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A Study on Reconstruction and Remodeling’s Selection Factors of Old Apartment Houses
Using PROMETHEE-AHP

Yoo, Seung-Min', Kwon, Oh-kyung', Choi, Yoonki*

"Department of Architecture, Soongsil University

Abstract : Reconstruction and remodeling have been introduced as a part of renewal (redevelopment) projects for
old apartments built after the mid—1970’s and government policies for revitalizing each project has been changed
continually, However, the frequent changes of the policies have caused conflicts among business entities in selecting
business methods, The conflicts from their early stages have made serious problems in the entire business process.
Therefore, this study deduced factors of business selection by applying comparison analysis between the two business
projects on how certain factors have an influence on selecting reconstruction and remodeling business projects, Based
on the analysis, four categories and 26 factors were finally selected, After then, the priority of each selection factor was
deduced through the AHP method and PROMETHEE method used for analysis of relative importance and impact values

regarding to the business selection,

Keywords : Apartment, Reconstruction, Remodeling, Selection Factor, PROMETHEE—AHP Method
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Table 1. Current status of legal system for reconstruction and remodeling

Classification Reconstruction

Remodeling

Related laws and regulations

Urban and residential environment improvement law

Housing law, building law etc.

Time of enforcement 30 years passed after completion

15 years passed after completion

Designation of maintenance area Apply.

Does not apply.

Small or rental housing obligation Abolition of mandatory proportion

No regulation

Whether it is burden or not Burden.

Not burden.

Total construction cost excluding general sale

Large repair : 50~60% of rebuild cost

Expense income Extend : 80~90% of rebuild cost
Excess profit return system Only three years grace (by the end of 2017) None.
Price cap Applicate to public housing only. None.
Area Legal floor area ratio application Up to 40% of apartment under 85m (dedicated area standard) can be extended.

More than 85 (dedicated area standard) apartments can be expanded to 30%.

The number of layer. )
e number of layers related laws and regulations

Additional securing is possible within the scope of

Apartment under 14 floors : Extend up to 2 layers.
Apartment more than 15 floors : Extend up to 3 layers.

Safety diagnosis evaluation standards 15%—40%)

Required (Increase in residential environment

Required

Exercise of property rights

made only by auction or public auction.

After incorporation, change of membership may be

No limit
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Table 2. Comparative analysis of multi-criteria decision making method

Overview

Advantage

Disadvantage

Evaluate alternatives based on utility function of

«» The complexity of the utility function is

MAUT o ) - ) + Quantification of qualitative evaluation items compounded, increasing the number of
the decision maker derived from iterative question )
assessment items.
. ) ) « A theoretical foundation is lacking in forming a
. . ) « It is easy to apply with a simple concept. ) :
Form a hierarchical structure of evaluation  Theoretical foundation of weight calculation method hierarchical structure.
AHP items and evaluate alternatives through pairwise + As the number of comparison targets increases, the

comparison.

« Provide a method for group decision making.
« Provision of secondary processing material

number of evaluations to judge sharply increases.
« Validation is not clearly verified.

Determine the priorities of the alternatives by

PROME | giving each item a weighting item, determining decision model

+ Realistic accessibility through limited rationality
« Preferred characteristic values are included in the

« Subjectivity of preference criteria and weight

THEE the rank of the assessment item, and then « Consideration diversity of standards selection
eliminating the item that do not meet the criteria. | « Calculation of reference value based on objective fact
« Easy to apply with a simple concept
Agoleh= Hde =ste] 24 ek gefli= 71Ro] 2Hdeollis AHP 719 485kl ZAHEAQl A 2HrgofA
o}, THEA| g Addolet T2 ofd 2AIE sidshr] ¢ + PROMETHEE 7|®#< 7] 22% 3= PROMETHEE—
aff Azl TheRl 7EEo] A= TEEA| §ar 4 o AHP &3 HoS Agsto] Hrt 7iAe WHES AAst

N

ko] S4E2 554 te Adelshal &2 2o (HA
o, 2009). ol2f3t | eibad el vt W
o] EAEIH & HojH= T ALl 2(MAUT), AHP
1, PROMETHEE 7|®¥& a7lfslal E45e £4%

’

Nl o

23 CH7|1&E S AHEE i M F

& APE WS AdAshetl QlofAl Foixl A=
o 875 H7HEA T Z420] £4do] th27] wizof od
A% o] tigt Y-S AlAske 2 A-sHA] &
o, AT 2o AR B a4 7o) 9A1G9] A
off QofAl & o A3l Adeo] 57| flaiil Het AlF
T oA o] F-asi,

2 AtellA] AAJSkILAL 3= PROMETHEE” -2 71
Aoz By fA 288 5 qlow AR} thest
7% 54S aeste] Ao 4 A8 4= ek o]
Hhel| o Eattr (MAUT)S B71so] gobds:
A ol8s7] ofHaL, AHP7|WHE M7}t B A
Ao o]l AUA|A gtk EARE 2 9l
Qlet H=FA21 dlo]el§ PROMETHEE?| el 4
sto] A=t 2|l o] AFdAE 2 40) SAG9] A
7goll ol & o A2 e 2 ks == 5 otk

SHARE PROMETHEE 792 A8 459 AS--29}
st QlolA AL WS AASHA] Hohal Ade e
O] 7R A 7F Abdell 27 Elo] qlofof Fhrk= FollA ThAI
& 7Rt olol S 7HAAL Q= AHP 71} Ajtsto]
ARIATE 840 94159] Aol A-8-5o] ZIthH 7]&E A
FAT E= PHERETE T Hola APl 2HE ==
S 4= Qle Zlo® AlmETh

whebA] 2 Aol A aso] A% st} 715

.
3

&

o 1
_L,]IE.

tlo

X

Ar o
d

oo 9 o it =

#31 aet,

24 MM AT HE
Az} ezl Al A4l Bt Asel o
BES AAA B, ONERS 9% AHPYIY 58 B

Shehee o 4 gl

AN
A0S A5450] FAE Hol AH41E0] e
shel F55a] djoke] AAE} elmd Al 2308 2

4o

[¢)
O BIYHS /IsAT BAYOR B4 A5
BTSN BANS Fastel EEst &

sheA] el WS} dolA AiAgol 4HHoR @
FE/1o0 HAE A gle, ARRR010: Bt

1 32 o
0o
o

g,
}1_‘

H1
Mr of
>,

o

A8 AAste] A&t gl o] ARisEle]
QRS EAekeh A At S el o] A
Zlahet] glo] A9 ojzdo] FFE oo gith= A
a1 ool ARYe] F=31 A A 3 HRAQ
Hasiohar sigley, 2eu AAY 9 old &
w]o] o]e] T} HofollA] ajE]ojop & @A EE
a7} ek, IAF2007)L 7T =
o2 AHPEARS stef ARlikA]o] A4l

913 IRR, NPVEA © 2 422] B3} gizte B4
1A|8190cH A (2010)2 A AEle] oeke = g

2 Y
lo o ox

Mz 2 1
g

¢ =
>
)

-

lo o I
r[lzir)l}:

sl

—_

f

e ofN

S

>
ﬂllm

o
o
~N
(i
2
HT
M
(i
P
o?lj
fo
(o
W,
=
g
@
i
offl
%
HT
it

> e
»
e
T
ol
=)
32
T
o
1o
F‘E:

AHP7|& S8l 2t 27 aclofo] ARAdeof dufut

&
=)
1

n

2

flo

2 ™ol
OEL O%" of '{01‘ fl

N
3
o—|—‘

2 32
rr
in)

:
27

vl
oo
s
pacs

SNBSS =24 K20 M35 2019F 58 /9

it



Ba7F e o014} 2SS 2R AHT} A
FAjo] 2pol3] Bl A A4Skl F ARl ARl
g2 w3 FAhle] vt FAS s sk
A o] Z7HAIRES AR B ARIRIhE iR Ao}
of ARdE AlEfshs 27] vl Aupikae] F3ke vl
A AR )= ol
ofA® AeArellre o2 A=t 2R dT AR
Ale AR FIE vAE AR AEE 4 AR 2
Alof TSI AR 32 BAIA 71 E wAste] vlashe
ArkE PR olFolA glrk. SRR A Aol 71 T
Q3 SAIRL ARIZ7] TAIA T ARlel 3E0% g
= AR ASS RESe] Wl FARE s wivlet U
ojtt, E3t 7| NN =EE AR Sl
Fhz Aol Bk AE 7] ool g Aol
ol A 2} o] ol BhgE PAlee] ws) E3t A
e gart ot Aol lofAte A Hlae] 9lof
A AHPHET} 2320 38208 Joju]as 43 5
9= PROMETHEE?|®#& ARE3to] ks 242 2art
SATtaL Abs .

=
=
z

fllo e mot
ou’.

"
jus)

—

2
~
o
=
o
38
)
ot
>
jin’s
il's
2ot
5
U |
2
¥0
2
X
=
)
o)
rir
fo

32 MZASH 2|2 H 2 AIFMEIC| HIP|E MY

PROMETHEE 7|5& €-8317| fslir= 4 771+
< A7 sfjof gitt, W7t 712 WIS (A a0 o]w
AEo] TR TE ZF=Aof i3t H7E S=aek=t] SloiA]
712 AASfoF gtk skARE PROMETHEE 7|#-8 H7}
7|20 tigk 71eRE Agshkatl RS 7HA|AL g7 o
of| o] Fiof| tisliAl= AHP7|HES 485t &3t

NAZ} ey AR Ae 240 Fa % 4k W
A9] B7E71E A2 Abgdol XHEHA are o1 12f
7F AR AE @ 4of mA]s JFE EE el A
A53 g ds] ARG AR o] zfolE 7HA| AL 9l
Th 5 AR B EAHARRS] AGAIE AR ALQle] %]
=7] g Algo] RIP=EHA nesjjof & S 5
siohal ddstgict, oj2fgt Bririee] € IS AR
7F AR 9 A S} gy AR Ao st A9y At
E EOE $olas FAAA, ASAY/L, Amad,
RRSE RV st e

o=

3]
(e}

ne

Table 3. Definition of evaluation criteria

Classification Definition

Elements that affect the selection of business

Elements of income . )
through income generation

Elements affecting business choice due to

Procedure elements shortening and delay of project period

From the early stage of business, elements that
affect legal restrictions and influence business
selection

Element of institution

Elements that influence the choice of business as
factors to be considered from the stage of initial
building planning

Element of building
planning

Elements influencing the choice of business

Human factor depending on the ability of the project participants

Legal system

d Architectural Plan

Institution

(Regulation)
1
i

Reconstruction and Remodeling’s
Influential selection factors

*

Profitability Determination Human Factor Procedure
(Procedure)
1 i ! 1

Condition of
financial cost

|
Contribution/Refun Ability for business Ability of
of the member of pr i perati

of
[ Subsecjuer.\tasset l permission
i

iability of
[ executives ] [Agreement rate of I
T

business
p

pl
procedure

Incentive of floor
space index

1 ]
= [ Internal conflict l
1ce of

Former asset
Lo Concerns of

Business Setting presence of
f time Deck
parking area

Structure system

- 1
i 1 i
| ! i ]
Allowable range of | | Business promotion Housing complex Housing complex
extension period specialization placement
1 T T T
Efficiency of . s Floor planning of Parking number
business [ Safety diagnosis I unit household per the household

ing price
ceiling system

residents about the
business

i

Amount of
relocation expense

Price of
surrounding new
apartment housing

Fig. 1. Hierarchy constitution of the selection factors
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Table 4. Outline of the questionnaire

Classification Contents

Period 2015.5. 11 ~5.29

Construction companies, maintenance makers, members

Target who have experience of participating directly in the project

Under 5 years—42 people,
over 5 years but under 10 years—27 people,
over 10 years—31 people

Respondent | Career

30 to 39 years old—67 people,

Respondent Age 40 to 49 years old—33 people

Face to face, sending post and E—mail

Method (Total 100 copies, only 72 copies return)
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Table 5. Weight results per range of consistency ratio

CR<0.1 CR<0.2 CR<0.3

(n=12) (n=48) (n=56)

Elements of income 0.267 0.440 0.402
Procedure elements 0.138 0.226 0.119
Element of institution 0.244 0.129 0.156
Element of building planning 0.217 0.132 0.166
Human factor 0.134 0.072 0.158
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Table 6. Calculation standard of evaluation index

Grade Evaluation criteria

0 The selection of business elements does not occur.
The possibility of occurrence of selected elements of business
1 is very low, and even if it occurs, the influence of choosing
business is very small.
The possibility of occurrence of selected elements of business
2 is low, and even if it occurs, the influence of choosing business
is small.
The possibility of the occurrence of selected elements of the
3 project is expected to some extent and influences the selection
of the project at the time of occurrence.
There is a high possibility of occurrence of selected elements
4 of business, and it has a big influence on choosing business at
the time of occurrence.
There is a very high possibility of occurrence of selected
5 elements of business, and it has a very big influence on
choosing business at the time of occurrence.
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Table 7. Outline of the questionnaire

Classification Contents
Construction companies, maintenance makers,
target members who have experience of participating directly in
the project
period 2015. 09. 20 ~ 10. 05
method Direct visit, Phone, E—mail

Questionnaires |Distribution of 30 parts in total / 28 copies recovery, 93%

Evaluation index calculation for selected elements of

Contents ) :
reconstruction and remodeling

Table 8. Evaluation index calculation by selected element of business

Element
Evaluation criteria Optional ElerE?nts Procedure Eleg}ent of Human
elements " elements |. ... | building | factor

income institution planning
max/min max max min max max

Floor area ratio Allowable

. 4611 | 3.833 | 3.389 | 3.333 | 2.000
extension range

Efficiency of business promotion 3167 | 2.889 3444 | 3389 | 2167

procedure
Business enforcement timing | 4.111 3.167 3.222 | 2.944 | 2.389
Safety diagnosis 2.667 | 3.111 3.056 | 2.778 | 2.389

Business promotion period 4.222 3.889 2.778 | 3.111 | 2.389

Estate specialized (Appearance /

Landscaping) Plan 4111 | 3.333 | 3.111 | 3.444 | 2.944

Unit generation flat planning 3.944 | 3.056 2.889 | 3.278 | 2.611

Presence of underground / deck

: , 3.278 | 2.778 | 2.778 | 3.556 | 2.944
parking lot installed
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Table 9. Definition of evaluation criteria

Structural type Evaluation FEEICHAEECY Maximum| Minimum FEEICE
y 3.389 | 2.833 | 3.111 | 3.444 | 2.444 .. |direction | function threshold Preferred function
(Column type/ wall type) orteria | =) ype value | value |
Placement plan 3.889 | 2.667 2.833 | 3.167 | 2.389 ( =z
; Elements —r <1.99
Number of parking units per ’ + typeV | 4.611 | 2.667 | 1.944 |H ):4 1.994
household 3.611 | 2.722 | 2.889 | 3.444 | 2.611 of income 7L 5 > 1994
Floor area ratio incentive 4278 | 3.222 3.833 | 3.500 | 2.722 ©
Procedure 1y < 1.667
Partner burden / refund money | 4.222 | 3.000 | 3.167 | 2.611 | 2.500 clements + typeV | 3.889 | 2222 | 1.667 | Hlz)=4 1667 o
1 x> 1
Size of migration cost burden | 3.833 2.556 2.667 | 2.722 | 2.389
: [T o <183
Conventional asset value 4222 | 2.611 | 2.389 | 2.500 | 2.444 Erllesrtrjter;tozf _ ypeV | 3.889 | 2.056 | 1.833 H(,]):il. 33"
Value of asset after completion | 3.000 | 2.556 | 2.389 | 2.056 | 1.833 St L oz > 1833
Market of sumounding new: | g 556 | 5 505 | 2020 | 2.056 | 2.222 Element [T o <183
condominium ofbuildingl + | typeV | 3.556 | 1.722 | 1.833 H(z,)zi 1.833
. > 1.833
Condition of financial expenses | 3.611 | 2.611 | 2.333 | 1.889 | 2.333 planning L%
Simplification of licensing H <9111
procedures 3.722 | 3.889 | 3.889 | 3.167 | 2.889 T:erﬂ i toeV | 3944 | 1833 | 2111 | - 2.111 .
L ox >2111
Whether to abolish the sales .

) L 4.000 | 2.500 | 3.278 | 2.667 | 2.278
price ceiling system

Efficiency of business promotion

3.222 | 3.278 | 2.667 | 2.833 | 3.667
procedure

Reliability of executive

3.222 | 3.000 | 2.111 | 2.167 | 3.500
department

Internal conflict of the

) 3.444 | 3.167 | 2.111 | 2.056 | 3.667
combination

Business agreement rate 3.611 3.778 2.722 | 2.444 | 3.944

Residents’ interest in the project | 2.889 | 2.889 | 2.056 | 1.722 | 3.278

Partner capability 3.667 | 3.500 2.778 | 3.222 | 3.778

Weight 0.440 | 0.226 | 0.129 | 0.132 | 0.072
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Table 10. Preferred outflow - inflow, net flow amount
Preferred | Preferred
) Net flow
Selecti | (i G st outflow inflow o
election elements of business cer | emen el
(@'(a) | (¢7(a) “
Floor area ratio 0.410 | 0031 | 0.379
- Allowable extension range
Efficiency of business promotion 0114 0.185 ~0.071
procedure
Business enforcement timing 0.202 0.059 0.143
Safety diagnosis 0.073 0.294 —0.221
Business promotion period 0.292 0.042 0.25
Estate specialized
(Appearance / Landscaping) Plan 0.249 0.034 0.215
Unit generation flat planning 0.168 0.071 0.097
Presence Qf underground / deck 0103 0173 ~0.07
parking lot installed
Structural type B
(Column type / wall type) 0.108 0.147 0.039
Placement plan 0.126 0.117 0.009
Number of parking units per 0113 0.127 ~0.014
household
Floor area ratio incentive 0.314 0.028 0.286
Partner burden / refund money 0.197 0.077 0.12
Size of migration cost burden 0.093 0.158 —0.065
Conventional asset value 0.148 0.151 —0.003
Value of asset after completion 0.011 0.356 —0.345
Market of surro.ur.wdmg new 0.036 0.300 —0.964
condominium
Condition of financial expenses 0.045 0.242 -0.197
Simplification of licensing procedures| 0.290 0.052 0.238
Whether to gpohsh the sales price 0142 0.139 0.003
ceiling system
Efficiency of business promotion 0119 0168 ~0.049
procedure
Reliability of executive department 0.065 0.250 -0.185
Internal conflict of the combination 0.096 0.209 -0.113
Business agreement rate 0.204 0.109 0.095
Residents interest in the project 0.040 0.362 —0.322
Partner capability 0.200 0.075 0.125
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Table 11. Net flow amount calculation and priority derivation

=7} 2|22 AIJMEIQAO]

Net flow
Selection elements of business amount Priority
(d(a))

Floor area ratio - Allowable extension range 0.379 1
Floor area ratio incentive 0.286 2
Business promotion period 0.25 3
Simplification of licensing procedures 0.238 4
Estate sLZicéisgzz?ng?pFﬁZirance / 0215 5
Business enforcement timing 0.143 6
Partner ability 0.125 7
Partner burden / refund money 0.12 8
Unit generation flat planning 0.097 9
Business agreement rate 0.095 10
Placement plan 0.009 1
Whether to abolis:y;ft\srrs]a\es price ceiling 0,003 19
Conventional asset value —0.003 13
Number of parking units per household -0.014 14
Structural type (Column type / wall type) —0.039 15
Capability to promote business of union —0.049 16
Size of migration cost burden —0.065 17
Presence of undeirr?;?auur;%/ deck parking lot —007 18
Efficiency of business promotion procedure -0.071 19
Internal conflict of the combination -0.113 20
Reliability of executive department —0.185 21
Condition of financial expenses -0.197 22
Safety diagnosis —0.221 23
Market of surrounding new condominium —0.264 24
Residents' interest in the project -0.322 25
Value of asset after completion —0.345 26
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