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Abstract

Land use and density in a city are shaped by various factors, such as regulations, urban structure, and the characteristics
of individual land parcels. As a management measure, legal floor area ratios are stipulated. However, not all land parcels
achieve the legal floor-area ratio, and the average achieved floor-area ratio (A-FAR) is approximately 70% in Seoul. Because
most cities have fairly high proportions of residential areas, land management is important. Hence, to supply and manage
a variety of houses classified into different residence types, it is important to identify the characteristics that affect their
development. Therefore, the aim of this study was to identify the land parcel characteristics that affected realization of the
legal floor area ratio based on housing type. A-FAR confirmed that Multi-family houses type were higher than Detached
houses type. It was found that the parcel area of housing types, excluding Multi-household houses and apartments, had a
non-linear relationship with A-FAR. The A-FAR increased for apartments and City-typed houses situated on relatively wide
roads, and all types of houses, except for apartments, had positive effects on the A-FAR when their numbers of frontages

were large
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| . Introduction

1. Purpose and background

Land use and floor area ratio (FAR) (or, density) in a city
are determined by such various situations as parcels, regula-
tions, and urban tissues (Kweon and Kahng, 1995; 1996).
A floor area ratio by law (hereafter, L-FAR) for each zoning
has been regulated as an urban planning tool to manage
density and sometimes land use, also. Despite the increasing

pressure for urban developments and demands for density

Floor Area Ratio(FAR), Achieved Floor Area Ratio(A-FAR), Parcel Characteristics, Detached House Type, Apartment

increase, not all parcels achieve the maximum building
capacity to reach L-FAR. It is necessary to know which par-
cel conditions resulted in higher FAR. This study used the
achieved floor area ratio (A-FAR),” which represents the
realized floor area ratio to L-FAR, as an indicator of the
degree of realized developments by each parcel’s conditions
as Kim and Choi (21}19) suggested. In the case of Seoul, the
average A-FAR is about 70% (Kim and Choi, 2019). Even
within the same zoning regulation, the A-FAR could be
different as building types and parcels’ conditions change,
but few literature has focused on the factors which affect
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the A-FAR.

To examine factors affecting the FAR achievement of indi-
vidual parcels, previous studies have been conducted in two
broad directions: simulation model development and
empirical studies. The simulation studies (Kahng, 1983, 1984;
Choi, 1997; Choi and Kahng, 1990; Kahng and Choi, 1994)
confirmed that the permissive, or permissible, floor area
ratio (P-FAR) changed depending on parcels’ various condi-
tions such as front road, sunshine and sky exposure plane
control, and urban tissues. Although those studies found
that the parcel’s size and depth, front road width would
affect P-FAR, they have some limitations that the reality was
not fully considered. Empirical studies (Lee et al, 2009; Lee et
al, 2010; Yun and Nam, 2013; Kim and Choi, 2019; Lee and
Kim, 2002) attempted to find the possible factors to impact
the achieved FAR on several sample cases. These studies
found that the degree of the achieved FAR differed depend-
ing on the type of buildings and the zoning. However, these
studies had the limitation that they studied on only limited
areas, building types, and spatial units.

In the case of Seoul, about 75% of the buildings (454,822 of
604,726 dongs, as of 2018) are for residential use, and 53% of
the total area of the city (326km’ of 605km’, as of 2018) is des-
ignated as a residential area. Given that, understanding the
residential use and zoning is crucial and in-depth studies are
necessary to plan and mange the city. Because the city has
been formed and changed in close relation with the residen-
tial area and buildings, understanding of residential build-
ings (areas) should be cirtical (Sohn and Shin, 2003).

Housing types tend to be determined or changed by a
combination of housing policy, demand, historical condi-
tions of the region, physical environment, and characteris-
tics of the residents. In recent years, practical interests as well
as academic researches in Korea have mostly focused on
apartments (condominium in USA). Row houses ( Yeol-
rip-jutak), multi-household houses (dagagu-jutak),
multi-dwelling houses (dasedae-jutak) and city-typed
houses (dosihyuﬂg—saenghwal—jumk) have substantially con-
tributed to the supply of housing to meet diverse demands.
They are known to have problems such as lack of infrastruc-
ture and poor residential environment (]ang and Kang, 2011;
Hong and Ahn, 2012), but it is necessary to consider that
such variety of housing types play a positive role for the

low-income class’s residential stability (Jang and Ahn, 2008).
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In understanding and planning cities, research on them is
also necessary.

There have been many studies identifying that the degree
of achieved FAR may vary depending on the type of house,
but only limited studies have been conducted on differences
in influencing factors. To distribute and manage various
housing types, it is important to understand the factors and
characteristics that determine such types. Depending on the
housing type, the development scale may vary, because of
external factors including legal, institutional, regional and
parcel characteristics. In particular, individual parcel condi-
tions would be a major factor influencing the realization of
floor area ratio; depending on the characteristics of the par-
cel, the L-FAR may or may not be reached. The A-FAR is an
index to confirm the degree of realization of the develop-
ment. This shows how the market has reacted to each state,
confirming that policies and regulations are being imple-
mented to some extent.

This study aims to identify the factors influencing the
A-FAR, focusing on individual parcel characteristics by most
housing type such as detached, row houses, multi-house-
hold houses, multi-dwelling houses, apartments, and city-
typed houses in Seoul. This attempt will contribute to
understanding housing types and effective city manage-
ment in consideration of the conditions of individual par-
cels. In addition, it will also be possible to use these as basic
data since it is necessary to consider the characteristics of

housing type in implementing housing policies.
|1 .Literature review

1. Development characteristics by housing type

There have been a number of studies that have quantita-
tively and qualitatively analyzed the development status
and spatial distribution characteristics for each housing
types (Kim and Kim, 2007; Jang and Kang, 2011; Lee and
Yang, 2012). Among others, some studies have tried to
understand the characteristics of development of the city-
typed houses, since it has appeared recently (You and Kim,
2015; Lee and Yang, 2012; Sung and Lee, 2015).

Previous studies have identified housing development pat-
terns and changes by using time series analyses methods

from the 1960s to the latest (Jang and Kang, 2011; Seong and
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Lee, 2016). Detached houses have decreased since the early
1990s, while many of those were demolished and redevel-
oped into multi-household and multi-dwelling houses
(Kweon and Kahng, 1995; Kim and Kim, 2007; Koh and Ahn,
2010). Jang and Kang (2011) found that the detached houses
were concentrated in city center areas (Jongno-gu and
Gangbuk-gu) in the 1970s, but it gradually spread to outer
areas (Gwangjin-gu, Dongjak-gu). After the 2000s, the
number of detached houses increased mostly in areas with
high income and land values, suggesting that the stratifica-
tion is progressing even in the detached house.

Some studies were conducted on plans to achieve the FAR
according to the structure and arrangement of lots for
multi-household and multi-dwelling houses. Hong and
Ahn (2012) found that the achieved FAR can be influenced
by the area and angle of the lot, and that even a slight
change in regulation can significantly affect the FAR in the
case of small-scale lots. Jang and Ahn (2008) confirmed the
optimal lot shape to achieve the maximum L-FAR while
securing the maximum vacant land in lot for the
multi-dwelling houses in the Class 2 general residential area,
suggesting that the desirable lot arrangement would have
the condition including the azimuth angle of the lot was 0,
the width 11 to 15m, and the area of the lot 250 to 320m”.

Lee and Nam (2020) attempted to identify the develop-
ment characteristics and affecting factors for housing types,
such as multi-household and multi-dwelling houses, in
low-rise residential areas in Seoul during the period of 2005
to 2018. The results showed that the multi-one room houses
were flocked in Gwanak-gu, multi-household houses in
Gwangjin-gu, and multi-dwelling houses existed sporadi-
cally throughout the city, showing differences in spatial dis-
tribution. These houses were found to be bigger-scale than
common detached houses at low prices, and highly likely to
be developed in rectangular parcels.

For apartment houses, previous studies focused on factors
that affect prices rather than analyzing development char-
acteristics and influencing factors. Lee and Lee (2002) identi-
fied the characteristics of apartment development depend-
ing on the location of its position. It classified their findings
into five regions of Seoul (city center, northwest, northeast,
southwest, and southeast) and found that there were differ-
ences between the regions in terms of the number of front-

age and the site shapes, etc. In subway catchment area, larg-

er-scale complex, high-rise and high-density, and small-
sized household development was found.

Koh and Ahn (2012) attempted to identify the develop-
ment characteristics of small apartment complexes with
fewer than 100 units. Small apartment complexes were
mainly located in areas such as multi-household and
multi-dwelling housing cluster areas, high-density residen-
tial areas, and subway catchment areas. The scale of develop-
ment was found to be an average of about 10 stories and an
average total floor area of 8.206m’, showing itis not matched
with the surrounding buildings.

City-typed houses were introduced for the purpose of
supplying small-sized units for 1 to 2 person households for
their residential stability. They are clustered in Mapo-gu,
Gangnam-gu, and Hwagok-dong in Seoul. The most of the
city-typed houses were found to achieve L-FAR and be
developed in small parcels (150-200m”) (Lee and Yang, 2012;
You and Kim, 2015). Previous studies argued that the city-
typed houses were mainly developed in such zones as the
Class 2 general residential area and general commercial area.
As multi-household and multi-dwelling houses, it can make
poor residential environment in the future due to its high
density (You and Kim, 2015).

Previous studies identifying the parcel characteristics and
the factors affecting development by housing type are lim-
ited to some areas, making it hard to generalize their results.
Those studies were confined to a single housing type or the
development types, limiting comprehensive comparison

and analysis of various housing types.

2. Understanding the realization of L-FAR

Studies examining the realization of L-FAR can be divided
into simulation studies for estimating the permissible bulk
and empirical studies identifying the factors that influence
the realization of FAR. Kahng (1983, 1984) is the origin of the
simulation studies, formulating mathematic simulation
models with the relation between rectangular structure
buildings and the sky exposure plane control of the frontage
road in a square-shaped individual parcel. Under the sky
exposure plane control, the larger the parcel size, the wider
the width of the frontage road, and the smaller the number
of the frontage roads can get higher permissive FAR. Later,
Choi and Kahng (1990), Kahng and Choi (1994) divided the
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parcels in the same block size units based on condition of the
parcel area and road width. As a result of simulating a 3D
building shape in the parcel, it was confirmed that the per-
missive FAR varies depending on the lot and road conditions.

Choi (1997) estimated the permissible bulk including the
capacity and shape of buildings according to the action of
physical control factor by urban planning and design regu-
lations. It found that the urban tissue was the first determin-
ing factor, and the legal building coverage ratio and L-FAR
were the second. These simulation studies found that the
conditions of individual parcel can affect the realization of
the FAR.

Previous studies on the realization of the FAR found that
infrastructure, land use, etc., were influencing factors deter-
mining the A-FAR in some case areas or administrative dis-
tricts (Dong) (Kim, 1998a; Lee and Kim, 2002; Yun and Nam,
2013). Lee et al. (2009) looked at the characteristics of the
parcel, such as the shape of the lot and the conditions of the
frontage roads that affect the development density (rea]jzed/
permissive FAR) for the two district unit planning. It found
that the depth of parcel, width of frontage road, the number
of frontage road, etc., were the major factors affecting devel-
opment density.

Lee et al. (2010) divided the factors influencing the A-FAR
into population, infrastructure, zoning, buildings, etc., by
administrative district of Seoul. It was found that the A-FAR
was higher in areas with good infrastructure and few
detached houses.

Some studies looked into the influence on the realization
of the FAR according to subdivided zoning; Lee and Kim
(2002), Yoon and Nam (2013) focused on the residential area
while Lee and Nam (2014) examined that of the commercial
areas. Kim and Choi (20 19) studied residential and commer-
cial areas together.

Lee and Kim (2002) analyzed the relation between the
A-FAR and infrastructure for five residential districts. It
found that the influence was not significant in the residen-
tial area, because the degree of regulaton impact varies
depending on the conditions of the parcel and road. Lee and
Nam (2014) analyzed the factors affecting the A-FAR in
commercial areas by parcel, building, and regional charac-
teristics as independent variables for each spatial structure of
Seoul, showing that the realized FAR was relatively higher

in the sub-centers of the city.
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Kim and Choi (2019) identified the factors affecting the
A-FAR, focusing on the parcel characteristics in residential
and commercial areas. Its results showed that the average
A-FAR was higher in residential areas than in commercial
areas, and the parcel characteristics also showed a meaning-
ful result. It has been demonstrated that the degree of reali-
zation of the FAR was determined by the parcel and road
conditions.

Yun and Nam (2013), Cheong et al. (2013) identified the
factors affecting the A-FAR for the five region in Seoul. It
was found that there was a difference in the influencing fac-
tors for each region; for example, the residential area or
apartment had a positive (+) effect in all region except city
center.

Studies on realization of FAR found that parcel character-
istics were one of the major influencing factors for realizing
FAR through simulation and empirical analyses. The studies
that have categorized zoning type to identify the influencing
factors, but only few have tried to consider residential build-

Ing type.

3. This study’s differences

Previous studies on development characteristics by hous-
ing type focused on housing types such as detached housing,
multi-household/multi-dwelling housing, and city-typed
houses (Kim and Kim, 2007; Jang and Kang, 2011; Lee and
Yang, 2012). On the other hand, few studies have identified
factors affecting housing development by classifying hous-
ing types. In some studies, there was an analysis that
included parcel characteristics as an influencing factor for
housing development. Their results showed that the parcel
characteristics played a role in the planning of housing and
determining the FAR. However, a majority of studies had a
limitation in drawing out general facts about all types of
houses because their analyses were conducted only on a cer-
tain type of houses. Particularly, there was practically no
study conducted both on detached houses type and
multi-family houses type together. It can be assumed that
the FAR would be the same for different housing types
because the legal regulation to each housing type is differ-
ent. Even with the same housing type, there will be differ-
ences in factors affecting the realization of the FAR, depend-

ing on the characteristics of the parcel and other conditions.
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For effective management and planning of residential area, a
consistent analysis using the same data is required.

In simulation studies recognized the importance of parcel
characteristics as they identified the influence of individual
lot conditions in realizing FAR, but consideration of the
building use was still insufficient. And the empirical studies
mainly targeted single housing use, so few studies have con-
ducted on factors affecting the realization of FAR by hous-
ing type. Most of the studies conducted analyses by catego-
rizing the zoning, regions of Seoul, and spatial hierarchy, etc
(Cheong et al, 2013; Lee and Nam, 2014; Kim and Choi,
2019). The usage of buildings may vary depending on the
parcel conditions, regional characteristics, etc. Through this
study, it will be possible to assume what purpose buildings
can be built under certain conditions in individual parcels,
and the results will contribute to effective urban manage-

ment and real estate valuation.

ll. Methodology and variables

1. Scope and methodology

The scope of the study was the entire Seoul Metropolitan
city. It used the building ledger (2016), taxation ledger
(2015), and land characteristics survey (2015).

It should be noted that there are many missing values in
the building ledger, as data recorded by hand was comput-
erized around 2000. In the case of land characteristics survey,
the purpose was to calculate the land price of individual
land based on the standard land unit through data con-
struction, therefore some attribute value omissions or
numerical errors exist in the base year DB during the survey
process. Despite these limitations, those data were used in
this study since those were found to be the only data that
reflect the detailed information of buildings and the charac-
teristics of the individual parcel.

FAR, zoning area, building use, and parcel areas informa-
tion, etc., were used as major variables for analysis of this
study as far as parcel data were existed. If FAR is less than
50% and more than 1,500%, and land area is less than 30m’,
they were considered as outliers and excluded from the
analysis. After the data cleaning process, 162,567 parcels, of
which the representative use is residential, were used for

analysis among the total 967,845 parcels in Seoul, as of 2016

=
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Figure 1. Study area

(see Figure 1),

For a multiple regression analysis, the A-FAR was set as a
dependent variable and independent variables include the
parcel characteristics, land use characteristics, and location
characteristics. Housing types were classified into detached
houses, multi-household houses, multi-dwelling houses,
row houses, apartments in accordance with Attached Table
1 of the Enforcement Decree of the Building Act and city-
typed houses based on the Housing Act.

Detached houses generally mean a house for one house-
hold to live alone. However, the multi-household houses is
legally designated a type of detached house type as the
building and lot owned by an individual; it is less than three
or four floors, and a total floor area of the house should be
less than 660m’, has less than 19 units. The multi-dwelling
house, which is legally considered a multi-family houses
type and each unit can be owned by individuals, has less
than 4 floors and its one building should be less than 660m”.
The row house is a house having less than 4 floors and its
one building bigger than 660m”. The apartment can have
more than 5 floors. A city-type house can be constructed
only in urban areas and its each unit should be less than
public housing size (85m”) and it has less than 300 units. As
such, because there are various legal standards for each
housing type, when they are analyzed as one housing group,
the characteristics of each are not known. To determine
how the factors affecting the realization of FAR were differ-
ent for various housing types, diverse models were formu-

lated for each housing type.
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2. Variables and data construction

The data and variables for parcel, land use, and location
characteristics used in the previous studies were reviewed.
Given the purpose of this study and data availability, the

final variables were selected (See Table 1).

1) Dependent variables
The A-FAR, the ratio of achieved floor area to L-FAR, was

set as a dependent variable. The A-FAR was used in a num-

Table 1. Variables and data sources

ber of preceding studies (Kim, 1998a, 1998b; Lee et al, 2010;
Kim and Choi, 2019). Because the L-FAR for each parcel is
different, it is not possible to know how much has been
developed compared to each parcel L-FAR, if we only check
the achieved FAR. However, if A-FAR is used, it can be
understood to what extent it has been developed compared
to L-FAR. This study used Seoul city’s FAR ordinance as
L-FAR, because each municipality in Korea made their own
ordinance which must be less than L-FAR of each zoning
(Kim and Choi, 2019).

Variables Contents Data sources Precedent research
Buildin Kim, H.B.(1998a, 1998b),
Dependent Achieved Floor Area Ratio Developed floor area ratio (D-FAR)/ S gemem Yoon, S.B. and Chai,
variable (A-FAR) Legal floor area ratio (L-FAR) *100 (%) ledae rg(201 6) S.J.(2004), Lee, J.E. et
9 al.(2010) and so on
Parcel area m?
No roads (0)/one side (1)
Number of frontage /more one side (2) i Kahng, B.K.(1983, 1984),
characteristics \jidth of frontage street (8m-12m)/road (12-25m)/ survey (2015) K(1990), Lee, IS et
boulevard (over 25m) al.(2009) and so on
Parcel form
(irregular shape index) The closer to zero, the square
Total floor area by building o i e
2 ; i 2 ee, H.J. and Kim,
Eﬁ:iggzlscj’ee?g;llfcommercnalf Total floor area (m?) Acc oum_b ook <H(2002), Lee, JE, et
' for taxation al.(2010) and so on
Building age Base year 2016 (2015)
PR Land use mix (lum4) Residential, commercial, business, etc. Jung, H.Y. et al.(2013)
characteristics S . Land Jung, H.Y. et al.(2013),
Zoning :;'—;s;denhal area, commercial area, etc. Characteristic  Lee, J.E. et al.(2010) and
survey (2015)  soon
Lee, |.S. et al.(2009), Lee,
District unit plan Presence of district unit plan (S;&”é)up's H.J_ and Kim, K H.(2002)
and so on
City center Jongno-gu, Jung-gu, Yongsan-gu
Seongdong-gu, Dongdaemun-gu,
North E. region ~ Nowon-gu, Gangbuk-gu, Jungnang-gu,
Gwangjin-gu, Dobong-gu, Seongbuk-gu
; Mopo-gu, Seodaemun-gu, . Yoon, B.H. and Nam,
5 Regional North W. region Eunpyeong-gu E:ari?l(zcg?g)stral J.(2013), Jung, H.Y. et
al.(2013) and so on
Gangseo-gu, Yeongdeungpo-gu,
Location South W.region  Yangcheon-gu, Guro-gu,
characteristics Geumcheon-gu, Gwanak-gu

South E. region

Seocho-gu, Gangnam-gu, Songpa-gu,
Gangdong-gu

6 gu in civic center
(civic center of 6 gu)

Gangnam-gu, Seocho-gu,
Yeongdeungpo-gu, Jung-gu,
Jongno-gu, Yongsan-gu

Serial cadastral
map (2016)

Distance of subway station

Lineal distance of subway station (km)

Distance of bus stop

Lineal distance of bus stop (km)

Lee Y. S. and Nam, J.
(2014), Yoon, B. H and

Open data portal Nam,J.(2013) and so on

(2016)
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The zoning system in Seoul was reformed in 2000, so the
L-FAR criteria before and after 2000 are different.” The
A-FAR was calculated with applicable L-FAR for the build-
ing’s completion approval date either before or after the
year of 2000. Because sometimes a lot has multiple uses
within it, the use that occupies the largest percentage of the

total floor area of each lot was set as the representative use.

2) Independent variables: Parcel characteristics, Land use

characteristics, and Location characteristics

The parcel characteristic variable is the most important
variable used in this study. The parcel size and road adjoin-
ing conditions can affect the degree of regulations and the
types of buildings (Kahng, 1983; Choi and Kahng, 1990; Lee
and Kim, 2002). The parcel area, the number of frontages,
the width of frontage, and the form of parcel were defined as
independent variables to find their levels of influence on
A-FAR. The parcel area is used together with the squared
parcel area to check the non-linear relationship between the
A-FAR and the parcel area. Previous studies found that the
smaller the parcel size had positive impact on the FAR and
the A-FAR (Kim and Choi, 2019; Lee and Nam, 2014). The
number and the width of frontage road have been mainly
addressed in simulation studies, but rarely in empirical stud-
ies. So, they were used for this study.

The number and the width of frontage road variable was
reset based on the road condition(frontage) of land charac-
teristics survey data¥ The number of frontages were catego-
rized into 1) No roads, 2) One side, and 3) More one side. and
The Width of frontage were divided 1) No roads, 2) Lane, 3)
Street, 4) Road, 5) Boulevard.

For irregular shape index of parcel,‘o a formula utilizing
the parcel area and perimeter was used, as suggested by Lim
(2006) by modifying the optimum shape index of Yang and
Joo (1995), The closer the index is to 0, the squarer it is, and
the farther from 0, the greater the degree of irregular shape.
It cannot be an absolute criterion since the square form
index is a relative value, but it can still be used as a useful
basis for understanding the parcel form within the scope of
the space (Lee etal., 2009).

Since the land use characteristic variable and the location
characteristic variable are expected to directly or indirectly
affect the A-FAR, those were used as control variables. In the

land use characteristics variable, the total floor area by build-

ing use was set. There are many cases in which a lot has very
different kinds of uses. Assuming that the usage of the build-
ing in the lot would affect the realization of the FAR, the
total floor area for each land use (residential, commercial,
business, and etc.) was used as variables. Land Use Mix
(Lum) index” was used as a variable to examine the degree
of land use mix in the individual lots. To identify the influ-
ence of the zoning characteristics, zoning (residential, com-
mercial, other zones) was used as a variable as well.

The district unit plan, a kind of legal urban design in
Korea, could have various regulations for each lot such as
building use and size, and incentive scheme. It can signifi-
cantly influenced A-FAR, so it was controlled as a dummy
variable.

Location characteristics included accessibility to transit
infrastructure and real-estate sub-market. As for distances
to nearest subway station and bus stop were used. The linear
distance from the centroid of the individual parcels to the
nearest public transport using the “Near” command in Arc-
GIS was used as a variable. The housing sub-market in Seoul
showed different characteristics, so five regions were used as
variables. The regions of Seoul can be classified into the city
center (Jongno-gu, Jung-gu, Yongsan-gu), the southeast
region (Seocho-gu, Gangnam-gu, Songpa-gu, Gang-
dong-gu), the northeast region (Seongdong-gu, Dongdae-
mun-gu, Nowon-gu, Gangbuk-gu, Jungnang-gu, Gwang-
jin-gu, Dobong-gu, Seongbuk-gu), southwest region
(Gangst:o—gu, Yeongdeungpo-gu, Dongjak-gu, Guro-gu,
Geumcheon-gu, Gwanak—gu) and northwest region
(Mapo—gu, Eunpyeong-gu, Seodaﬁmun—gu). Among those,
6 gu (Seocho—gu, Gangnam-gu, Yeongdeungpo-gu, Jong-
no-gu, Jung-gu, Yongsan-gu) of three central business dis-
tricts (Hanyangdosung, Yeouido and Yeongdeungpo,
Gangnam) under 2030 Seoul Plan were selected as variables,
because these were areas where development demand is

higher than other areas.

IV. Analysis of factors affecting A-FAR
by housing type

1. Descriptive analysis

Descriptive analysis were examined to find the develop-

ment characteristics of each housing type(see Table 2). Of
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the total 162,567 parcels, multi-household houses accounted
for about 62% with 100,277 parcels, followed by multi-dwell-
ing houses (26.7%) and detached houses (8.3%). These three
type of housing occupied a significantly high ratio.

The average parcel area of apartment houses accounted
for the largest proportion with 2,423.4m’, followed by row
houses (514.1m?), city-typed houses (272.4m?), multi-dwell-
ing houses (230‘61':12), detached houses (183.2m?), and
multi-household houses (148.9m?). Apartment houses were
developed on a larger lot, or site, compared to other houses.
Detached houses were built on a larger parcel than

multi-household, and it is highly likely that the former will

Table 2. Descriptive analysis by house type

Achieved
. ; Parcel Floor area Number
Classification area (m?) ratio (%) ﬂo::;ﬁaorea of stories
Ave. 183.2 100.5 46.1 2.3
Detached Min 300 11.0 85 10
house
(13525) Max 304020 6845 1156 12.0
S.D. 3198 523 246 1.2
Ave. 1489 133.0 53.0 27
Multi- -
house Max  5,662.1 689.2 116.5 14.0
(100,277)
SD. 68.7 38.4 201 0.8
Ave. 230.6 186.3 84.8 4.3
Multi- =
dweling Min 300 211 9.1 1.0
house Max 4610.0 599.7 116.6 19.0
(43,644)
SD. 1154 41.4 233 1.0
Ave. 514.1 161.8 67.2 3.7
Row Min 300 30.1 12.0 1.0
house
(2516) Max 161918 3747 1164 19.0
SD. 582.9 46.2 225 1.0
Ave. 24234 287.8 849 9.8
(2072)  Max 948804 9295 1165 460
SD. 71448 135.8 22.4 53
Ave. 272.4 208.5 854 59
City-typed Min 481 52.3 274 3.0
house
(533) Max 15915 7694 1024 200
SD. 187.1 83.3 189 2.0
Ave. 208.7 147.3 61.7 62 1
Total Min 300 11.0 85 1.0
(162,667) Max 948804 9295 116.6 46.0
SD. 858.5 53.6 26.1 1.5
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be converted into the latter in the future. Otherwise, it is
presumed that some detached houses have existed in the
luxury housing market (]ang and Kang, 201 1).

The city-typed houses had the highest A-FAR (85.4), fol-
lowed by apartments (84.9), multi-dwelling houses (84.8),
row houses (67,2), multi-household houses (53.0), and
detached houses (46.1). The Multi-family houses type’s
A-FAR has more than 80, except row, showing a high
achievement rate, while that of the detached and
multi-household houses—which are classified as detached
houses type—were less than 60. This result came from the
differences in the legally regulated size for each housing
type, signifying decent reliability of data used in this study.
The average number of stories was the highest in apartment
(9.8 floors), followed by city-typed house (5.9 floors),
multi-dwelling house (4.3 floors), row house (3.7 floors),
multi-household house (2.7 floors), and detached house (2.3
floors). In the case of apartments, the standard deviation was
5floors, showing that the difference in the number of floors

was relatively large.

2. Regression analysis

1) All housing types

First, this study attempted to identify the factors influenc-
ing the A-FAR for all houses in Seoul. As the conditions of
individual lots affect the A-FAR, the focus was on the parcel
characteristics (Kahng, 1983, 1984; Lee and Kim, 2002).

The adjusted r-square of the model was 61.3%, and the VIF
(Variance Inflation Factor) of all variables was less than 10,
showing there was no critical multicollinearity issue (see
Table 3).

The A-FAR increased as the parcel area decreased. To
examine this, Kim and Choi (2019) divided the parcel areas
into four categories: large, medium-large, medium-small,
and small areas, but it had the limitation that the criteria was
not objective enough. This study looked into the non-linear
relation between the A-FAR and the parcel area by using the
square of parcel areas. The results showed that for the entire
houses in Seoul, the parcel areas and the A-FAR had a posi-
tive (+) quadratic relationship, as the A-FAR increased as
the parcel area decreased, and from a certain point, the
A-FAR increased too as the parcel area gets larger.

As for the width of frontage, the values of “no roads” and
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Table 3. Analyzing the influence factor of A-FAR of all resi-
dential type(multiple regression analysis)

éam;em variable: A-FAR) A B Lo

(Constant) 66.257 fiasc
Parcel area -003 103" 6530
a;? Parcel area (square) .000 .094%* 1238
% No Street 4287 054%* 1111
g 10295/ Road 5344 031" 1066
g (=0) Boulevard 3.077 .009%* 1,087
§' Number of frontage 2.630 0767* 1114
Parcel form -17.258 -062%* 1.020
Building age 11500 -540%* 1205
Detached house -017 -035%* 1265
Multthousehold 002 011 1873
4 s sieling 025 2627 2183
- % Row house .007 04g%=* 1117
a s Apartment 001 126" 8063
% & City-typed house 001 002 1028

g
2 Commercial .000 004** 2,053
2

e} Office -002  -010%* 1.215
% ETC. -001 -010"* 1816
LUM4 22,012 137+ 1239
Residential 15,524 0985 14
e o Pl | 55 098 95
gommercial 50460 -073%* 1512
Etc. (=0) gfj;”"t unit 3830 -0023%* 1015
City center -795 -008 1.573
C Southge, NorthE -5.361 -098%* 4,011
g (=0) North W. 2424 -030%% 2317
gr South W. 4121 -074** 3516
% fre.(0) 294MVE 039 oo 1.940
5 Etigifonnce of subway 169 003*  1.063
Distance of bus stop 20.746 055%* 1.049

n 162,567

r 0614

r*_adj 0.614

*n<0.1,%p<0.05,**p<0.01

“lane” were combined and set as a reference variable. The
model showed that the A-FAR increased as the width of the
road got larger. Kim and Choi (2019) on all building type,
empirically found that the road/street had a more positive
influence on the A-FAR than boulevard. But, In this study
targeting only residential buildings, the A-FAR increased as
the road width increased, showing similar results to some
previous studies (Kahng, 1983, 1984; Lee, et al, 2009).

The more the number of road and the closer the parcel
form to the square, the more positive impact was made on
the A-FAR. Kahng (1983, 1984) which conducting the math-
matical simulation argued that the less the number of road,
the higher the permissive FAR would get because of the sky
exposure plane control. However, in this empirical model, it
was found that the more the number of roads, the more
positive influence on the A-FAR. On the parcel form, this
model showed that the FAR was higher in square-shaped
parcels than indeterminate-formed parcels, as previous
studies showed (Lee et al, 2009; Ko, 2016; Kim and Choi,
2019).

It was confirmed that the more recently built buildings,
the higher the A-FAR. The effect of total floor area on
A-FAR differed depending on the type of housing. t the
A-FAR increased as the total floor area of detached houses
type (detached/multi-household houses) smaller and that
of multi-family housing type (multi-dwelling/row/apart-
ment/city-typed houses) larger.

Based on this, it can be assumed that different housing
types would have different influences on the A-FAR. The
A-FAR increases as the commercial total floor area is larger,
but the business and other use total floor area is smaller. The
A-FAR increased when the land use within the parcel is rel-
atively highly mixed as LUM is high. Interestingly the
A-FAR was found to be higher in residential areas than
other areas.

In the location characteristics, the results showed that the
A-FAR was significantly lower in northeast, northwest, and
southwest regions than southeast region. This means that
the housing development is more actively achieved in the
southeast region to meet housing demand for that region.
Because there may be differences in variables affecting the
A-FAR for different housing types, we tried to divide the
analyses results into detached houses type and multi-family

houses type.
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2) Detached houses type
(Detached/Multi-household houses)

Detached house type were categorized into detached
houses and multi-household houses (see Table 4). The par-
cel area of a detached house and the A-FAR have a positive
(+) non-linear relation to A-FAR. This is because the high-

end detached houses in large parcels has lower A-FAR. For
detached houses and mult-household houses, the A-FAR
increased as the parcel area became smaller. The A-FAR
rised in street/road compared no road/lane, while it rela-
tively decreased in boulevard. It can be know that the higher
A-FAR can be obtained when the detached house was built

Table 4. Analyzing the influence factor of A-FAR of all residential type(multiple regression analysis)

Narishls Dﬁt:;::d hoh::(l.}:;ld d“v::elll;‘ilr;g Row house Apartment Citg;m:ed
(dependent variable: A-FAR) e fse
B B B B B B
(Constant) 55.195%** 57.653%7*  71.566™*  70.131%*  88.250™*  4Q 5Q5***
Parcel area ~005%%* =072 -046% 0167 -.0071%* = 0357
Parcel area (square) .000*+* -.000*** .000*** .000** -.000* .000**
No roads -2.130** 2.485 -4.681 9.832*
Parcel lane  Street 2759%% 3086 2252°% 3981 -255 6.316++*
characteristics  (=0)  Roag 3266™% 42550 2638°%  4145%  2073% 12115
Boulevard -3.660™* -2.917%* -2.293* -2.314 Q. 771 13,574%*
Number of frontage 3.353%% 1.302%* 1.632%** 4.843%* 1.140 5.874**
Parcel form -1.774 -10.753%  20.156%*  -15.104%  -14.047%* -5.622
Building age - 89gx -1.47 47 -1.699%+* -1.980%** -1.359%** -1.174%
Residential .00g**+* 069** 020%* .00g*** .000** 002
Total Commercial 037+ .030%* .003 -018%* 0071+ 017+
zrrjeoar Office 001 - 0770 -025%* -002 .000 014+
tﬂgr‘;iferi s ETC. -037* -035%*  .014%* .03 0017  016*
LUM4 12.249%*  33.631%* 3.022%*  23.073* -11.048*** -8.606
Residential area 5.97g*** 11.204%*  31.786**  21.886™*  20.583***  33.158"*
B4 Commercial area 21.804%*  -26194*%*  -20.356*** -18.088**  -13.959*** 1.611
Etc. (=0) District unit plan -3.627%% 214227 06677  -0.853 -.800 -395
City center 3.63])%* 3.642%** -2.870%* -3.289** -3.236* -5.689
Southe. NorthE, 326 168 53627 1246 1.835 3625
=0 Northw. 4188 1280  -5188%* 1742 -802 4751
tﬁgf‘;g’;n stios South W. -1.200 -108 3328 496 518 4324
Etc.(=0) 6 guin civic center -512 1.368%*  -1.639%** 993 0.747 4521
Distance of subway station -1.135%* 2,939 .198 106 -1.647* 924
Distance of bus stop 7184 25862  18.487* 203637 11.419* 43.297%*
n 13,525 100,277 43,644 2,516 2,072 533
r? 0.430 0.562 0.527 0.506 0.481 0.475
r’_ad] 0.429 0.562 0.526 0.501 0.475 0.450

*<0.1,*p<0.05***p<0.01
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around a backside road than a main street. For all detached
house types, the A-FAR increased as the number of front-
ages road rose. Just for the multi-household houses, the
A-FAR increased when the parcel form was relatively closer
to a square. The frontage characteristics showed a similar
trend in all detached housing types, while the parcel form
and parcel area showed different characteristics.

As for the land use characteristics variables, the A-FAR
became higher when the building age is younger. As for the
building use within the parcel, the greater the residential
and commercial total floor area are, the higher the A-FAR.
It can be assumed that the A-FAR would be relatively higher
for a house having commercial use together. LUM showed a
positive (+) relationship to A-FAR, showing that the latter
increased when the degree of land use mix got higher. As for
the zoning, the A-FAR was higher in residential areas than
other zones. The A-FAR was higher in the case of non-dis-
trict unit plan because the plan usually have stronger L-FAR
regulation or other restriction to developments.

For the location characteristics, the A-FAR showed more
positive in city center and northwest regions than in the
southeast region both for detached and multi-household
houses, while there was no significant influence observed in
the northeast and southwest regions. For the multi-house-
hold housing, the A-FAR was found to be higher in the 6 gu
in CBDs. This is presumed to be because the multi-house-
hold housing development demand is higher in the dis-
tricts.

Regarding the detached houses, the closer the distance to
the subway station and the farther the distance to the bus
stop, the higher the A-FAR. For the multi-household
houses, the A-FAR was higher when the distance to the sub-
way station and bus stop was farther. These results are differ-
ent from the beliefs and hopes that the closer to transit, the
higher the density will be. A more in-depth study is needed

on this.

3) Multi-family houses type (Multi-dwellings, Row,
Apartment, City-typed houses)

The parcel areas of multi-family houses types have the
non-linear relationship to A-FAR (see Table 4). In case of
apartment, the A-FAR has the negative (=) quadratic rela-
tionship to the parcel area as A-FAR increased to a certain

level as the latter area did, but decreased after a size of lot.

Other multi-family houses including multi-dwellings, row,
and city-typed housing types shown the opposite results
from apartments. The have the positive (+) quadratic rela-
tionship to the parcel area. Although all apartments want to
achieve L-FAR, it is presumed that if the site is larger, it is
more subject to strong regulations.

In the case of multi-dwellings and row houses, A-FAR
increased when frontage width was adjacent to street/road
rather than lane or to lane rather than boulevard. This
means that the multi-dwellings and row houses are being
developed by achieving L-FAR in the inner block or the back
road of the boulevard. City-typed houses had an increased
A-FAR when facing no roads, street, road, and boulevard
rather than Lane. This means that it is positive for A-FAR
when the frontage conditions are relatively good. City-typed
houses has relatively low importance in accessibility by car,
so development of combine lots with no road parcel may
occur to secure business feasibility (You and Kim, 2015)
Therefore, it is presumed that the A-FAR was relatively high
in the no road.

For apartment houses, the A-FAR was higher in road and
boulevard, meaning that the A-FAR is relatively higher in
places with good accessibility. As such, it was found that the
differences in frontage width for various housing types can
affect the A-FAR. In multi-family houses type except apart-
ment, the greater the number of frontages, and more posi-
tive influence made on the A-FAR.

In addition, the closer the parcel form to a square, the
more positive influence made on the A-FAR in all
multi-family housing, except for the city-typed houses.

For the land use characteristics, the younger the building
age, the more positive effect on the A-FAR in all multi-fam-
ily houses type. The effect of land use within a pacel on
A-FAR was different for all housing types. Multi-dwelling
houses and row houses had a positive effect on A-FAR when
the residential use increased and the other uses decreased.
This means that the A-FAR increases when other uses on
the parcel are not mixed in the both housing types. For
apartment houses, it looked the A-FAR was higher when
the commercial, and other total floor area increased.

However, the LUM in a parcel showed a negative (-) value
in apartment, showing that the smaller the number of
usages of a building in a lot, the more positive impact made
on the A-FAR. City-typed houses showed that LUM is not
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effective, but the commercial, business, and other total floor
area could contribute the A-FAR.

As for the zoning, multi-dwelling houses, row houses, and
apartments showed higher A-FAR in the residential area
than in other areas. Clty-typed houses presented a different
result as the commercial area showed a relatively higher
A-FAR than the residnetial area.

The A-FAR in the multi-dwelling houses was relatively
higher when they are designated by the district unit plan,
but the others have higher A-FAR when there are no regu-
lation by the plan.

On location characteristics, most of the multi-family
houses type showed a higher A-FAR when in the southeast
region, unlike the cases of detached houses type. In the
southeast region, the average A-FAR of the multi-family
houses type was about 70 to 90, which was the highest com-
pared to other regions. Because of housing demand, the
development of the multi-family houses is relatively active
in the southeast area compared to other regions. In the case
of multi-dwelling housing, the A-FAR was relatively higher
in the southeast region than in other areas. For row houses
and apartments, the A-FAR was higher in the southeast
region than in the city center, and other regions showed no
significant results. There was no significant result observed
for the city-typed housing, showing that there was no dif-
ference between regions. Only in multi-dwelling houses, the
A-FAR was higher in the areas other than the top 6 gus,
showing that the development of multi-family houses is
relatively active in areas other than the city center. In terms
of accessibility to public transport, the farther the distance
to the bus stop, the higher the A-FAR. As for the distance to
subway stations, the A-FAR increased as the distance got
closer only in apartment, suggesting that the accessibility to
subway station is relatively important factor in apartment

houses.

V. Conclusion

This study aims to identify the factors influencing the
A-FAR, focusing on the parcel characteristics by housing
type such as detached, multi-household, multi-dwelling,
row, and city-typed houses as well as apartment. It found
that there are differences in parcel characteristics that affect

the A-FAR by house type as following.

16 "2EHE, M563 M4S (2021)

First, the level of A-FAR differed depending on the housing
type. The overall A-FAR of houses was about 70.9, and there
was a difference between individual housing types. The
A-FAR was the highest in the city-typed (85.4), followed by
apartments (84.9), multi-dwelling houses (84.8), row houses
(67.2), multi-household houses (53.0), and detached houses
(46.1).

Secondly, the A-FAR in the multi-household and apart-
ment houses increased as the parcel area decreased. On the
other hand, detached, multi-dwelling, row, and city-typed
houses showed that the A-FAR was in a positive (+) qua-
dratic relationship with the parcel areas. For these housing
types, the parcel areas over certain ones had a positive influ-
ence on the A-FAR.

Thirdly, on the effect of the width of frontage road, the
A-FAR was found to be higher in detached, multi-house-
hold, multi-dwelling, and row houses in street/road than in
(no road) [lane. For the apartment and city-typed houses,
the street/road showed a more positive influence on the
A-FAR than the lanes, suggesting that the A-FAR is higher
in places facing wider road (instead of the backside roads)
with good accessibility. In all houses except for apartments,
the larger the number of frontage roads, the more positive
impact on the A-FAR, suggesting that apartments are less
affected by the number of roads.

This study is meaningful because it identified for the entire
city of Seoul that there are differences in parcel characteris-
tics for various housing types in realizing the FAR. Based on
these findings, it will be possible to determine which type of
housing is appropriate to develop for the applicable parcel
characteristics. By efficiently utilizing individual lots and
predicting and presenting the direction required in urban
planning and design stage. It will be possible to contribute to
narrowing the gap of perspectives from urban planning and
the real estate market.

Nevertheless there are several limitations in this study.
Because the study conducted only on housing types, other
building uses were not considered. Also, the FAR is con-
trolled separately for residential complexes in commercial
areas, but it was not considered due to limited data. The
impact of changes in laws and systems such as sky-exposure
plane control and district unit planning guidelines was not
sufficiently considered as well. In particular, in the case of

district unit planning, the influence of incentives per
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detailed guidelines for each area was not reflected. There-
fore, it will be necessary to conduct a follow-up study that

considers legal, institutional, and policy factors as well.

Note 1. A-FAR refers to the ratio of achieved floor area to legal floor area
(Kim and Chai, 2019).

RealizedFAR

A-FAR=—"""—"—"——— =100
L-FAR (O-FAR) -

Note 2. FAR criteria by zone under Seoul Metropolitan Government

Gwangdae
segak

Land in which one side is
in contact with a
Gwangdaero and
another one side or more
are in contact with
Sero(ga) in which
automobiles can pass
through

One side

Boulevard
(over 25m

Jungnohan
myeon

Land in which one side is
in contact with a road
with a width of 12m or
wider and narrower than
25m

One side

Jungnogakji

Land in which one side is
in contact with a Jungno
and another one side or
more are in contact with
Jungno, Soro, and
Sero(ga) in which
automobiles can pass
through

More one
side

Road
(12-25m)

Sorohanm
yeon

Land in which one side is
in contact with a road
with a width of 8m or
wider and narrower than
12m

One side

Sorogakji

Land in which one side is
in contact with a Soro
and another one side or
more are in contact with
Sero(ga) in which
automobiles can pass
through

More one
side

Street
(8m-12m)

Sero(ga)

Land in which one side is
in contact with a road
with a width of narrower
than 8m in which
automobiles can pass
through

One side

Segak(ga)

Land in which two sides
or more are in contact
with a Sero in which
automobiles can pass
through

More one
side

Ordinance
; Article 56,
Article 28, Paragraph 1,
Paragraph 1, Seoul
Seoul .
Zoning Metropolitan gm?ﬂ;?
Goyernmem Ordinance on
Ordinance on Urban planning
Building, 1993 2000
Class 1 exclusive 100%
- 100%
- Class 2 exclusive 120%
1]
% Class 1 general 200% 150%
% Class 2 general 300% 200%
" Class 3 general 400% 250%
Semi 600% 400%
o Central 1,200% 1,000%
o
g General 1,000% 800%
3 Neighborhood 800% 600%
= Circulating 1.200% 600%
5 Exclusive - 200%
O
& General - 200%
S Semi 400% 400%
Preservative 50% 50%
El0) )
& @ Agricultural land 150% 50%
o 3
® 7 Natural green 60% 50%

Note 3. Classification of road condition (frontage) in land characteristics
survey data

Number of | Width of

CReHiEsn frontage | frontage

Sero(bul)

Land that does not allow
passage by automobiles,
but is in contact with a
Sero on which two-
wheeled vehicles are
allowed to pass through
on one side

Land in which one side
Gwangdae s in contact with a road
hanmyeon  with a width of 25m or
wider

One side

Land in which one side is
in contact with a
Gwangdaero and

Gwangdae  another one side or more| More one

sogak are in contact with a side
Soro with a width of 8m
or wider and narrower
than 12m

Boulevard
(over 25m)

Segak(bul)

Land that does not allow
passage by automobiles,
but is in contact with a
Sero on which two-
wheeled vehicles are
allowed to pass through
on two sides or more

Landlocked
land

Land that is in contact
with a road on which
two-wheeled vehicles
cannot pass and land
that does not come in
contact with a road

No roads

Lane
(under 8m)

No roads
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Note 4. The irregular shape index were used by Im (2006) by modifying

the optimum shape index of Yang and Joo(1995). The closer the
index is to 0, the squarer the parcel is. This value is relative, and
cannot become an absolute one.

"

Do
1er

] x | Parcel area/16

irregular shape index =|1-| ———
Parcel area

Note 5. Land Use Mix (LUM) is an entropy index and has a value ranging

from 0 to 1. The closer it is to 1, the better the mixture of land
uses is (Cervero and Kockelman, 1997).

3 PIn(P)
_L UM —aml
In(n)

P,: Ratio of area by use (u), n= Number of use

References

. Cervero, R. and Kockelman, K., 1997. “Travel Demand
and the 3Ds: Density, Diversity, and Design”, Transportation
Research D, 2(3): 199-219

. Cheong, H.Y,, Lee, H]., Kim, H.R., and Lee, M.H., 2013. “A
Study on the Characteristic of Realization Ratio of Floor
Area Based on Zoning —Focused on 5 Seoul Urban Zones of
2030 Urban Master Plan(Possible Agenda)-", Journal of Korea
Planning Association, 48(5): 233-249.

A QG - ol35- A o] BE, 2013, “BEAHE s 87
£ Ad EXo] T3 AT 2030 A2A] A7 2 A G (e u}
E 5 BEAEE TR, FEAE,, 48(5): 2332499.

Choi, B.M. and Kahng, B.K,, 1990. “Estimation and Control

of the Development Capacity in the Urban Block”, Journal af

Korea Planing Association, 25(1): 67-91.
g5 77], 1990, ‘7 NEEke] oSt 24 It
T, T EAE,, 25(1): 6791,

. Choi, C.G., 1997. “An Analysis of the Controlling Mecha-
nism of Urban Spaces by Simulating Permissible Bulk”, Ph.D.
Dissertation, Hanyang University.

A4, 1997, “EE-A AlEold 2EE E85H EXA 09
28z AT, ebata BALH SR,

. Hong, SJ. and Ahn, KH,, 2012. “FAR Changes in Securing
Distance between Buildings & Open Spaces of Multi-Family
Housings”, Journal of The Architectural Institute of Korea
Planning & Design, 28(8): 161-168.

AZ- I, 2012, "t - 7t FE Q) o)A H oE
Auf|o] A B of oh-E A Halo]] Tt A, TEHSE
=EH-AEA, 28): 161-168,

. Jang, ]I and Ahn, KH., 2008. “A Study on the Lot Arrange-
ment of Multi-Family Housing by a Lot Design Model”, Journal
of the Urban Design Institute of Korea Urban Design, 9(3): 41-54.
AL -, 2008, “GYAAY 2L 23 chAf S &
A x| of] Bt A", TEAJEA, 903): 41-54.

. Jang, M.]. and Kang, C.D., 2011. “The Spatial Patterns of Sin-
gle Family Housing in Seoul 1970~2009”, Seoul Studies, 12(2):
19-40.

18 "=EA, H56H M4S (2021)

11.

12.

13,

13.

Az 71, 2011, “MEA] T FT R H(1970~2009),
FAEEAT, 12(2): 1940

. Kahng, B.K,, 1983. “The Attainable Floor Area Ratio under

Sky Exposure Plane Control”, Journal of Korea Planning Associ-
ation, 18(1): 3-10.

71871, 1983. “AMdAIRESlelA B4 bRt 82H] 8280
Wt A1) ", FEAZ,, 18(D): 3-10.

. Kahng, B.K., 1984. “The Attainable Floor Area Ratio under

Sky Exposure Plane Control”, Journal of Korea Planming Associ-
ation, 19(2): 45-38.

7497], 1984, “§AHEo] B A(D) -AKIATHE v 84
ujo] AubAl =" TEA 8], 19(2): 45-58.

. Kahng, B.K. and Choi, B.M., 1988. “The Study on the At-

tainable Floor Area Ratio(F.A.R) under Sky Exposure Plane
Control”, Journal of Korea Planners Association, 23(2): 21-40.
7] 282, 1988, =22t AHUABAANA AR
BAlol e wrlvix| o] 848, TSEAY,, 2302): 2140,

Kim, H.B., 1998a. “An Actual Analysis on the Floor Area Re-
alization Ratio of Buildings in Commercial District”, Journal
of Korea Planning Association, 33(4): 89-104.

HEK, 19982, “FHAY 75=9] §4E A =] U3 A
A THEAIE,, 33(4): 89-104.

Kim, H.B., 1998b. “An Analysis of Influence by Development
Subject in Floor Area Realization Ratio of Office Buildings”,
Journal of The Architectural Institute of Korea Planning & Design,
14(8): 107-115.

AB R, 1998b, TNLFAH7F eu 2 GAAHY]o| n]2)= FF
A7, Mg E3s] =ER-AIZAL, 1406): 107-115.

Kim, H.B. and Kim, H.W., 2007. “Study on the Transformation
Characteristics of Building-type and Single Detached Hous-
ing Areain Urban”, Journal of The Architectural Institute of Korea
Planning & Design, 23(10): 21-28.

HEZH - 5, 2007, A TEEA] Bl AP A)Y MBS
off et A+, Mgk Seke] = -AIE A, 23(10): 2128,

. Kim, S.H. and Choi, C.G., 2019. “Urban Tissue, Zoning and

Achieved Floor Area Ratio (A-FAR) —Focused on Developed
Floor Area Ratio (D-FAR) Compared to the Legal Floor Area
Ratio (L-FAR) in Residential Area and Commercial Area in
Seoul=", Journal of Korea Planming Association, 54(2): 33-45.
A8 - A3, 2019, “SHABY(AFAR)Y TS v]A= &
=A o A4l tiE 24 -Al2A FAA G | AAAS
oA HB-EHE(-FAR) di¥] A43E SHEDFAR)IE THL
2", ISEAY,, 540): 3345,

Koh, SB. and Ahn, K.H., 2010. “A Study on the Transitional
Characteristics of the Ratio of Housing Type in Korea”,
Journal of The Architectural Institute of Korea Planning & Design,
26(8): 45-54.

A -2, 2010, Pyl FEHAR vl Hal 549
et A+, rofebASEE] = -AIE AL, 26(8): 4554,

. Koh, S.B. and Ahn, K.H., 2012. “Investigating the Devel-

opment and Location Characteristics of the Apartment
Complex under 100 Households in the Residential Block in
Seoul”, Journal of The Architectural Institute of Korea Planning &
Design, 28(7): 79-89.



Analysis of Parcel Characteristics That Influence Realized Floor Area Ratio by Housing Type

17.

18.

19.

20.

215

22,

23.

24.

TAE - oEAE, 2012, “MEA] EA] ZREEE) W 1040 o]TE 4
FopatEgkA|o] AME 9 QA] A A7, iskaEes] =7
Z-AEA,, 28(7): 79-89.

Ko, Y.S,, 2016. “A Comparative Analysis of Floor Area Ratio
according to the Standardization of Small-size Irregular Par-
cels”, Master’s Degree Dissertation, Seoul National University
of Science and Technology.

TG4 2016, “AE FAY WA o) Y| GE AZEHE
|3 24 G, Aedel7|atieta FEdiste HArstelE.

Kweon, I. and Kahng, B.K,, 1995. “The Development Se-
quence of a Newly Developed Urban Area, in the Case of
Kangnam, in Seoul”, Journal of Korea Planning Association,
30(4): 93-109.

AY- 7171, 1995. “AA7HA] ERo]gste] wraieAfof Bt
AFH A1) -A&A A A7 E ez -, THEA
24, 30(4): 93-109.

Kweon, I. and Kahng, B.K,, 1996. “The Conditional Factors
of a Parcel Affect the Parcel Development Timing in a Newly
Developed Urban Area. in the Case of Kangnam, Seoul”,
Journal of Korea Planning Association, 31(2): 47-59.

Y7971, 1996, “AIAZHA] EX]ol-gH3te] HhAlG=Afof Bt
AFA A1) -8R =22 5313 2-g3tol4] B2|9] 7dA]
71 242 FHeR-, IREAR), 310): 47-59.

Lee, C.K. and Lee, ].H., 2002. “Analysis of Apartment site
Development Characteristics in Metropolitan Areas: Con-
cerning Location and Development Characteristics”, Journal
of Korea Planning Association, 37(5): 113-126.

ol7]- 012, 2002, “YUAH OlTHERHA] AWEA BA, 2
EAE,, 37(5): 113126,

Lee, H.C. and Kim, K.H,, 2002. “A Study on the Characteris-
tics of Development Density Pattern in Residential Zone for
the Purpose of Classified Zoning Control in Seoul”, Journal of
Korea Planning Association, 37(5): 161-176.

o314 21713, 2002. “A&A] Y¥EEAR Y AlE-E Yot FAX

UefE B4 d7Q) A9 250 REafda B4R

S5, TREAY,, 3705): 161-176.

Lee, H.S. and Yang, S.W., 2012. “The Development Pattern of
Urban Multi-Family Housing in Seoul”, Journal of The Archi-
tectural Institute of Korea Planning & Design, 28(11): 291-301.
o|f% gt 2012, “MEY =AY ABFH ARl B
g A7, TR SskE] =R A1 AL, 28(11): 291301

Lee, LS., Lim, S.J., and Kim, C.S., 2009. “Analysis of the Effect
of Parcel Shape on the Development Density-A Case Study
of Chun-ho-Am-sa District”, Journal of the Urban Design Insti-
tute of Korea Urban Design, 10(4): 151-162.

ol W= AFA, 2009. “LAF o] AHEUE=f w|X=
FE 2A-AEA HET AL GAF AFEAE TS i
o2" TEAAEA, 104): 151-162.

Lee, J.E,, Lee, S.H., and Lee, M.H., 2010. “Analyzing the Re-

alized Characteristics of Development Density in Seoul”,
Journal of Korea Planning Association, 45(5): 53-63.

O] A& 0|43 o]HE, 2010, “A2A] AUE HEEA | T
S, TEAE],, 45(5): 53-63.

25.

26.

P8

28.

29.

3.

32.

33.

3.

Lee, J.H. and Nam, |, 2020. “A Study on the Factors Affecting
the Development of Housing Types in Low-Rise Residential
Areain Seoul”, Journal of Korea Plarming Association, 55(1): 35-53.
oA g, 2020. “AeA] AZFAX Y FE[-FE 7] 7]
Al FFa Qo] I A7, HEAY,, 55(1): 3553,

Lee, Y.S. and Nam, J., 2014. “A Study on the Influence Factors
of Development Density of Commercial District in Seoul”,
Journal of Korea Planning Association, 49(8): 63-77.

olaAt A, 2014. "AEA] ARG o] AT =S nj A= G
A0 A7, 'FEAY,, 96): 63-77.

Lim, S.].,2006. “Analysis of the Factors of Development Den-
sity According to the Morphological Characteristics of Land
Parcels”, Master Dissertation, University of Seoul.

A, 2006, "R FehH 4o e AU Ggasle)
B -A&A AT AT SMIATHIANATE F4o
27, A AYBL AAJBLelE,

Seong, E.Y. and Lee, H.Y,, 2016. “The Spatial-Temporal Pat-
terns and the Classification of Single Family Housing Clus-
ters in Seoul”, Seoul Studies, 17(4): 33-57.
AL - 01814, 2016, “MEA BEFH WHA AL AlF7 HE
TR, TAEEADT, 17(4): 3357,

Sohn, S.K. and Shin, ].H., 2003. “A Study on the Spatial Struc-
ture of Residential Block in Seoul”, Journal of The Architectural
Institute of Korea Planning & Design, 19(4): 83-90.

SAlE 41718, 2003, Mg FARNGY FAERY 3R
W AT, "R AEED] =EH-AYA,, 19(4): 83-90.

. Sung, DJ. and Lee, KK, 2015. “A Study on the Location and

Development Characteristics of the Urban-type Housing in
Busan”, Journal of the Regional association of architectural Institute
Of Korea, 17(4): 53-62.

BEA - o g, 2015, “FAMA] =AY AETE ] )JA] 9 A
EAof T3t A7, TS SEE H=EA, 17(4): 5362,
Yang, S.W. and Ju, ]. W, 1995. “A Study on the Physical Charac-
teristics of Plots of C.B.D. of Seoul in the Late Choseon
Dynasty”, Journal of Korea Planning Association, 30(4): 75-92.
Foo-FEY, 1095, “EA7] ALEAY BH)0| Y4 54
of FeF AF-1912d SAH AHF AHYUEE S 0=, =
EAE,, 30(4): 7592.

Yoon, HR. and Nam, ], 2013. “A Study on the Change of the
Factors Affecting a Development Density in Seoul ~Focused
on the Before and After Comparison of the Sub-Classifica-
tion of General Residential Zones (2002-2011)”, Journal of
Korea Planning Association, 48(3): 165-180.

8" 932, 2013, “A2A] iR FFE vjA= 849
3l Wt A UREAA] FAESE A, F2002-2011) ¥la
E54er”, "FEAY,, 48(0): 165-180.

You, Y.S. and Kim, S.H,, 2015. “The Development of Urban
Residential Housing and Its Implications for Urban Design in
Low-rise Residential Areas”, Journal of the Urban Design Insti-
tute of Korea Urban Design, 16(5)‘. 59-76.

9% PAE, 2015, “AF FAA W] =AY Buze] 4
ST} EAVAA A AART, TE=AIEAL, 16(5): 59-76.

Yun, B.H. and Nam, J., 2013. “A Study on the Factors Af-

Journal of Korea Planning Association Vol 56, No.4 (2021) 19



Kim, Soo Hyun- Choi, Chang Gyu

fecting Realization Rate of Development Density in Seoul”,

Journal of Korea Planning Association, 48(5): 177-196.

SHE- I, 2013, “A2A] AP E AEEe] S vjA=
[9lo) gt A", TTEAE ), 48(5): 177-196.

20 ==, Msed ®M4E (2027)

Date Received
Reviewed(1™)
Date Revised
Reviewed(z“‘i)
Date Accepted
Final Received

2020-08-22
2020-11-25
2021-02-01
2021-02-16
2021-02-16
2021-04-05



	Analysis of Parcel Characteristics That Influence Realized Floor Area Ratio by Housing Type
	Abstract
	Ⅰ. Introduction
	Ⅱ. Literature review
	Ⅲ. Methodology and variables
	Ⅳ. Analysis of factors affecting A-FAR by housing type
	Ⅴ. Conclusion
	References


