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Abstract : The government announced the Housing Welfare Roadmap (November 2017), to expand the supply of public
rental housing by reconstructing aged long-term public rental complexes. Also, remodeling projects for complexes
with low business feasibility of reconstruction projects are recognized as an alternative to supplying public rental
housing in urban area. This study analyzed influence factors by dividing them into project feasibility, architectural
plan, urban & residential environment plan, and legal system groups in order to establish a plan for long-term public
rental housing remodeling project. Futhermore, this work conducted the principal component analysis to get the
principal component factors among the influence factors of each group, and the weight analysis to calculate weighting
of them. In addition, major influence factors were derived by calculating the relative importance score (RIS) of each
factor. Lastly this paper validated the major influence factors and applicability of the procedure to select 3 complexes
that can be reviewed for remolding project among 33 long-term public rental housing complexes located in Seoul.
The results of this study are expected to be useful when establishing a remodeling project plan for long-term public
rental housing.
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influencing factors in
the planning stage
of remodeling project

Review of preceding studies and related laws

Case analysis of remodeling projects

o
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Fig. 1. Study method
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Table 1. The study on the comparative advantage of
reconstruction and remodeling projects

Researcher Research contents
Reconstruction has higher profitability than remodeling because
Seo, J. W. | it has an advantage in maintenance costs and real estate value

(2003) improvement, but it does not increase project feasibility due to
the large initial investment.

A proposal of a profitability calculation method considering

Y?ZO(S(;'G()E" the feasibility of public housing and the need for a model
that reflects regional characteristics and conditions
Kim, C.S. | Remodeling is advantageous because reconstruction has poor
(2007) project feasibility due to regulations on free floor area ratio.
The larger the free floor area ratio, the better the reconstruction,
Lee, J. J. . .
(2018) but the regulation of the free floor area ratio leads to a decrease

in the profitability of the reconstruction project.




Table 2. The study on decision-making in reconstruction and
remodeling project

Researcher Research contents
Review the factors that determine the level of maintenance,
Lee., Y. M. | remodeling, and reconstruction time and scope of the owner

(2007) of the house, and propose a housing value maximization
model.

Reconstruction and remodeling decisions are made in

Choi, S. H. | accordance with the regulations on free floor area ratio, such
(2008) as the mandatory ratio of small-sized apartment and rental
housing.
Presenting a step-by-step model that can evaluate policy
Cho., Y. K. ) . .
value and economic value for decision-making of long-term
(2014) . ! : X
public rental housing remodeling project.
Using the variables of architectural factors, project factors,
Cho, M. J. | and economic factors, it is divided into reconstruction,

(2015) extension remodeling, and customized remodeling
complexes, and a project method model is presented.

Table 3. The study on the elements of remodeling plans for long-
term public rental housing

Researcher Research contents
Through case analysis of long-term public rental housing and
Lee, J. Y. . X .
a survey of residents, physical and social improvement factors
(2013) ) X )
were derived and presented in 7 remodeling types.
Presenting strategies and tasks to expand exchanges with the
Youm, C. H. ) . I :
region by turning long-term public rental housing complexes
(2015) . . .
into regional public welfare hubs.
suh 1.0 A proposal for improvement of the entire complex beyond
L the limitation of remodeling centered on simple improvement
(2017) . ) A
of the maintenance of long-term public rental housing.
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Table 4. General types of apartment remodeling projects

Researcher Main Content

Repair (performance improvement)
Maintenance according to long-term repair
plans

General Maintenance

Substantial repair + Expansion
(Without changing area for residential use
Remodeling outside of only)
increasing the number of
households

Substantial repair + Horizontal extending
(Change of area for residential use only,
apartment buildings, and unit households)

Substantial repair + Horizontal extending +
Separate building expansion + Increasing the
number of stories

Remodeling to increase
the number of households
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Table 5. The separate building expansion project for residential
welfare in complex A located in Seoul

Division Before After | Variance Note

Area 42,110.40m

Building-to-land ratio| 18.06% | 19.19% | 1.13% )
-Completed in

1992

Floor Area Ratio 188.61% | 194.46% | 5.85%
-Class Il general

residential area

Number of households 1,998 2,078 80

Scale 12~15F
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Table 6. The basic plan for the reconstruction project of complex

B in seoul
Division Before After Variance Note
Area 28,820.4m

-Completed in

Building-to-land ratio | 23.40% | 31.74% 8.34% 1989

- Change from the
class Il general
residential area
to the quasi
residential area

Floor Area Ratio 93.11% | 399.90% | 306.79%

Number of households |~ 640 1,021 381

Scale 5F B2~35F
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Table 7. Influencing factors related to project feasibility

No. Influence factor

a_l Spare floor area ratio

a2 Spare Building-to-land ratio

a3 Regulation of floor area ratio (including building-to-land ratio)

a4l Relaxed floor area ratio (including building-to-land ratio)

a5 Changes in land share

ab Whether a re-arrangement zone are designated

a7 Whether the special-purpose area is changed

a8 Initial investment cost

a9 Project period

a_10 Maintenance cost scale

a1 Rise in housing rent

a_12 Securing profitability through general sales

a_13 Changes in house prices

a_14 Public-private partnership project model

a_15 Financial support of the State and local governments
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Table 8. Influencing factors related to architectural planning

No. Influence factor

b_01 Improvement of residential performance
b_02 Transition to energy-saving housing
b_03 Improving barrier-free facilities

b_04 Expansion of unit residential space
b_05 Expansion of housing size

b_06 Structuralization of Long-Life Housing
b_07 Improvement of the environment of the complex
b_08 Expansion of parking lots

b_09 Reorganization of community facilities
b_10 Complexation of local convenience facilities
b_11 Improving neighborhood living facilities
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Table 9. Influencing factors in urban & residential environment

planning
No. Influence factor
c 01 Inventory status of public rental and small housing
c 02 changes of regional population
c 03 Demand for move-in waiting
o4 Resident status
c 05 Status of Change in special-purpose area
c 06 Effects of Housing Densification
c 07 Transportation accessibility
c 08 Connection between the complex and the surrounding area
c 09 Migration and resettlement of tenants
10 Reorganization into an integrated public rental housing complex”
<1 Reorganization into a social mix complex
12 Effects of Differences in Neighborhood Living Environment by Region
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Table 10. Influencing factors related to the legal system

No. Influence factor

d_01 Strategic Goals

d_02 Need to relaxe floor area ratio (including building-to-land ratio)

d_03 | Need to restricting the flooe area ratio (including building-to-land ratio)

d_04 Maintaining the existing supply numbers of public rental housing

d_05 Return of previously supported government subsidies
d_06 Tax support plan for asset value revaluation

d_07 Government subsidy support for project costs

d_08 Government subsidy support for renters’ migration expenses

d_09 | The National housing and Urban Fund support for project expenses
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PC Analysis AHP Analysis

Classification of principal Between group (L1)
and detailed influencing factors relative importance analysis
Derive the eigenvalue ratio of the principal Between principal component (L2)
component(common factor) relative importance analysis
Calculation of importance score Between detailed influencing factors (L3) _ |
for detailed influencing factors relative importance analysis

Derivation of important influencing factors

Principal component weight analysis

[’

© ion of relative i score
for detailed influencing factors

Fig. 2. The procedure of influencing factor importance analysis
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Fig. 3. The screen plot of each group factor
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Yat- A wAE ol
7t Q= AOFE "I Table 12. Principal Component Factors for each group
H A% 25 Group V)] Q! IHE et = B won] v | v | mioena
_ . roup S 5 nfluencing
A FER BAS MAIGIITE A At 80l d_04(3 (1) | (2) | Egenvalve| Factors (13) Property of PCFs
£4] 0489)= ZEA] 05} W mEuo] A & o} T
_ - . PV afety of the basic financial structure
Al AATGHATE A2A] A3 MSAE 066602 R &4 209215
Oﬂ 2:461:1]'8}]_, BarlettQ] ?Lﬁci/g @751 7,2:]311' =180.063, %9]"/1\‘ Improving project feasibility by
= A-02 | 2.009 | a_04,a_07 | changing building plans (floor area
Z(P)=000008 ¢8rolzto] Awtdo] Q1FHo] HAfo] o et ot
7¥ssital SHEIC) Group IV Q8EQ0QI 8700 AR 0 a0
_ : a_02,a_05, .
(13_]_8 37H§ §§Q%9m7 RSSL% TRI21% O 2 _7,5/\0-1% 'E‘ Group A-03 | 1938 210,213 Revaluation of asset value
AO] AHTO =0 A=) &F 2 0 !
h"’] =0T =u Tk ]E} =T ")‘E]- A-04 | 1690 | a_03,a_11 | Risk of project feasibility deterioration
. . Improvement of project feasibility b
Table 11. Summary of principal components analysis A-05 | 1640 | a01,a12 pchangmg ren% ;ndsab Dhay /
Division Group | | Group Il | Group Il | Group IV Improving project feasibility by
A-06 | 1.399 a_14 changing the finandial plan(public-
Number of Items 15 1 10 8 private partnership)
MSA 0.538 0.690 0.740 0.666 801 | 2615 b-07, b-09, | Improvement of public space in the
’ b-10, b-11 complex
Barlettstest | Approx g2 | 241.183 | 247.905 | 213433 | 180.063
of sphericity 802 | 2317 b_01,b_04, | Improvement of area for residential
test p 0.00 0.00 0.00 0.00 ’ b_05, b_08 use only and parking facilities
Group
Numbers of PCFs 6 4 3 3 I Improving housing performance
B-03 | 1.852 | b_02,b_03 (Energy-saving & barrier-free
RSSL % of TVE(%) 73.402 73.773 69.292 75.721 housing)
B804 | 1277 b_06 Improlz(lng housing Ige QI_cIe
o o] - (Long-life structured housing)
FEE B4 WEoA 5 HRleEE Tevel 1 LD, F
‘ , = c 01, Demand for public rental housing
é‘lv‘i‘— 9"9—] E*—H'D']—/':;‘E% Level 2 (LZ) ’ k"l?—g %]:9"9—] —/':Z‘E% CO01 | 2684 ¢_02, c_03 | and population changes in the region
Level 3 (L3O K]@é}%gﬂi Z’S/\O_LE 201 E«/—\j 7?:11}9]‘ G 05 Residential location and land use
roup | . c 05, idential locati u
ZAE Q10| £4E (Table 1201} 2T} FEE BAI0)A] | 02| 2124 1 o6 o7 status
K_ﬂ/\]g X/\O_LE “CJ)‘(‘D—LQ] ‘ﬂ%&% %1@9‘(‘)—1 E‘Q‘E }‘\—}73 /\] 03| 2121 c_08, c_09, Reorganization of public rental
s2E ) ’ 10,11 housing
D01 | 2878 d_06, d_07, Legal project support system
4.2 %I'éc;k _9_?_| QI AHP _E_&II : d_08,d_09 (Financial & subsidy, etc)
H Hoe A7Z22t3E glrdld A9 HEkQ Grl(\:l’up 002 | 1628 | d 0305 | Securing publicity and regulatory
- ’ - system
g ZF IF(LD As 7o ATiE Skt 2t IFEE
FEE FEE Q0 43 2 AUA 5Q%(12), 4 OFE D-03 | 1551 | do1,d.op | Metitutional gtrrzi:g'\y/'a”agemem
FHE QI AR FQQl A5 710 4TthE SQ%(L3)
g 245,
AUi QT BAS AHP A HES 88310 08 AN, A8, TA-SASEAE, B AIE 2 18
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OF A 7IA) 18.68% O 2 EQTH 2oz BAH
L} Group 9] 47| & QQ19] AHP BA] Ay} B-02(A
37 9 FRAE WA FA HAST 2 ds57h4)0]
36.75%% 71 5% 2107 BEAEC) E6t Group II
2 C-01(SSYUthFE] FEl=Q 0} X 99 Qs 7}
37.72%, Group V= D-01AIIRIY RE)7} 37.28% 2 &
QI FHE Qo107 BAHLY,

ZF 15 FEE Q019 AR JEQQl At AThA
EQE BAZTR= 5 g9gQ90 5Q%E AMgo &85}
CHTable 13).

Table 13. AHP analysis of principal component factors
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AojAle A-010] 71a & dEE s 71K, AHP 240
AE A-057F AR o &2 718 EQ5H BAEIRICE 34
H E4e 7t I8 tHchs FEE Q019 dWEo] =
2 TAJOIH, AHP BA R QOIE 7o) AThH £Q
T O webal, ZH A @ O] Hlwthado] ThE7] ul
Fol EQE &7 AR T 5 o] FEE 73R 24
£ 5ol EFstalAr sith 88 Q19| 7HER] HrtolA
= A-010] Q3 ZIoF BAGIQCE FHE Q01 7k5A|
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Table 14. Weight analysis of principal components factors

AHP analysis of PCFs (%)
pivision | AHP @®R
0,
result(%) | qst 2nd 3rd 4th 5th 6th ks principal component analysis | AHP an alysis | PCFs's weight
Group | oo | AD5 | AD2 | AT | AG4 | AD | AD3 | Eigenvalue | Ratio (cr;) (B) m)
I 72 11(2036) | (18.68) | (18.32) | (15.57) | (14.38) | (12.69) | =
A0 2335 2121% 18.32% 23.16%
Group B-02 | B-03 | B-04 | B-O1 ) . )
| 2459 | ze 75| 26.20) | 2004 | (16.97) 0.05 A-02 2.009 18.24% 18.68% 2031%
Group | A03 1938 17.60% 12.69% 1331%
Group 2179 C01 | C03 | C02 ) B B 0.01
0 2 167.72)| 32.03) | (30.25) : Il A0a  16% 15.35% 15.57% 14.25%
Grow | g || DO1 | D03 | D02 | ] oo A-05 1,640 14.89% 20.36% 18.07%
v : (37.28) | (33.23) | (29.49) ' A-06 1.399 1271% 14.38% 10.90%
CR | 004 - - - - - - B-01 2,615 32.22% 16.97% 2157%
Group | B-02 2317 29.22% 36.75% 4236%
| Bo3 1.852 22.82% 26.24% 23.63%
43UsEQol = 2N B-04 1277 15.74% 20.04% 12.44%
| 0, 0y 0
431 ) _7';_*3_5_ .9.?_'9-| jl’%*l ﬂE'*—-lI Groun C-01 2.684 38.74% 37.72% 4337%
_ 02 2.124 30.65% 3025% 2753%
2 AFoA9] 2t IFE FEE Q9] ISRl BA2 i o e Do 1o
= - . . 0 . 0 . 0
TR HAof ot FHE Q019] 1174t HIE ()t AHP —— nETD YT D
H0] AHHE EQE(R)E B2510] 71ED )2 AES : 2 o ey
Eﬁ} L HE]E;E 5 (}2‘?] (E;) }\}H_ﬂo }_? }]_(};; ;Exl G’I‘\’I“p D-02| 1628 26.88% 29.49% 2321%
C} =] O] =R (W) AEE U=
AT oL T eSS T T D-03 1551 25.61% 33.23% 24.92%

REES vsiol BEE0] 4iE EQE0 AHEE &
g5t7] 91t Zolk

n
W, = (o)< (8,)/X5(0;) % (8,) %% @)
i=1
¥, = The weight of principal component factors
a; = The ratio of eigenvalues of principal component factors

ﬂi = Relative importance by AHP analysis
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H RHE QIO ZFERI(M)QF R Q19| AR gk
QOI9] AIA EQ% F4(w)?, AHP BAS Eot A
A ZQE(6)"s g2olo] AthE 5% A4 (Relative
Importance Store; RIS)E AFE5HRICT

RIS = (W) x (v;) < (8)x 10 3)
RIS = Relative importance score of detailed influencing factors
7y; = Absolute importance of derailed influencing facrors

d; = Relative importance of detailed influencing factors by AHP analysis

Group I 9] AIE YEFRQ1 157H9] RIS BAZA W A-059]
a 01018 8R18), A-029] a 07(BLAY HAES =5t &
HE A8h, A-029] a 4(EXEAHE 2T 29D, A-06
o] a_14(W7EEo] AR HE), A-019] a-15(F/HRES, F
HEAIZIE B9 FERY) £O0% BRIV 52 202

EADQICE ol 337]1¢0] AV|SSYtiFE o) glrd
g ANl Al A] &S niEsh] 918 otog 8
RE Rt FZ9 MEXH0] Qs ZOZ A Hrt

Group 9] AIE QaFQQ1 11749 RIS 4141} B-0329]
b_0200UA] A FHHOZ &eh, B-049] b_06(&+H

238}, B-029] b_04(GAHA] %Pﬂ% B-029] b_01(FAA
~7HH> B-029] b-08(GFAME &%) 07 71ER|7} =2
2108 BAEQIC

Group Q] MIE FFQQ1 10709 RIS 24141} C-019)
c_01(R199] ZJATHFE B A5=E Zj51 1), C-019]
c_02(R199] Q171HHS} TS), C-019] c_03(YFTH7] ),
C-029] ¢_07(HX]9] W& Fd), C-039] c-09(7]E
A1) o|Fet AFE) =O& EA w2 208 BAE
C}.

Group VO] AlE Q0! 8719 RIS BXZA3 D-03
9l d_2EREXHE 23 st 59 ERH), D-019]
d_07T(AFFHIO] THSh =7FR A KIOJ) D-019] d_09(AFY
Hlof| thgt FEIEA]Z|F2] K1), D-019] d_08(0]5*H]o]| th
st =7t £5 RI9), D-039] d-01(FEE 531) o= 7}
SRV =2 A02 BAEQICL ol 7133 AtFE Q)
A A4S JEsio] Brdd Al Al Al 885 &
HE ESt FAWA ehjiol At 71 gHHo 541}

SSAIALY] ARH], o]5=Hlof TS SJAES] AIH R
/d (=] 7}50}_ A oz OH/HE 1;}

3 Wi BQE B0 : 17 SRFAIN SRgE0) tiet Ao 59
T @7h 40 BEZ:

2 HTiE BREG) 1 28 SEEAE HHEOR AHP 2MS Bt rjE 5
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Table 15. RIS analysis of PCFs’s detail influencing factors

.. Absolute | AHP'S Relati
PCFs's weight - . imif)rt:l:ge RIS | Importance
(W) ators. | Importance 5 analysis| ranking
¢ score (7;) ()
a06 | 684 2424% | 384
U R X X 2569% | 484
PPl a0 | 793 2073% | 381
ai5| 850 2934% | 578 5
oy | 20a1q, | 204|820 4760% | 8.06 3
- . (o]
a07 | 834 5240% | 888 2
a2 | 763 2349% | 239
nos | 133700 | 25 | 622 2196% | 185
TP la0 ] 73 541% | 248
al3| 752 2014% | 292
ron | 1asaen | 2| 645 4713% | 433
P 7.66 5287% | 577
ros | 1agre | 201|791 6455% | 923 1
TP a2 | 836 3545% | 536
A06 | 1089% | a_14 |  7.00 100% | 7.63 4
bo7| 766 3034% | 501
boo| 764 252% | 401
B-01 | 2157%
b10| 7.09 283% | 349
b 11| 69 230% | 335
bo1| 845 2515% | 9.00 4
sy | apag, | P04 786 2722% | 9.06 3
P oo | 748 2478% | 785
b-08 | 846 285% | 8.19 5
bo02| 800 6266% | 11.84 1
B-03 | 23.63%
b03| 779 3734% | 687
B-04 | 1244% | b_06 | 820 100% 11020 2
ol | 721 3624% | 11.20 1
C-01 |4288% | c 02| 7.89 3258% | 11.02 2
03| 750 3117% | 10,02 3
05| 729 2882% | 59
C-02 | 2835% | c 06| 789 2777% | 621
07 | 732 8341% | 9.01 4
co8 | 757 2062% | 449
Cos | gagrey 9O 64 3064% | 673 5
M IPRT) 6.63 2852% | 5.44
11 6.54 2022% | 516
406 | 764 1828% | 7.4
do7| 805 2999% |12.52
D-01 | 51.87%
dos| 793 2428% | 9.99
d09 | 800 2745% 1139
d03| 613 5689% | 8.09
D-02 | 2321%
d.05| 661 811% | 661
dol| 875 4260% | 929 5
D-03 | 24.92%
do2| 879 5740% |12.57 1
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Table 16. Quantitative important influencing factors

Quantitative . .
important influencing factors Evaliation Inticetor
. |Current status Floor area ratio x 1.4 / floor
a_01| Spare floor area ratio . )
area ratio under the ordinance » 1.1
Group
! Whether the spe_oal- Whether the complex is within 350m of
a_07 purpose area is !
the platform boundary of the station
changed
Expansion of unit | Whether the area for residential use only
b_04 residential space | of the complex is less than 40mi
Group
Il . .
b-08 Expan5|o|r(1)tosf parking Whether there is an underground parking lot
Inven;ory status of Current status of housing supply with a
c 01 public rental and R
; total floor area of 60 or less
small housing
Group 02 changes of regional  |Size of households by household member
m - population -lor2
Dermand for move-in Competitive rate by housing size at the
c 03 waitin time of notification of tenant recruitment,
9 and vacancy rate of complex
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V. (2015 Year— Current Year)

= X
1, Vi (2015 Year — Ourrent Year) 100% @

V, = Variance in the number of supplying small sizes houses

V), = Variance in the number of houschold member 1 or 2

ol & =01 2016E9] A SEHAIC] FH2 169.1%= 2015
I} Hlusto] 1-291 7t 4= S7HHH] FEE39 S7k7t
69.1% 22 ZS ou|gtt}. g7l 20219] ZH2 478%=
20151} HIasH0] 1-201 7Ht 0] E7Pt 8 d5 9]
57} thH] 52.2% O 22 AE on|sith &, 1291 7Ht &=
9] Z7HIE AYFH O] ZF0] BESH Aot &gt &Y
SFATIFE O] LIS T ABXIFEe] & BASH A} 2021
E7HA] 310l FRH O R WobK|=t| Ol= 1-291 719l &
ZIH] AgFE] Z50] BEgre 9njohke 2102 =7}

-

Aol ZelaHo] YR A0 FWohHr)

Table 17. The ratio of the number of 1 or 2-person households
and the supply of small sized houses in Seoul

2015Y(Criteria)

Divisi
- T\Zrdsse s 2016Y | 2017Y | 2018Y | 2019Y | 2020Y | 2021Y

Seoul | 2046211 | 12524981 169.1% | 80.9% | 652% | 58.8% | 51.4% | 47.8%
E-gu | 85386 | 43441 |302.8% | 1258% | 114.6% | 95.6% | 79.5% | 70.4%
F-gu | 96,068 | 115873 | 666% | 0.1% | 49% | 104% | 135% | 13.0%
G-gu| 91.288 | 57,791 |-19/83% | 172.1% | 55.7% | 382% | 415% | 46.7%
H-qu| 71.038 | 59,382 |622.8% | 214% |1282% | 894% | 739% | 59.5%
Fou [ 112543 | 99316 [1105% | 56.7% | 505% | 479% | 428% | 423%
Jqu | 113511 73889 | 45% [31437% |684.9% [-1795% | 85.1% | -419%
K-gu|109,135| 77,722 | 1798% | 793% | 613% | 555% | 51.7% | 47.6%

8) T USRS QAL BHZI AbE 2017W0lA 20219 717H] 53]
9] AtgoIH, 504 SSYFEY] LFAF BRI A= 2016E0]14
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Table 18. A case study of 33 complexes in seoul

Subscri Floor area ratio ion| Small-
ption Va;:cy Current | Underthe | Develo St:r::n sized
rate status | ordinance| pable | 350M) | housing
1989 | 18 | 65% | 93.11% 200% | 0.65
1991 | 6.6 | 3.8% | 180.96% | 250% | 1.01
1991 | 153 | 1.3% | 179.74% | 250% | 1.01
1988 | 1.6 | 9.6% | 115.79% | 200% | 0.81
85 1.8% | 191.11% | 250% | 1.07
1999 | 69 | 1.3% | 198.62% | 250% | 1.11
1998 | 57 | 1.2% | 1941% | 250% | 1.08
1995 | 53 19% | 184.38% | 250% | 1.03
9 11995 | 153 | 0.8% | 186.99% | 250% | 1.05
1011998 | 45 1.5% | 203.99% | 250% | 1.14
1111996 | 92 | 2.7% | 20334% | 250% | 1.14
1211996 | 11.0 | 0.7% | 168.95% | 250% | 0.95
1311995 | 229 | 3.8% | 202.57% | 250% | 1.13
1411991 | 352 | 1.8% | 171.67% | 250% | 0.96
1511994 | 2.0 | 45% | 186.81% | 200% | 1.31
161994 | 5.1 12% | 169.56% | 250% | 0.95
1711995 | 46 12% | 16857% | 250% | 0.94
1811993 | 23 | 32% | 199.74% | 250% | 1.12
1911992 | 126 | 0.8% | 196.99% | 250% | 1.10
201992 | 25 | 38% | 18861% | 250% | 1.06
2111992 | 174 | 08% | 203.81% | 250% | 1.14
2211992 | 6.1 34% | 24924% | 250% | 1.20
2312000 | 7.1 24% | 287.5% 250% | 1.40
2412000 | 53 | 0.8% | 24724% | 250% | 1.61
252001 | 8.1 39% | 187.93% | 250% | 1.38
261995 | 46 | 1.1% | 23859% | 250% | 1.05
2712003 | 426 | 19% | 211.89% | 250% | 1.34
2811991 | 314 | 1.8% | 163.16% | 250% | 1.19
29(1991 | 16.7 | 1.8% | 189.55% | 250% | 0.91
30( 1992 | 120 | 1.6% | 197.22% | 250% | 1.06
3111993 | 811 | 1.9% | 197.72% | 250% | 1.11
32(2000| 286 | 1.5% | 235.5% 250% | 1.32
33| 1997 | 52.8 | 29% | 256.29% | 250% | 1.44

=
o

O
O

O Nl DWW N —
O
O
=

OIX|O|X|X|O|X|O|X|O|X|X|X|X|x<|O|O|O]|O|0O|O0|O|O|O|x|O|0]|0|0]0|0O|x

X|X|O|x|x|O|x|O[x]|O|O]O|O|O]|O|*x|O|O|O|O|O[x]|O[X[O]O]|>|>x|>x|>x|>x|x

AF7] Q& 337 TBXR9] At 53] 9] AFA HE &
1A FEIEEE A JEd A 53 (20188~202219)9]
FAES BAGI0] TSIt 3370 BE TAI9 YAl
B ZHES 15060/HE 4 1.6, |t 81D Aoz
I QIC), 8]l 337 B9 Bt ZAES 24%&E A
0.8%, It 6.5%)OICt. Ol= 71&E 3370 A7 S-St T
Aol gt Q7)1 =2 Zlog S, 7|E URE &8
sHoiS ¥ F7Hg 2Q40] Qe A0 A EttAIg Y
4 AZFAE BA tAloA] 0)R EHES 58 SIS
71E02 Ul 888 5718 B70lA 337 ©A
= 1770 ©ER17F 1.1 ojAolT). BEsh Al BrtolAl 1774



U] S04 HI9AA BXe 71 BRI FEHACE 18
1, TN ©R] BojA AgEg oM P TRlE 4
Rlolth Agggog 7L vl HREs B XAFRE
OF JHE THX]O|TK Table 18).

A A E 2 2| ALY AE BRZ AFE )
Al(6F, 10, 185, 33H) & EX|oI2A A AAIE (B
SHASIAEE 119 7] TBXI(108) OF Aglo] A9l
HXE AQlshal 37 UAIE FEF oz AFE = Sith

2 Afolse A713sdEs g Rdy Aol 718
HAOIA AR HE QIS £Q Qe =ETINU
o, G7IRIE 50 7Fs HEN 59 IR0l 2lE
gg] Al HE TZAAE ARk ARIEES Eato] A
Hojxlel &8 7Fsd S EQIsIIrt
5,42

H AT ArIsSsUuSY 2lREy AR Z1EeH
oAl oF 7hse AIITR S FIsto] AR, AEA
8| CA-FASAAE U H Ak ZF 159 ISR 58
TE BAgh dEE 58918 ggstol ZlREd AlY
HEE QIst AAE ROISIALE &2 91710 FQUIES QoF
Sl THSat 2t

R, A7 S22 EE 2 REZAIY o] PERl EAg
Qlsto] Aol =58 2Ry AHE 24510 2+
59 9EQ0ls =&

=
=
ABE T AR BAS E5) 7F 7128 ¢5FQ0|0] Z=AE

T oE o BHE ool

Qe EEGIRICE Jelal 2 IS FEE ARY
QS YO 28t dEZAFE Aldstal AHP 2415 Sl
FEE QO B AR JEFQ0I0] SRS RAIGIIC

AR, 2F 1FE R Q10 thet 71SA] 413 AR
Fgeraolo] thet AthA 52% ATRISE AFESHIT
ZF 1 AR JEgR019] dtiE Sk A Ard Eit
AIE OF0lAE NS EXE@@ 0D, AFAE 1504
= oA FdE FHOR Hehb_02), EAl-FASEA
g TIFE0AME A9 SSYuiFE B AgFE Al §g
(c_01), ¥ A&k TIFolNE "EXECNHE 28 &t 59
Fd(d_020] 71E EQ8t JEgloz FAEICL

U, 2t IEE 9 JEge1e AdE gk flsto]
JE7 g0le YR D|2dd Al HE Z2NAE A
Ohslolom, MESSHAl 2Af 3370 &71F3duiFes t
HOE AHEES SI AREE 2t 37 HRIE 22
g Al AR O eR AgsiRion, SQde @019 A
3 ARoIMC] E8 Thsde B7I6II

2 FVISSYUFH 2y Alo] tigh HEO]
L} AJZ} zpolof] whe} 0]40] ghel ofx]7F QAR & o1
oA Aokl EQ FeQl 2lEY Al AE T=A|IA
= =T J3YUFE cjRdd Ag 7Y Al gt t
RE Adal7] QI8 7|2 HE R854 €88 4= ALk

=T F7IS3SYUFE Yo & AtolA AAleH 2t
OEE g8 gl 7jd] tindd Al & =
EAAE AR R85 282 & e Z0R e
O} THE 2|29 Ael A 7hsde dEah] flaiA]
E A9l 54 S4& dldelo] g IRl of
Lk g85 £ EFoz 1HE QU Atk
Olof, ZRdd PHHE HOR MEE UXE s

2
2N

S st
A<
T

References

Cho, M.J. (2015). “A Study on Improvement Effect
of Neighbourhood Living Environment in Aging
Apartment Complex.” Ph.D Dissertation, The Graduate
School of Urban Studies Hanyang University.

Cho, YK, and LEE, S.Y. (2014). “The Study on Evaluation
the Policy Value of Public Projects for Housing
Welfare.” Korean Journal of Construction Engineering
and Management, KICEM, 15(5), pp. 82-93.

Choi, S.H. (2008). “Decision Model for Remodeling and
Renovation Method of Decayed Multy-Family Housing.”
Korea Real Estate Review, KRERI, 17(1), pp. 155-182.

Jolliffe, I.T. (2004). “Principal Component Analysis.”
Springer New York.

Jung, Y.C, Jin, ZX, Lee, SH, and Hyun, C.H. (2022). “The
Analysis and Forecasting Model for Maintenance Costs
Considering Elapsed Years of Old Long-Term Public
Rental Housing.” Korean Journal of Construction
Engineering and Management, KJICEM, 23(3), pp. 84-
94,

Kim, C.S. (2007). “A Study on the Earning Comparative
of Apartment Remodeling with Reconstruction.” MS
Thesis, The Graduate School Business Administration
Kwangwoon University.

Kim, N.H. (2005). “The Study of Developing Evaluation
Standard of Selecting a Tourism Development Project
Applying AHP.” Journal of Tourism Sciences, 29(1), pp.
249-266.

Kim, Y.M. (2002). “Fuzzy Based State Assessment for
Reinforced Concrete Building Structures.” Ph.D
Dissertation, Graduate school Seoul National University.

sRAMBR[Y 2T N5 M3z 2024358 1D

it



Korea Land & Housing Corporation. (2010). “Developing
Aged-Housing Remodeling Technology for Improving
Structural and Equipment performance(1)_5th
vear.” Korea Agency for Infrastructure Technology
Advancement.

Korea Land & Housing Corporation. (2020). “Putting
Generation Together through Housing Unit, LH
National Housing Welfare Division.

Lee, HJ., Kim, S.H., Kim, D.H., and Cho, H.H. (2018).
“Forecast of Repair and Maintenance Costs for Public
Rental Housing.” Journal of the Korea Institute of
Building Construction, JKIBC, 18(6), pp. 621-631.

Lee, J.J. (2018). “A Study on the Competitiveness of
Increasing Households Remodeling Projects and
Housing Reconstruction Projects.” MS Thesis, The
Graduate School of Urban Sciences of the University of
seoul.

Lee, J.Y., Yoon, Y.H., and Lee, J.E. (2013). “Typological
Analysis of Sustainable Renovation for Long-term
Public Rental Housing.” LHI Journal of Land, and Urban
Affairs, LHRI, 4(1), pp. 55-63.

Lee, YM.,, and Bae, S.S. (2007). “Micro-Economic Analysis
on the Optimal Maintenance, and the Optimal Choice
between Remodeling and Redevelopment of an Old
House.” Korea Journal Central, KIC, 55 (2007.12), pp.
217-238.

Maeng, D.H. (2018). “A Study on the Key Issues and Policy
Direction of Apartment Remodeling Projects in Seoul.”
The Seoul Institute.

Noh, H.J. (2008). “From Basics to Applications of
Multivariate Analysis by SPSS.” Hanol Publishing.

Seo, J.W., Kim, Y.Y., and Hyun, C.H. (2003). “A Study on
the Decision Method between Reconstruction and
Remolding of the Deteriorated Apartment Housing.”

Journal of the Architectural Institute of the Korea
Structure & Construction, AIK, 19(1), pp. 93-101.

Seoul Metropolitan Government Public Notification
No. 2016-437 (2016). 2025year the Basic Plan for
Remodeling Apartments in Seoul Metropolitan
Government,

Seoul Metropolitan Government. (2021). Reorganization
of the Basic Plan for Remodeling Apartments in Seoul
Metropolitan Government, 2025 for public inspection.

Seoul Metropolitan Government. (2022). “House Status
Statistics by Total Area.” Seoul Open Data Plaza,
<{http://stat.eseoul.go.kr) (2023.01.28.).

Seoul Metropolitan Government. (2023). “Population Census
_Households by Number of Household Members.” Seoul
Open Data Plaza, <http://stat.eseoul.gokr) (2023.01.30.).

Shin, EJ., and Yoo, S.J. (2016). “Factors that Influence
Peolpe’s Decision to Move in Shared Houses by AHP-
Fuzzy Calibration.” Korea Appraisal Society, 15(2), pp.
127-141.

Suh, 1.0, Lee, S.C., Kim, D.N., and Min, S.H. (2017). “Desion
Elements for the Remoldeling of Long-term Public
Rental Housing.” SH Urban Research & Insight, SH
Urban Research office, 7(1), pp. 59-78.

Yoo, I.G., Kim, C.H., Yoon, Y.W., and Yang, K.Y. (2006).
“A Study on the Building of Remodeling Evaluation
Model.” Journal of the Korea Institute of Building
Construction, JKIBC, 6(3), pp. 67-73.

Youm, C.H., and Um, W.J. (2015). “Complex regeneration
policy plan for old long-term public rental housing.”
AURI Brief No.121, pp. 1-12.

Woo, S.Y. (2019). “PSSW (SPSS) 26.0” Yangseowon
Publishing.

fo
]
l

ol o o |0 1o J.

_]

0
—HT
o

}

o - -
o)
> ol

> O

Lk, el ST ARIAP 2l TR AR

P
2o
J

ga)
o

n(*)
ol
hell}

= Heks FAIGIALY. oleieh &ok2 A% EF o]

| FARA ZEM(2017.11)00A] o] /RIS SAUE k2 JAYUHAIS THER AF60 SSYUFE 35
W2 o] tiel 2|dd AlRlo] SSYUiFE o ?I8t tiet
FHE FIS AR Y E7rH, Ao A FA} 50| HlHISH AF
ol Agoltt ojo] 2 Aok = ZISHA0IAN e F7SSUUFE el HYY A9 o] F 7hsT AR S E
Of A, ASEAE, mA-FASEAE, H A IF0% 6] JeQ0ls A6l 2 15 FEE Qs &
St 7FSAl BAS Bl T1211l FEE Q019 MRHEQQ0] tieh JtiE SQ% FrRIOE AHEsI0] SQ QIS A1d

SIRICE F71E o 5@ JetQl S dEE Qe &8010] tjHdd Al AES 918t Z2AAS Fosiion ASSEAI0
PIRIE 337) B7ISSYUFEE YO R 2| AlRJ0] kst RIS Addchs HH Oz Aokt z2A| A0 ARegdgds &
ASIRCE & A79] ik SZAUAGADT &7ISSYFEe)] D ed Al Agl 3 Al 7861 &84 ZIo= 7|tierh
CHE 2 Aok = RAE 2 IR0l & FEAQ Q0150 thelo] ARE8ds ASaIrt ool &= FdAQl Qo150 &

S 9 A3 gl tist A7t FU1A o IQeh 210 ST,

719 1 87 SSYUFY, vlndd, JEe0l, FEE Q9

16 crzziupeleis] =27 H258 H3S 20244 5

T



