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Spatio- Temporal Impacts of Block-Unit Housing Rearrangement

Project on Neighboring Housing Prices
‘A Triple Difference Approach
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Abstract

This study empirically analyzed the spatio-temporal effect of the block-unit housing rearrangement project on
neighboring housing prices in Seoul, where the need for housing supply is highest, based on the triple difference method.
In particular, this study examined the microscopic effects of the project by estimating whether the price impact appear
differently according to regions, particularly between Gangnam and non-Gangnam areas. The main results are as follows:
First, it was found that the housing and complex characteristics had a similar effect on housing prices as in previous
studies. Second, the block-unit housing rearrangement project in Seoul had a significant effect on nearby apartment prices.
This implied that the project has a significant ripple effect on the local housing market in that it improved the physical
environment of the area. Third, it was confirmed that the block-unit housing rearrangement project in the Gangnam area
significantly increased the nearby apartment prices, when compared to the non-Gangnam area. This study confirmed
that the small-scale housing improvement project such as the block-unit housing rearrangement project in Seoul has
a significant effect on neighboring housing prices, and this effect can be differentiated and complex depending on the
regional features.

Keywords  Block-Unit Housing Rearrangement Project, Small-Scale Housing Improvement Project, Housing Price, Apartment, Triple

Differences
ZFHo TI2ENHHIALY, AR RERNHIALY, FEITHA, OITIE, ASAIEH
| . Introduction thus causing various urban and housing problems, such as
deteriorating residential environments, disfiguring the aes-
Industrialization and urbanization, which progressed rap- thetic aspect of urban spaces, leading to increased vulnera-

idly after the Korean war, caused the large supply of housing bility to disasters and the risk of fire, and making housing
around Seoul for a short period of time. Over time, how- circulation more and more difficult (Lim and Lee, 2019;

ever, aged houses have significantly increased in number, Cheong etal., 2019).
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To overcome these issues, the government has pushed
forward a range of major development projects to facilitate
housing supply, such as New Town development projects,
redevelopment projects, and reconstruction projects. Large-
scale urban development projects may have positive effects,
for example, by promoting urban functions and improving
the quality of life for residents, but at the same time, negative
consequences may occur, e.g., difficulty in implementing
projects in areas where new and aged houses coexist, the
imbalance between supply and demand resulting from
excessive and overcrowded development efforts, and rapid
increase in housing prices (Ko and Hur, 2015; Kim and Seo,
2017).

Given that development projects are essential to improv-
ing the quality of life for residents in areas filled with aged
and unqualified houses, small-scale housing improvement
projects allowed under the Act on Special Cases Concerning
Unoccupied House or Small-scale Housing Improvement,
which was enacted in February 2017, have been garnering
significant attention as an alternative to existing develop-
ment projects. Small-scale housing improvement projects
refer to projects that are conducted in accordance with the
act in areas or block units that fulfill the requirements pre-
scribed by the Presidential Decree for such a reason as the
presence of densely packed aged or unqualified buildings
(Article 2 of the Act on Special Cases Concerning Unoccu-
pied House or Small-scale Housing Improvement). Among
various small-scale housing improvement project types,
block-unit housing rearrangement projects aim to improve
the residential environment on a small scale while, at the
same time, maintaining the existing block units. Given that
these projects are conducted on a small scale, project dura-
tions are relatively short, and overall project costs may be
reduced, thereby providing flexibility to the operation of the
process. In addition, in this type of project, project operators
are residents, e.g., landowners, and thus it is advantageous
for the existing residents to re-move in later (Kwon et al.,
2017). Further, block-unit housing rearrangement projects
are performed on a small scale, unlike large-scale develop-
ment and improvement projects, and therefore a rapid
increase in the price of neighboring houses is not followed.
In this respect, this type of project is suitable not only to
expand housing supply where needed, e.g., in Seoul, but also

to improve the residential environment at the same time.
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However, these projects still remain controversial in that
they are similar in nature to urban improvement projects,
such as reconstruction or urban regeneration, and thus may
be accompanied by an increase in housing prices in neigh-
boring areas (Lee etal.,2017; Park and Kim, 2020).

Recently, competition in the housing market has been
peaking in Seoul due to a lack of housing supply, and at the
heart of this issue is a variation in housing prices in the
Gangnam area. In order to solve this problem, housing sup-
ply needs to be made around the Gangnam, but no suitable
policy measures have been proposed in that large-scale
development such as reconstruction can lead to a sharp rise
in local housing prices and at the same time cause confusion
in the Seoul housing market (Kim and Seo, 2021). In this
regard, the government and politicians have recently pro-
posed the promotion of small-scale housing improvement
projects as a way to expand the housing supply.

Thus, it is timely and appropriate to segment Seoul's
housing market into detailed subgroups and further analyzes
the effect of block-unit housing rearrangement projects,
among the major residential environment improvement
programs of small-scale housing improvement projects, on
the neighboring areas. Previous studies, however, have
focused mainly on the effect of large-scale redevelopment or
reconstruction projects on the neighboring areas, and thus
they were not able to effectively review the issue of house
price increases, especially resulting from block-unit housing
rearrangement projects, in an objective manner. Another
reason that these previous studies have failed to examine
such effects is that it has not been so long since block-unit
housing rearrangement projects were first conducted.

In this study, Seoul was selected as the target area because
the city has the highest demand for houses and has thus far
completed the largest number of block-unit housing rear-
rangement projects. The temporal and spatial effect of these
projects on the price of neighboring houses was empirically
analyzed accordingly. Notably, the price ripple effect of the
block-unit housing rearrangement projects was examined
in detail by checking whether the impact of housing supply
was differentiated according to regions by dividing it into the
Gangnam where is the core area of price variation and the
non-Gangnam area. More specifically, this study empiri-
cally analyzed the effect of block-unit housing rearrange-

ment projects using a triple difference (TD) method before
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and after the project implementation, especially with regard
to the scope of influence (500 m) and also by region (the
Gangnam and non-Gangnam areas). Based on the results,
the implications of block-unit housing rearrangement proj-
ects as part of Seoul's policy measures for housing supply

were examined in detail.

I1. Literature Review

Previous studies relevant to this study can be largely
divided into ones focusing on policies for block-unit housing
rearrangement projects and others concerning the effect of
reconstruction and redevelopment projects on housing
prices. Those on block-unit housing rearrangement project
policies have mainly focused on project promotion, under-
lying systems, feasibility, etc. First of all, Kwon et al. (2016)
highlighted the importance of policy considerations to ease
the burden of residents in successfully pushing forward
small-scale housing improvement projects by studying the
role of the public sector in an attempt to promote such
projects in areas with poor residential environments. Chang
and Cho (2019) also conducted a study on policy support to
promote small-scale housing improvement projects and
concluded that small-scale housing improvement projects,
and especially those supported by the public sector, were
essential to improving the residential environment of areas
with densely packed aged houses where urban restoration
projects cannot be applied.

Kwon et al. (2017) examined ways to supply public rental
housing through block-unit housing rearrangement proj-
ects. They analyzed the business feasibility by management
and disposal method, i.e., by categorizing the target housing
into semi-public rental houses, semi-public rental houses
based on land lease, and Happy Housing. The results indi-
cated that the land lease-based model showed the highest
feasibility and thus may be an effective alternative to existing
approaches for expanding the supply of rental housing in
urban spaces.

Kim and Park (2018) attempted to identify why block-unit
housing rearrangement projects had not been effectively
put in place in the field even though they were introduced
as an alternative to address various problems of existing
urban housing projects in which houses are completely

torn down. By doing so, the researchers came up with

methods for promoting such projects. More specifically,
they highlighted the need to minimize the required contri-
bution of each union member, ease the legal restrictions to
improve feasibility for private-sector contractors, and
require active promotion by the public sector; it was then
concluded that all these would contribute to facilitating the
restoration of aged residential areas.

Jin and Yu (2019) emphasized the necessity of professional
management to address the risk of unsold houses, as well as
the need for loan support to ensure the stable implementa-
tion of block-unit housing rearrangement projects, if one
intended to effectively address risks that might occur during
these projects while at the same time promoting them. The
researchers also stressed that detailed work guidelines must
be established to prevent possible legal disputes so that such
projects could be promoted at the local level. Kim (2020)
pointed to the necessity to focus more on technical aspects
when dealing with the promotion of block-unit housing
rearrangement projects. Given that these projects are typi-
cally conducted on a small scale and thus involve limitations
in terms of costs and time, they emphasized the need to
thoroughly examine their characteristics, e.g., business
requirements and feasibility, by using the latest technology,
including AL

Finally, Hong (2021) reviewed legal issues concerning the
public utility of block-unit housing rearrangement projects,
especially in terms of how these projects had been imple-
mented as public projects. They concluded that clear stan-
dards for issues such as the public utility of project imple-
mentation methods and the necessity for acceptance must
be established in advance to ensure that these projects could
be executed in an appropriate manner.

Meanwhile, previous studies on the effect of reconstruc-
tion and redevelopment projects on housing prices were
mainly focused on urban regeneration, reconstruction or
redevelopment projects that were similar in nature to
block-unit housing rearrangement projects. The effect of
these projects can be divided into two categories: positive
and negative effects. Among the recent studies focusing on
their positive effect, a study by Lee et al. (2017) examined the
effect of urban regeneration projects on apartment prices in
the neighboring regions, including the cities of Jeonju and
Changwon. The results confirmed that, in both regions, the

effect of urban restoration projects on the price of neighbor-
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ing apartments became significantly larger after about one
year had passed since the commencement of the projects.
Kim and Ro (2019) also empirically analyzed the effect of
urban restoration projects in Seoul on the price of neighbor-
ing houses by region and concluded that this effect varied
depending on the urban restoration project type. More spe-
cifically, negative (1) effects were shown in the downtown
area, while positive (+) effects appeared in the southeast and
northeast areas. The results confirmed that these projects
were effective in densely populated residential areas where
the implementation of such projects clearly led to a signifi-
cant improvementin residential environments.

Kim et al. (2020) studied the effect of reconstruction pro-
cedures on reconstructed apartments in Seoul and found
that the house price was positively (+) affected by proce-
dures such as the establishment of project promotion com-
mittees, project implementation approval, and approval of
management and disposal plans. The results showed that in
the transaction of reconstructed apartments in Seoul, the
implementation of these projects led to an increase in their
price on the surface; however, the effect of each procedure
on the price varied.

Park and Kim (2020) conducted an empirical analysis on
the effect of urban regeneration projects on apartment
prices in the corresponding area and its neighboring areas
via a difference-in-difference approach. The results showed
that urban regeneration projects posed a significant positive
(+) effect on apartment price increases in the neighboring
areas. This confirmed the need to consider the risk of a pos-
sible housing market overheating when pushing forward
such urban regeneration projects.

The following studies are those reporting the negative
effect of reconstruction and redevelopment projects on
housing prices. Gu et al. (2009) used a panel model to deter-
mine the effect of new town development projects on hous-
ing prices. It was then found that areas in the proximity of
areas subject to new town development projects were nega-
tively affected to a significant extent. Based on the results,
they concluded that the general perception that new town
projects increase asset value in the neighboring area should
be changed. Jeong and Yoon (2016) studied the Chang-
sin-dong and Sungin-dong areas as a new town district and
analyzed the effect of new town projects on housing prices

in the neighboring areas. They found that being designated
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as a new town district itself did not significantly affect hous-
ing prices in the corresponding and neighboring regions.
Finally, Koh and Kang (2019) examined the regional char-
acteristics of reconstructed apartments in Seoul, which
affect their price and price increase. It was concluded that
the housing price increase rates in the four Gangnam dis-
tricts were not significantly affected compared to other areas
in Seoul because the districts were already home to many

high-priced apartments.

lll. Research Framework

1. Research Area and Housing Price Trends

Seoul was selected as a research target because the city had
the highest demand for housing and had already completed
the largest number of block-unit housing rearrangement
projects. As the capital city of Korea, Seoul is the most
densely populated residential area in the country, and thus
its housing market is increasingly overheating over time
(Seo and Kim, 2020). At the heart of this overheated market
is the Gangnam area. In this regard, this study examined the
effect of block-unit housing rearrangement projects and
determined how such effects varied in the Gangnam area
and non-Gangnam area in a microscopic manner. Given
that institutional systems relevant to these block-unit hous-
ing rearrangement projects were established in 2017, there
were not many housing (apartments) that were built
through these projects. Thus, in this study, two districts in
the Gangnam area (Seocho—gu and Gangdong—gu) and two
districts in the non-Gangnam area (Gangseo—gu and

Guro—gu) were selected and examined (see Figure 1).

@® Treatment Zone

E’L. Control Zone

Figure 1. Research area
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Figure 2. Trends of housing price in the research area

The scope of influence of block-unit housing rearrange-
ment projects (treatment zone) was set to a radius of 500 m
of the site based on the residential neighborhood concept
proposed by Perry (1929). Here, a control zone, which is not
affected by these projects, was set to up to 1,000 m away from
the site to minimize the effect of areas other than the
research area. The temporal scope was set as the period of
May 2019 to July 2021, when the selected cases of block-unit
housing rearrangement projects were all completed.

Before conducting empirical analysis, the housing prices
included in this research should be compared to determine
whether factors other than the implementation of block-
unit housing rearrangement projects may affect housing
pricesin the region. If, as a result, housing price trends in the
treatment and control zones turn out to vary, there is a pos-
sibility that the effect of block-unit housing rearrangement
projects on housing prices may be overestimated or under-
estimated (Sohn and Lee, 2018; Kim and Seo, 2020). The price
trend analysis of this study, however, showed that the hous-
ing prices similarly increased both in the treatment and con-
trol zones, indicating that the obtained data were valid with

no trend issues (see Figure 2).

2. Methogology

In this study, a triple difference (TD) method was
employed to determine whether the effect of block-unit
housing rearrangement projects on the price of neighboring
houses (apartrnents) would vary by region. The TD method

is a modified version of a difference-in-difference (DID)

method with one more condition added. The TD method is
required to evaluate the effect of variables for comparison
other than the treatment and control groups used in the
DID method (Kang and Sung, 2018). The DID method is
used to identify the unique features or characteristics of the
target object using both cross-section data and time-series
data at the same time. Simply put, the method refers to a
difference in differences; changes measured in the treatment
group subjected to a policy measure (project) are directly
compared with changes measured in the control group not
subjected to the policy (Kim and Seo, 2020). Although the
DID method uses differences between two temporal or spa-
tial points, this approach may be modified to use multiple
regression analysis (Oh and Cho, 2016; Kim and Seo, 2020).

Take the approach used in this study for example. The
time variable (T) refers to before and after the implementa-
tion of a block-unit housing rearrangement project depend-
ing on its dummy value: T=1 (after the project) and T=0
(before the project). Similarly, when the temporal variable S
is 1 and 0, the corresponding area is the treatment zone or
the control zone, respectively. Here, given that each of T and
S refers to a difference, the interactive term TS ends up being
a difference in differences. Thus, (beta), the coefficient of TS,
corresponds to the effect of the implementation of the proj-
ect in the DID model. Accordingly, the basic form of a DID
model can be expressed as Eq. (1) (Oh and Cho, 2016; Kim
and Seo, 2020).

Yit=a+ﬁlT;+ﬁ2Si+ﬂ4(T;XSi)+zycXc+eit (1)
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Here, ¥, is the dependent variable, which refers to the
actual transaction price of an apartment in the i region at
the time of t. @ is a constant, f3, and 7y are coefficient values,
and e is the error term. T} is the temporal dummy variable
that determines whether or not the project has been con-
ducted, while S; is the spatial dummy variable that deter-
mines whether the target area is included in the treatment
zone or the control zone. X, is the characteristic variable of
the apartments examined in this study, concerning their
housing characteristics, such as exclusive area, heating
method, and entrance type; apartment complex character-
istics, such as floor area ratios, the number of households,
and the year of construction; and accessibility i.e., the prox-
imity to subway station, bus station, park, hospital, elemen-
tary school, university, district office, and department store.

This study additionally examined whether the effect of
block-unit housing rearrangement projects on housing
prices varied depending on the region, i.e., between the
Gangnam area and non-Gangnam area, by modifying the
DID model in Eq. (1) to consider the project region variable
R, as shown in Eq. (2), the TD model (Kim et al., 2014; Oh
and Cho, 2016; Kang and Sung, 2018).

Yit:a—‘rﬂlT;+182Si+ﬁ3Ri+ﬂ4(T;XSi) )
+B(T,xR)+ B(S,xR,)

+B (T xS, xR)+ 2y X +e,

Here, R, is the regional dummy variable that determines
whether the target region is included in the Gangnam area
@ region). Also, as one of the core variables, 7,%S;*R; is the
interactive term that is composed of the time variable mul-
tiplied by the spatial and regional variables. This variable
indicates changes in the apartment prices within a radius of
500 m of the projectsite after the implementation of a block-

unit housing rearrangement project.

3. Variables and Descriptive Statistics

Data on actual transaction prices of apartments within the
research area that were provided by the Ministry of Land,
Infrastructure, and Transport were collected, and among
them, incomplete ones were excluded. As a result, a total of
3,494 data (1,104 data for the treatment zone and 2,390 data
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for the control zone) were obtained. These data were then
used as dependent variable.

Meanwhile, as independent variables, the housing charac-
teristics, complex characteristics, accessibility, and spatial
and temporal characteristics were used. The housing and
complex characteristics, e.g., area for exclusive use, floor,
and the year of construction, were gathered based on the
data on actual transaction prices provided by the Ministry of
Land, Infrastructure, and Transport. The heating method,
entrance type, and the number of rooms and baths were ref-
erenced to data provided by Naver Real Estate which is one
of the largest real estate data providers in Korea.

Values of the accessibility-related variables were deter-
mined via Geocoding and ArcGIS proximity analysis by
measuring the shortest straight-line distance from the tar-
get apartment.

Among the spatial and temporal variables, the temporal
variable T was set to () before the block-unit housing rear-
rangement project was executed. The variable was then set
to 1 after the execution of the project. The spatial variable S
was set to 1 if the corresponding area was within a radius of
500 m of the apartment subject to the block-unit housing
rearrangement project, i.e., included in the treatment zone.
If the distance was 500 to 1,000 m, i.e., the area was included
in the control zone, the variable was set to 0. Finally, the
region variable R was set to 1 if the corresponding area was
located at an address in the Gangnam area (Seocho—gu and
Gangdong—gu) and 0 if the target area was located in the
non-Gangnam area (Gangseo—gu and Guro—gu). The TD
term (TXSXR) is a characteristic variable that describes the
temporal, spatial, and regional characteristics of a block-unit
housing rearrangement project. Based on this term, the
execution time of the block-unit housing rearrangement
project, spatial accessibility, and changes in the housing
prices by region (included in the Gangnam area or not) can
be determined.

Specific descriptions of each variable and descriptive statis-
tics are presented in Table 1. The dependent variable PRICE,
which refers to the actual transaction price of apartments,
ranged from 100 million won to 3.4 billion won and was
848.79 million won on average.

Among independent variables, the variable AREA ranged
from 12.14 to 273.31 m?, and the heating method variable
HEAT (1 for individual heating and 0 for the others) was 79%



Spatio-Temporal Impacts of Block-Unit Housing Rearrangement Project on Neighboring Housing Prices

Table 1. Variables and descriptive statistics

Variable Unit Description Mean SD Min Max
Price 10,000 won  Apartment transaction price 84,879.13 49,539.92 10,000 340,000
Area m? Exclusive private area 81.45 39.07 1214 273.31
Heat Dummy  Individual heating system=1, else=0 76 43 0 1
Housing Enter Dummy  Stairway type=1, else=0 .68 47 0 1
characteristics  Room Number  Number of rooms 2.90 80 1 6
Bath Number  Number of bath room 1.59 .55 1 3
Story Number  Trading story 8.68 572 1 43
Floor % Floor area ratio 297.67 129.04 131 846
Complex Household ~ Number ~ Number of household 403.17 373.47 6 1476
characteristics Year Year Construction year 20.72 8.35 0 44
Year2 Year (Construction year)? 498.86 337.94 0 1936
Subway 100 m Distance to the nearest subway station 6.11 3.95 40 17.52
Bus 100 m Distance to the nearest bus stop 1.20 61 12 4.47
Park 100m Distance to the nearest park 11.13 5.93 2.06 26.44
Hospital 100m Distance to the nearest hospital 10.98 6.22 1.28 29.79
Accessibility
Elementary 100m Distance to the nearest elementary school 391 1.76 A7 9.45
Univ 100 m Distance to the nearest university 14.06 5.20 1.76 25.41
Office 100 m Distance to the nearest borough office 14.56 9.59 54 39.07
Depart 100m Distance to the nearest department store 15.13 6.39 1.36 29.76
Time (T) Dummy  After construction=1, before=0 43 49 0 1
Space (S) Dummy  Within 500 m=1, else=0 32 A7 0 1
Spatial and Region (R) Dummy  Gangnam area=1, else=0 46 50 0 1
temporal o TxS Dummy  TimexSpace (DID) 14 34 0 1
characteristics TxR Dummy  TimexRegion 16 .37 0 1
SxR Dummy  SpacexRegion .08 27 0 1
TxSxR Dummy  TimexSpacexRegion (TD) .03 16 0 1

on average, indicating that individual heating was predomi-
nant. The entrance type variable ENTER (1 for staircase type
and 0 for the others) was determined to be 68% on average,
indicating the predominance of staircase type. The variable
ROOM, which refers to the number of rooms, was up to 6,
and the average value was 2.9. The variable BATH, which
refers to the number of baths, was up to 3 and 1.59 on aver-
age. The variable STORY, which refers to the floor of the
transacted apartment, was up to 43 and 8.68 on average.
Among the apartment complex variables, the floor area
ratio variable FLOOR ranged from 131 to 846% and was 298%
on average. The variable HOUSEHOLD, which refers to the
number of households, ranged from 1,476 to 6 and was 403
on average. The variable YEAR, which refers to the number

of years elapsed since the construction of the transacted

apartment, was 20.72 years on average. The variable YEAR2,
which refers to the square of YEAR, was used to control the
nonlinearity of price trends resulting from the deterioration
of apartments over time.

Among the accessibility variables, the variable SUBWAY,
which refers to the distance from subway stations, ranged
from 1,752 to 40 m and was 611 m on average. The variable
BUS, which refers to the distance from bus stations, ranged
from 441 to 12 m and was 120 m on average. The variable
PARK ranged from 2,644 to 206 m and was 1,113 on average.
In addition, the variable HOSPITAL, which refers to the dis-
tance from hospitals, was 1,098 m on average. The variables
ELEMENTARY and UNIV, which refer to the respective
distance from elementary schools and universities, were

391 m and 1,406 m on average, respectively. The variables
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OFFICE and DEPART, which refer to the respective distance
from district offices and department stores, were 1,456 m
and 1,513 m on average.

Finally, according to the spatial and temporal variables,
43% of the apartments were those for which block-unit
housing rearrangement projects had already been com-
pleted. 32% of the apartments were included in the treat-
ment zone, and 46% were included in the Gangnam area.
14% of the apartments were those in the treatment zone for
which projects had already been completed. 3% of the
apartments were those included in both the Gangnam area
and treatment zone for which projects had already been

completed.

IV. Effect of Block-unit Housing
Rearrangement Projects on Housing
Prices

In this study, the effect of block-unit housing rearrange-
ment projects on the price of neighboring houses (apart—
ments) was empirically analyzed. In the process, semi-log
model were applied by taking a log of each dependent vari-
able and then used as a functional form to improve the
model fit. In the empirical analysis, all the following models
were employed to obtain comprehensive results: DID1, a
difference-in-difference model that can represent only the
spatial and temporal effects; DID2, a difference-in-difference
model with the regional effect controlled; and TD, a triple
differences method with the complex regional effect
considered. The housing and complex characteristics were
analyzed based on the TD results, and the spatial and
temporal characteristics were analyzed based on both DID
and TD results.

The model fits of the analysis models were as follows. The
R? value for the DID model ranged from 0.781 to 0.818, and
the R? value for the TD model was 0.820. This result con-
firmed that the dependent variables were sufficiently repre-
sented by the independent variables in both models. The
variance inflation factor VIF, which is used to verify the
degree of multicollinearity, was less than 10 for all indepen-
dent variables, except for the YEAR and YEAR2 variables for
which the square of elapsed years was used to control the
nonlinearity of price trends resulting from the deterioration

of apartments over time. Overall, this result confirmed that
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no multicollinearity issues occurred in this study (see Table2).

The empirical analysis results showed that the housing
characteristics largely posed a positive (+) effect on apart-
ment prices similar to previous studies. An increase of 1 m?
in the AREA variable was found to increase the apartment
price by about 0.4%. An addition of a room and a bathroom
increased the price by 16.8% and 11.6%, respectively. Stair-
case-type apartments and high floors over low floors were
found to have a positive (+) effect on apartment prices.
Among the complex-specific variables, the variable YEAR
had a negative (-) effect on apartment prices, but this result
lacked statistical significance. However, as the number of
elapsed years increased and became close to the reconstruc-
tion threshold, then the variable was found to have a posi-
tive (+) effect. This result was attributed to the fact that
expectations for future redevelopment or reconstruction
projects had already been reflected in the apartment prices,
as explained in previous studies (Lee and Shin, 2001; Nam
and Seo, 2017).

The accessibility variables largely showed similar results to
previous studies. More specifically, the longer the distance
from subway station and schools (elementary school and
university) was, the more negatively (1) affected the apart-
ment prices were. In contrast, the shorter the distance from
bus station, district office, and department store was, the
more positively (+) affected the apartment prices were due
to noise and congestion.

Among the spatial and temporal variables as the core vari-
ables of this study, the temporal variable T was found to
have a positive (+) effect on the apartment prices ranging
from 10 to 19.6%. This result confirmed that the implemen-
tation of these projects did have a significant positive effect
(+) on the price of apartments close to the project site.
However, the spatial effect of block-unit housing rearrange-
ment projects was found to lack statistical significance or
negatively (1) affect the prices. Overall, poor spatial charac-
teristics were found in areas in which apartment prices in
both treatment and control zones were not affected by
external factors other than the corresponding project, or in
areas where block-unit housing rearrangement projects
were required. Meanwhile, when the target apartments
were located in the Gangnam area, their price was found to
be positively (+) affected by about 41-46%, provided that all

other conditions were the same.
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Table 2. Result of empirical analysis

DID1 DID2 ™
Variable VIF
B t B t B t
Constant 10.054%* 210612 9.697** 213635 9.684%* 214,055 -
Area 005%%*  20.445 004%%% 19.514 004 19820 5112
Heat - 099%* 7.016 - 080%* -6.204 - 080** 6231 2215
Housing Enter 0435 3.764 057 5.548 055%% 5313 1.686
characteristics Room 1647 16.670 1707 19.006 1687 18.837 378
Bath 105% 8.281 i 10.079 160 10055  2.897
Story 0720 14.460 013w 17.021 012%% 16711 1.308
Floor 000" -6.107 000" -6.703 000** 6711 1.779
Complex Household 000" 16.168 000" 22582 000%* 22768 1.787
characteristics Year - 005%** 2,681 -002 -882 -002 1.058  16.461
Year2 8.811E-5 1.675 000** 2.580 000** 2581  19.384
Subway - 018 -9.892 - 009** -5.241 - 009%* 5150  3.457
Bus 035%+ 4767 02770 3.155 02174 3189  1.235
Park 8.685E-5 079 000 367 6.792E-5 066  2.745
Hospital 025+ 19.228 001 424 001 934 6514
Accessibility
Elementary -027%* -9.622 -.024%%* -9.301 -.025%** -9.642 1.5625
Univ 005%* 4.852 - 0047 -4.047 - 005%* 4230 2322
Office 0120 14.346 009*** 11.518 009 11718 4393
Depart 0189 14429 009*** 5.848 008 5176  6.884
Time (T) 107+ 9.862 13grxx 14.624 196%+ 14619 3242
Space (S) - 080** -6.200 - 037%* -3.139 009 578 3924
Spatial and Region (R) - - A09% 26.950 A460%% 26708 5423
temporal TxS 092+ 5.136 065%* 3.966 000 022 3583
characteristics ™R B B B B 1o 5977 3.463
SxR - - - - - 087 3592 3.250
TxSxR - - - - 129 3489 2713
R?=0.782 R?=0.820 R?=0.822
Model fit Adjusted R2=0.781 Adjusted R2=0.818 Adjusted R?=0.820 -
F=592.451, Sig=0.000 F=716.670, Sig=0.000 F=638.731, Sig=0.000

*p<0.10, #p<0.05, *+p<0.01

Based on the DID results, the temporal and spatial housing improvement projects were not the main cause of
characteristics (TIMEXSPACE) of block-unit housing changes in the housing markets. As shown in this study,
rearrangement projects were found to have a positive (+) development projects in Seoul, whether small or large,
effect ranging from 6.5% to 9.2%. This provided evidence contributed to improving the physical environment of the
that block-unit housing rearrangement projects, when exe- neighboring community; this implies that such projects
cuted in Seoul, may also cause the price of neighboring may have asignificant ripple effect on the neighboring areas.
apartments to increase to a significant extent, similar to In this study, however, the scope of influence of block-unit
reconstruction or redevelopment projects. This result was housing rearrangement projects was limited to a radius of
in sharp contrast to the results of previous studies that, 500 m of the project site. Thus, it is considered necessary to

unlike large-scale urban development projects, small-scale further examine whether the scope of influence may vary
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depending on the project scale.

When block-unit housing rearrangement projects were
executed in the Gangnam area, the TD (TIMEXSPACEX
REGION) characteristic was found to have a positive (+)
effect, i.e., about 13%, on the price of neighboring apart-
ments. This implies that these projects have a more
significant positive (+) effect on the neighboring apartment
prices when executed in the Gangnam area than in other
areas. The major findings of this study suggest that the
implementation of block-unit housing rearrangement
projects may significantly affect the price of apartments in
the neighborhood, and such a bubble effect may be even
more pronounced in overheated housing markets, such as

the Gangnam area.

V. Conclusions and Implications

The government has been pushing forward various policy
measures for housing supply in an attempt to stabilize
Seoul's housing market, which has recently been subject to
a rapid increase in housing prices. Many of these measures
are focused on supplying a number of houses within a short
period of time through large-scale development and
improvement projects, such as third-phase new town devel-
opment projects. These approaches, however, have added
anxiety about the rapidly increasing housing prices in Seoul.
For that reason, the government has also been implement-
ing measures, such as small-scale housing improvement
projects, in parallel.

This study empirically analyzed small-scale housing
improvement projects as part of reconstruction efforts
using a triple difference (TD) method, especially with regard
to whether these projects may be an alternative to large-
scale urban development projects or only add to instability
in the housing market as previously concerned. The major
findings of this study are as follows. First, the housing char-
acteristics, complex characteristics, and accessibility were
found to have a similar level of effect on the apartment
prices to what was reported in previous studies. Second,
block-unit housing rearrangement projects, when executed
in Seoul, were found to have a significant effect on the price
of apartments in the neighborhood. This result implied that
the implantation of these projects also contributed to

improving the physical environment of the neighboring

112 "=EAE, Ms73 M1 (2022)

community and thus may have a significant ripple effect on
the corresponding housing market. Third, it was found that
block-unit housing rearrangement projects increased the
apartment prices more significantly when executed in the
Gangnam area.

These results confirmed that, when implemented in
Seoul, small-scale housing improvement projects, such as
block-unit housing rearrangement projects, may have a sig-
nificant effect on the price of apartments in the neighbor-
hood, and this effect may also vary depending on the region
in a complex manner. This result also suggested that small-
scale housing improvement projects could have an even
more significant ripple effect when implemented in over-
heated housing markets such as the Gangnam area.
Another significant implication is that even small-scale pol-
icy measures for housing supply should be implemented
while considering various conditions to stabilize the housing
market at the same time. Simply put, block-unit housing
rearrangement projects may further increase housing
prices, especially in overheated housing markets. Therefore,
a thorough review of conditions and issues associated with
these projects needs to be conducted. Currently, when
buildings and structures that are built through block-unit
housing rearrangement projects are subject to the con-
struction regulations in accordance with the Building Act
and the Regulations on Standards, etc. of Housing Con-
struction, the applied regulations are eased upon delibera-
tion of local construction committees. Thus, it is considered
necessary to come up with measures to ease anxiety about
local housing markets, for example, by varying the degree of
regulatory mitigation from region to region depending on
the possibility of price increases.

This study differs from previous studies in that the
region-specific effect of block-unit housing rearrangement
projects on the price of houses in the neighborhood was
empirically analyzed in a microscopic manner; however, it
also involves limitations that the spatial scope was limited to
Seoul, the scope of influence was set to a radius of 500 m of
the project site, and there were not many cases to examine
because such projects had been conducted relatively
recently. These limitations are expected to be overcome as
block-unit housing rearrangement projects start to be
implemented in earnest and increase in number over time,

and thus the number of relevant cases to study increases. In
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addition, although the effect of large-scale urban develop-

ment projects on housing prices was examined through a

review of previous studies, if the ripple effect of such large-

scale urban development projects is directly compared to

that of small-scale housing improvement projects in the

same region, more significant conclusions may be drawn.
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