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A Study on Determinants for Apartment Remodeling in Seoul Metropolitan Area

Cho, Yongkyung', Lee, Jaewon®, Lee, Sangyoub®
'Research Institute of Real Estate and Urban Studies
“Department of Real Estate Studies, Konkuk University

Abstract : If aging apartments are left unimproved through remodeling, the city will be eventually slum. As the
government recognizes remodeling as an alternative to reconstruction, the law has been revised mainly to increase the
housing area, increase the number of house and allow the vertical extension for making remodeling costs, However,
the remodeling is still not activated yet in the market, Therefore, this study analyzes the decision factors of apartment
remodeling in Seoul metropolitan area based on Heckman two—stage analysis considering sampling error, Research
findings indicate that the decision for remodeling is determined by the characteristics of the household, housing, and
time—lapse variables, And also the number of household members, net assets, housing satisfaction, the 11-20, 21-30,
and more than 30 years of building are identified as the significant variables as a result of remodeling choice probability
analysis, It is noteworthy that the significant variables from then remodeling cost analysis are net assets, area, more
than 30 years of building, and unit housing price, It is also notable that the policy, which extend the housing area to
cover remodeling cost, are not actually effective to activate the remodeling, and the age in the case of elderly people in
Seoul and Gyeonggi—do who are expected to have high net assets and income is not significant variables, This study is
expected to provide more objective and reliable implication to the policy makers, the home owner and the investors on
the decision making process related to the remodeling project.
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Table 1. Range and contents of Remodeling

Stage Level Definition Note
Stage Change of faucet and window frames Partial
Interior level .
1 Change of closing material repars

Change of closing material in the whole
Interior, complex

Stage Exterior Improvement of the complex environment Overall
2 and Facility - - remoeling
Construction Change of facilities and piping

Improvements in parts except structures
Changes and Extensions of structure or exterior| Major
forms repairs

Simple Irjcrease to within 30% of

; dedicated area (Less than 85m*
Structural extention

dedicated area is 40%)
Increasing the| An increase in the number of

Stage | Change and
3 |Augmentation

number of | households within 15% of the | Extention
Level
households area to be expanded
, Under 3 stories in increasing
Vemogl the number of households
extention

(in range of presidential order)
% Bae & Shin (2000), Korea Remodeling Association (2016), Building law (2019)

2.2 Moy B

OAPAA T AT A= v T4
Mendelsohn (1977)& #x
2 e afRte] 24 E]EE‘ 42 SHAY oFFAE SHA]

N
N 1
i)
H
n,
ol

SHETh 9] 71E, H. g, A 52
41 - WA Y Sk tiedle 313“%19]
oo & Atol = E] %‘%% ol VH‘j* /H E? E]‘t‘ﬂﬂ 1 A
(renovation) T 74



A= gAHEA QQlS BAskTh 1 Ayt S S
e} gl Qx| B/t ofuet 7o) EAJo] = iR
o= FH8e] FIES v|R= AR UERTh tEol A5
o] &2 77t o W2 H[§-S SolaL o AA A JES
£ sl9lt} gEo] dxo] W AFA = thiiE A8 A
HRE 59t tEo] 1gAEL thE Ay el v A
2 A9 t} R B B Ak AR YERT
Boehm and Inlanfeldt (1986)2] ¢ tol|Al= 7Hi 4> v]-8
T ol 2719 Ak A sl ot B4 Aut mgd
o] Argegfo] w2 7 o= UEPydth Montgomery (1992)2]
Aol A= AR ol A 217 TRle] Hof| el HE-2 Fai
AR A2 E ¥geE 2381k Plaut and Plaut (2010)
o] gjmega} Aol JarAA ol et AtolA= Bl
S sHAY A0l s ke ATALS] -2 AEIA A
Eiut QISA Aol RS wh=rtal Balt), o]ggt 9
o] AYPATEQ| FH i T2 dEFEolal 21 g
RdSS She 5 olFET}F HA| FE9] 60~T0%E AR5}
I, AR FEg fudyshe Bt Adies d e
gt gkt FEA A= Zfol7t 9IS Ao B 4= 9t

oo & A= udy 23 AYE 53 394 fud

of| Al xpAo] Qi tlEo] FAols SHANE FE
Sofof w2 By Melyl Aol Aelof Qlof ul+t
FEAF] et BE AYATATT} St FEAR =
TYsHA A8 5 oA 7| wiEol| gh=re] AL E 7]
T2 I gk g g 2 otof| ¢jo)7t glt?

=] 9 grddof wet AeYd= I 38 Hof
oA BlmEs] FHolu A% AlE Wk 5ol wet Aet
ANAZe] v A7 5 o]FaL Qlrk Lee and Kim
(2016)9] ¥5=8 B|mdsy Q05 B9 YU A
% A4 Pong and Chang (2008)] %71% ¥&4 g
wds] Jegdut 34| 5 AR ek S $fst At 9l
ot B Ao yg E HYE uyste] ofmtE glmdl
o YapEA e Wt A FHORE AYATE A5k
A} gHe}, Cho et al. (201)9] Atoll= ol5u|E, <lE2]
o] ZWAWFuRIA), 28 S, AR s, Al
2 g 5o T8 £7F £ 2o & YERT) Yim and
Choi (2016)2 A-&A] TETEE tiifo = 28] 7)sk SlE)
of Jge m|x= 291 BA3 Ay} 7lE9] dFo] &
SE T TRkl Aol £ A% § ATt
oji Aw Qe ol Ak At oAy Habdas
7F & EfjEH FolErhal Bty ey thEFES
o2 stk Axt 8] Aako] glmdlgo] opd di4:
Al olste] Aqtm AfRFo R Bkt HojA & At 2|

H

TA9] 2A T A AAS Qe 8 B8-S AlKES
2 A3} Shoup (1970)2] A+ ©)2 Arnott and Lewis
(1979)2] A9 71xE FHislsl] 913k O] 24 A
AR RS AAsE] ftt At 52 sl FEe
B8 A @A Ashs EAGAIS) o] 2o A7E o]
ek, ot AFAE o] 2ef wEH FAAHAEH)=
dutA o 7 = ZHol|A 7ILEA D), 35 SHNA FH
EA4O)0l Qe 29t tlEo] AR S5l uet =
24 QA7) e T Eo] FAAH|A o] A &HH O sl
S| Hr}, FAAHA o] YA Al7ukc YA HIE)
B AR FuFe o] SAXMYIAH )= A1) 2t

H=H(D,Sit) , H =Hye " 9]

2R ERe FAMHA o] AshE FaFE ] 7
M| pES T AP e 2H FEHE Y
oF T10f w2 AR K)ol vleste] FAAH| AL
S5 =B)0] AAH, ofof 2EHFo] o]RojA] F7|
AulL o] thA] 4 FEO FAMBIA ()= 4(Q2)
A T i L e R A
O A= FAA ML 315 o] Bl & 4 it

H =Hye "+ B,(k)e™ 2)

= ZANNA B2 22O Y H0] A7)
7IAE HlaLsto] B ) ColH, 8 2rdlg]n} 22 AR

212 3 Zolck, el B (ColRl FA0)BOINS 87
L, FE NS SR oAl WR|sto] EAg o] dotsh
A Aot} Mot o] =5 o] waf A=A}

FAE olEsHA, ookt i o2 FAE 7\ dsHAY
ORFALE SHA] o= All7EAI ] Thet e SjabA o] 7hEst
1 H3kt} (Potepan, 1989; Montgomery, 1992), 124 &
AT A& 7|0 ofnhE AZA) FA0 5L A
oA HRETE sk A9 YaraA o YIS PR

"

T FE R AlRte] Aol whepa] S8 o] At 7hAse Bl o]
oF dAAE o] Ueh= 7 ol s dd wlo] 9l

O] - FemE ol gk AR vl =i Holu, fjRE
o] UK A Zo ANt Heflo] WASE o' ARA et (e -
Aefs - A3, 2015).

3)

N

t2AMRR 5t =27 R20H K6s 20109 112 H9

rob



£8% - OFfY - Ol4g

ale] Folo]al 2ja el vl-g- Aol wlx|= aklo] £
A, T12|aL A ko] Zpo7} Ql=A] Yrsl= Aol H2o]

UNA|, al
Ut} ool AFSaL Q)= oftEA F=AHOE(0]ADS Al
AL Qe ASE Al9staL, FA0lsS Akl A
B A} gjmdls] =) vl
2% arEA e S vlA= 891 Y]t sl
g FulE-E A5k 2w
A s A8 Fart Qi
Heckman (1976} = -ol|A e} o] 194 2jm eyl
o1 SOl Plm RS sivk Seek ] ool
AEE 20 2Rl Fofulgo] RAREY] wie] HAYst
= FEAEH O (sample selection bias)E A18]5ho] A}
= AQtstt, o= 3|4 e] QAfgtol tigh E2bd
3t Baske2 AW el(inverse Mill's ratio) & ©]835}0]
WA = Wgolnt, o] W2 ALA Adof ol At
0] o x]7 Qs AEollA] E-8-5aL Qo Kim & Lee,
2019). Heckman 24| &3] oJsff ey off 4l ¢
el vl 8(FN)e AAsR= 2d A B Q] 42412 o}
2ol Yebd 4= 9t A1(3)2 gl gl o fE Aesh= A
el Al (selection equation)©] 1l 2)(4)+= 2 Rdly FHS
ZAAeH= B HE Al (main equation)©] T},
Y; =X,;5 + U, 3
Y‘ji = X0, T Uy, (4)

ojuf, yvi= 7t i 7h BlmEly oRE AAs
(latent variable), Y= 7Ht ¢ 7} B2Ask= 2l dlg] H|§
(BN oujgitt, X= AR, Ui 2ARdolokd, |
=1--:N, j=12). A@)oA 2EAY ARE Aeish= Y|
£ vehd 2)(65)e} At

AT 7k HRE olRE AL i olgusE
A, ¥ Y0019 ¥i=1o]aL ¥, <0 o|H v=0 9] Fhe ZH=
o 2 dwage gesigon 19 e 2n 184 ¢
O/ 09 k& zh=th, WH, Y= 7R i 7t AE skt
L elmEy ujgoR Uukael eldmigolng ofgHA
o] ohdl T Mg e BaTit ojn 19t v
7 AL SlebR 2 g Alel i AE 2] ample
selection bias)7} A5 ®t}, = v} v, 7} =& o]
orowl mupAslo] Balo] H8rle FFRES 71 A
2HE 53 5419 3 (random sample)o] ofEk= &

ra

60 st=zumalsE =25 20 A3 20104 11g

O
=

AE 2 "t o] A9 A(3)& AXA] ¢l AT F
3 25 = U254 (consistent estimator) S U
4= GA e, ool A(3)} A(4)8] LAk} Usioll thsf o
2F FZFAFEE (bivariate standard normal distribution)
£ 7Hgsto] ol digh H S =& HKim &
Lee, 2019). Bl&Eo] X= A|Q)oAet o] gl gt
i Yrdge Fapdart eeldas Wol|= A4
H|A 228 FA717] Q18 9 vl8-& Bk Aol
o &efl, FAARIA 2S5k 7THEEAD) 9
EA4S) 813t Hapda=7} aref=|ofof gl

32 Xl2 U Ha My
32.1 AZEAMHS
@A} o) 2wy oA AR et &
S50l elmely) off ul elmele vg-e Agsks a9l
oz ZWFEAD) 9 FEEA(S), AAs)7} gtk o
Hol Hudy offt W elmuy u g 2ok chort
WSS 2 G AFE) 9o LS FesA,

3 A5, AP 5T 2 AAA B4 @ 7S 5
2 71 A4 B0 9tk WikHoR Aol 5248 F
Sere o) 1 Bl £ 4= 9l 7I7bo] ol
S0l el 75 ol t AT} Aashe AoR F
A5t 9t Montgomery, 1992; Baker & Kaul, 2002;
Plaut & Plaut, 2010; Yim & Choi, 2016), E3t 7} &
So] £84E AL ulgzo] Fob T 2l
3} e el FYEe v 2RI ek
(Boehm & Ihlanfeldt, 1986; Montgomery, 1992; Baum
& Hassan, 1999; Baker & Kaul, 2002). L o= 57|
£83} PG Ao 7170} Feisa B49l 719
AR 52 135kl YJtHKim & Chung, 2010; Sung &
Jeong, 2018).

emale ojbade] Rk nAE FEEHoRE X
go] wix], 7 5ol 9t} £ ATelAs F8 PEE o
BISH B WS AAslith 1 HielE b 5
KHow e o] Tt AZFA Y] WEEL Ielo] T
AgAre] HUPAQ) BEE o] elmds olibade] o

20 4 3
L

UFARE T S ik, v ATia o e Alo] g

FEl g FA3 Aol BEE £ A9 e
9 9 Blmay oAyl Gge v 4 gl

emala £l ulg-2 Aoks 2.0l S glojd Lyt



Table 2. Variable description

Category Variable description Unit
. Remodeling Remodeling status Remodeling = 1
Dependent Variable - - -
Remodeling Cost Housing Remodeling Costs 10,000won
Age Age of household owners Age
Feature of The number of people in the The number of people in the household people
- hold (D) household
ouseho
u Income Average Monthly Income 10,000won
Net aseets Net Assets = Total Assets — Total debt 10,000won
Area Dedicated Area m*
Housing satisfaction Overall satisfaction of housin 1=very dissatisfied, 2=allittle dissatisfied,
Independent | Feature of g g 3=a little satisfied, 4=very satisfied
Variable Housing (s)
Residential environment Overall satisfaction of residential 1=very dissatisfied, 2=a little dissatisfied,
satisfaction environment 3=a little satisfied, 4=very satisfied
Elapsed years ) . Less than 10years (Reference dummy),
El El f I'h
®) apsed years apsed years of residential house 11~20years, 21 ~30years, more than 30years
Other ) )
. House price Housing price / Dedicated Area 10,000won/m’
characteristics
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Table 3. Basic Statistics

Category No remodeling = 0 Remodeling = 1 t-value
Variable Min Max Mean Std.Dev. Min Max Mean Std.Dev. t-value
Remodeling Cost - - - - 10 5,000 574.36 841.30 -
Age 21 96 55.47 13.58 26 96 58.41 13.49 —3.350%**
The number of people in the household 1 6 3.17 1.134 1 10 3.21 1.14 —0.906
Income 0 7,000 764.44 493.24 0 6,000 816 537.22 —2.360%*
Net aseets —11,000 4,329,000 |232,039.64 | 244,328.20| 19,000 | 2,355,000 | 134,514 |136,309.34 | —2.231*=*
Area 26.5 231.4 95.51 29.96 33.10 231.40 94.14 33.40 1.019
Number of rooms 1 5 3.06 0.538 1 5 3.03 0.68 1.113
House price 91.66 1,774.0 368.25 192.41 86.39 1,5665.84 | 395.67 206.35 —3.233xx*
Variable Frequency (%) Frequency (%) t-value
very dissatisfied 5 0.4 11 1.2
} a little dissatisfied 54 4.0 92 10.0
s;;;’jgin a little satisfied 1113 82.5 725 79.0 5658+
very satisfied 177 13.1 90 9.8
total 1,349 100.0 918 100.0
very dissatisfied 12 0.9 12 1.3
residential a little dissatisfied 109 8.1 102 1.1
environment a little satisfied 1067 79.1 699 76.1 2.029
satisfaction very satisfied 161 1.9 105 1.4
total 1,349 100.0 918 100
(Refarnce cummy) 526 428 % 108 -
Elapsed 11~20years 568 46.0 477 56.0 —4.508x*
years 21~30years 17 9.5 239 28.1 —11.427xxx
more than 30years 24 1.9 46 5.4 —4.327 %%
total 1,235(missing value=114) 100.5 852(missing value=66) 100.0 -
N 1,349 918 -

*p <0.10, ** p <0.05, »** p <0.01
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Table 5. Analysis of decision factors for remodeling costs

¢

ul—o] Eolo]_

Variable Coef. Std. Error z Variable Coef. Std. Error z
Age —0.004 0.004 -1.02 Age 4.069 5.340 0.76
The number of people in . The number of people in _ _
the household 0.010 0.046 217 the household 19.504 55.280 0.35
Income 0.758x10-6 0.126—-3 0.01 Income 0.081 0.138 0.59
Net assets 0.653x10—6* | 0.339X10—-6 1.92 Net assets 0.002% ** 0.720x10-3 3.39
Area —-0.004 0.002 -1.45 Area —10.557 %% 3.505 -3.01
Number of rooms 0.118 0.122 0.97 Number of rooms 477.466 159.038 3.00
Housing satisfaction —0.741%%* 0.119 -6.25 Housing satisfaction 122.834 178.274 0.69
Remdent@\ eny\ronment 0,027 0109 0.25 re&denhe}\ env'\ronment 34 6871 108.171 032
satisfaction satisfaction
Elapsed years . Elapsed years B B
(11~20years) 0.901 0.137 6.58 (11~20years) 61.314 271.803 0.23
Elapsed years . Elapsed years _ _
(21~30years) 1.443 0.162 8.92 (21 ~30years) 212.425 352.759 0.60
Elapsed years pex Elapsed years .
(more than 30years) 1.415 0.270 5.2 (more than 30years) 785.957 407.102 1.98
House price -0.155%X10-3| 0.286x10-3 -0.54 House price —1.318*%x 0.417 -3.16
Log likelihood —424.124 A —265.070 232.472 -
Probit model with sample N=2,267 Regression model with N = 181
selection Probability < X°=0.000 sample selection Probability<X?=0.000

*p <0.10, ** p <0.05, *** p <0.01

*p <0.10, ** p <0.05, *** p <0.01
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