu, Yeongdo-gu, Seo-gu,
and Jung-gu, respectively; and in 2015,
Dong-gu was added to the existing gus, and
thus a total of 44 dongs were found to be
overlaid areas. Therefore, the spatial patterns
of vacant home clusters and low land-price
clusters in Busan for the past 10 years show
that strong clustering was being fixed at the
original downtown and some districts along
Sanbokdoro, and was gradually expanding

towards surrounding areas at the same time.

V. Conclusion

It is recognized that abandoned real estate,
particularly the occurrence of vacant homes,
induces crimes, injures neighborhood resi-
dential environment and the beauty, and has
negative effects on the safety and health of
community. Meanwhile, problems of dwell-
ings deteriorated due to a decrease in pop-
ulation or economic recession have been ad-
dressed through housing redevelopment
projects or urban renewal projects carried out
pursuant to the Act on the Maintenance and
Improvement of Urban Areas and Dwelling
Conditions For Residents and the Special
Act on the Promotion of Urban Renewal.
These projects, however, are mostly depend-
ent on the private sector, and thus residential

environment in areas of low feasibility is fur-

ther deteriorated and faces slumism. This
study aimed to analyze the spatio-temporal
patterns of vacant home clusters and the im-
pact of vacant home clusters on neighbor-
hood land price in Busan Metropolitan City,
which is experiencing such an accelerated
slumism in its existing downtown that top
40% of the country’s deprived dongs are
concentrated in the city.

During the period between 2005 and 2015,
vacant home clusters in Busan were con-
tinuously fixed in the original downtown
(Yeongdo-gu, Seo-gu, and Saha-gu), and
showed a tendency to gradually expand to
their surrounding districts at the same time.
As a result of investigating the character-
istics of 19 dongs, which were fixed as va-
cant home cluster areas, it was found that
the elderly living alone and the socially dis-
advantaged such as recipients of national ba-
sic living security resided in very deterio-
rated and inferior housing facilities, and their
neighborhood residential environment was
also very poor, as evidenced by high ratios
of small parcels and high ratios of automo-
bile passage impossible roads.

On the other hand, as a result of calculat-
ing the mean price of residential parcels by
dong and analyzing the cluster distribution
of low land price, it was found that districts
of low land price were being fixed around

the original downtown (Yeongdo-gu and
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Seo-gu) and some areas along the Sanbokdoro
(Sasang-gu and Saha-gu). In particular, it
was found that the spatio-temporal patterns
of vacant home cluster areas and the cluster
patterns of low land-price districts are very
similar, which suggests that vacant home
clusters have effects on real estate price. In
fact, the ratio of vacant homes and the mean
price of residential land for each dong show
a negative (-) correlation coefficient value
between -0.33 and -0.42, which implies that
the higher the ratio of vacant homes, the low-
er the land price.

In Busan, population has decreased con-
tinuously as inner city decline has been ac-
celerated due to the relocation of labor-in-
tensive industry businesses, low fertility &
ageing, and new town development; and
consequently vacant homes are increasing
rapidly in deteriorated and inferior resi-
dential areas. In addition, as districts along
Sanbokdoro (hillside road), which are poorly
accessible due to the topographical features
of Busan, are densely populated by the so-
cially disadvantaged because of low housing
price and rents, the occurrence of vacant
homes is accelerated and residential areas
become slums. However, housing redevelop-
ment projects for the districts are in-
sufficient, and the repair and maintenance of
deteriorated housing are not performed,

which worsens their residential conditions

further. In the case of a district where the
socially disadvantaged are densely populated
and the ratio of vacant homes is high, resi-
dential improvement is actually very difficult.
Redevelopment projects, residential environ-
ment improvement projects, urban environ-
ment improvement projects, and housing re-
development projects carried out so far were
mostly dependent on the private sector, and
the role and support of the public sector have
been very insufficient. Thus, it is not easy
to find a fundamental solution to the problem
of vacant home occurrence.

In the case of Busan, however, recogniz-
ing the seriousness of the vacant home prob-
lem, the Busan government has conducted
its own complete enumeration surveys on va-
cant home status since 2013. In addition,
Busan has recently promoted the Happy
Village Project other than the existing resi-
dential improvement projects or urban envi-
ronment improvement projects. It may be
said that the Happy Village Project is a com-
prehensive regeneration system for promot-
ing spatial regeneration, social regeneration,
and economic regeneration by creating
healthy and strong community so that resi-
dents in backward villages can solve local
problems on their own. But it remains to be
seen how much effectively the Happy
Village Project will be able to revitalize va-

cant home cluster areas. What is most crucial
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to the revitalization of vacant home cluster
areas is the preparation of institutional mech-
anism that elicits medium- and long-term
plans for utilizing vacant homes, giving full
consideration to local conditions. Clearance-
based short-term plans on empty houses end
up in mere physical action, and have limi-
tations in preventing additional vacant
homes or creating local vitality. Therefore,
it is most desirable to discover potential re-
sources that can be actually utilized in vacant
home cluster areas, and to work out plans
together with residents to create facilities
needed in the areas. For this, plans for gradu-
al clearance or gradual remodeling should be
worked out, and customized methods for ur-
ban regeneration appropriate for relevant
community should be found. Particularly, as
for the problem of how to utilize vacant
homes in a relevant district, it is most im-
portant to induce the active participation of
current residents in the community. If di-
verse plans and methods like the above stabi-
lize a vacant home cluster area gradually, the
area will develop into sustainable commun-
ity as well as real estate price will rise. Given
that Busan is aware of the problem of vacant
homes and is groping for methods for the
systematic management and utilization of
vacant homes, it is deemed that this study
may be used as basic information required

for establishing policies for the management

and utilization of vacant homes in Busan.
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