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Development of a Feasibility Evaluation Model for Apartment Remodeling
with the Number of Households Increasing at the Preliminary Stage

Koh, Won-kyung', Yoon, Jong—sik', Yu, Il-han®, Shin, Dong-woo', Jung, Dae—woon®
'Department of Architectural Engineering, Graduate School of Ajou University

“Future Strategy Research Division, Korea Research Institute for Construction Policy

Abstract : The government has steadily revised and developed laws and systems for activating remodeling of apartments
in response to the problems of aged apartments, However, despite such efforts, remodeling has yet to be activated. For
many reasons, this study noted that there were no tools for reasonable profitability judgements and decision making
in the preliminary stages of the remodeling project., Thus, the feasibility evaluation model was developed, Generally,
the profitability judgements are made after the conceptual design, However, decisions to drive remodeling projects are
made at the preliminary stage, So a feasibility evaluation model is required at the preliminary stage, Accordingly, In this
study, a feasibility evaluation model was developed for determining preliminary stage profitability, Construction costs,
business expenses, financial expenses, and generally sales revenue were calculated using the initial available information
and remodeling variables derived through the existing cases, Through this process, we developed an algorithm that can
give an overview of the return on investment, In addition, the preliminary stage feasibility evaluation model developed
was applied to three cases to verify the applicability of the model, Although applied in three cases, the difference
between the model's forecast and actual case values is less than 5%, which is considered highly applicable, If cases
are expanded in the future, it will be a useful tool that can be used in actual work, The feasibility evaluation model
developed in this study will support decision making by union members, and if the model is applied in different regions,
it will be expected to help local governments to understand the size of possible remodeling projects.

Keywords : Remodeling of Aged Apartment, Remodeling with an Increase the Number of Households, Feasibility Evaluation
Model

1. MB ol 1 % 46%l Dk 476,891 7} ol Eof|A] 2125}
11 Qlt(Statistics Korea, 2017), o]&3t 3-=F812] 23}
FAE QST R s dsk= Hl= At 2R R, A
Fe= =% 389 gudss Sdsker] fIgh Hat A
L5 8] 7hA - A7 AL Sl

2012 7HE SEEl oA -8 H A 85m>u|Tk Alche] ]
g A 35 7hset A-8HAE 71 30% 4 40%7HA]
shfsiglon, 2014dof= 71 145 ofske] FaT8 2
NS, 155 o2 37 7] A55S 5185kt
gt 71 Aldi4=e] 15%0TH7HA] Alth4= 5712 6185t ¢

1.1 Ao HiE | =5

Ro] 19709t FH 8 BAE ST} FRow Qg
Teralo] FYHOE T ofF 20175 702 4
Thd= 1849 ol FE2 A FE e 52,9%31 9057E

* Corresponding author: Jung, Daewoon, Korea Research Institute
for Construction Policy, 13F Specialty Con, Bldg., 15 Boramae—ro
5—gil, Dongjak—gu, Seoul, 07071, Korea

E—mail: bigluckl@ricon,re kr
Received November 28, 2018: revised March 15, 2019
accepted March 28, 2019

27 s=nMmalsE =2 M0 M4S 20194 78

¥ $.9p0] 7R3l
o3 AR} AfEKY elnde] A e



sP7) Slet - A=A wake Aaska AR, Al 2]

PNSRANA e FFETE 2fAE0] Al et B
T2 sle] SAbARS Welsle wS ofele o] @dle]
o, E3, elmdy 23S skl AAE AgAR] A
APLa} o) JHA) ) Zgtise) s ¥ 57t
CIS Hohﬂw ol W2 $Ap, ARS8

FANES = AbEsto] S RER AR 't
S2Q1 AP A QS FE R Yt
AR 271 718 AN GErlEo] 2lmds AR
it 7HeFa|Ql o] 7hssiAlH ke oAragat Akl
A& 56]] A}Ohﬂ] A7 9 27] AR Ags] FAA
E= ek,
fi Hd HeF Abd B2 A Bl A[RpA 9] A
9] =5 Fgaeel] igh TRAA Fac)ES 7hssH
st S7Feke =% FaE Aol didt A Hekeie] A
gl 7 2AR =, TR]an R ks et oArEd
712ARE ABT 4 & A or 7]t

1.2 94319| Ak} 1l gty
AT =53Ead 2ludy Al 5 2T o4t
A= A= AFGS giale 2 gjdly & Aok
S AMESHAL, TR 9] ERI(EE)E EEE W BX49]
=g i B e e KSR e e =i | S 2 KR o
2o g st
olof wet (1) Blmde ARle] ApiAgduint whAlof st
Q] TAHES 2 7)Ao 12k (2) AldsE71E =
nElg] AR AFAA oS A] sfjof sk W] A4
2 E=F Q) ARE Mt ARl plAle ks et
AR 7t mEle] TRAIA A, (4) o] A g
o7 AN ARG B9 HrER| R W QArE AR A
oF () AH AL E Bl mdlo] S A A= o A
AEglon], 1 eydat 5l e (Fig, Dtk

#

R ore

> [

e

oz
o]

| Step.1 | ‘ Review of domestic and foreign literature and existing research
7

Deriving the necessary variables to predict the feasibility
~

|

[z ] | |

Establish the process of a feasibility evaluation model |
~7

|

|

[ ||

| Stepd | ‘ A proposal of evaluation indicators and decision making methods
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| Step.5 | ‘ Model validation through case studies

Fig. 1. Research procedures and methods
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Table 1. Study on remodeling feasibility evaluation model and Influence factor

Author

Characteristic

Yoon and Park (2001)

Survey on the Factors Affecting Residents’ Consciousness to Remodeling and Affecting Profitability of Remodeling

in Seoul and Gyeonggi

Lee, Cha and Lee (2003)

Analysis of importance of evaluation factors for economical evaluation of remodeling business

Hwang and Song (2004)

Analysis of the importance of Economic Value added through the survey of experts in construction and remodeling

Yoo, Kim, Yoon and Yang (2006)

Analysis of profitability factors, evaluation criteria, profitability prediction model of remodeling business

Kim, Cha, Shin and Kim (2013)

Proposal of a business—oriented decision—making process by using the proposed model after presenting
a model that can predict revenue and expenses

Yoon, Shin and Kim (2016)

Estimation of the construction cost of the area to estimate the value of the end of life, after—tax asset,
development cost and estimated contribution
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* A case study of ‘A’ apartment complex in Seocho—gu, Seoul
** (c) can be legal up to 15% of existing households

Fig. 2. Changes in the number of households after Remodeling Projects
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Fig. 3. Changes in Value after Remodeling Projects
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Fig. 4. Profitability Structure of Remodeling Projects
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Fig. 5. Determination of union expenses
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*xx A case study of ‘A’ apartment complex in Seocho—gu, Seoul

Fig. 7. Relationship between contract area and floor area ratio
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Table 2. Change of floor area ratio after remodeling business

Floor area ratio . Remodeling
- Completion )
Division | Bgfore After Growth - Completion
(%) (%) rate(%) Year
Case. 1 249.5 387.3 155.2 1989 2012
Case. 2 | 208.2 294.3 141.3 1987 2013
Case. 3| 237.6 346.9 146.0 1989 2014
Case. 4 | 258.4 370.7 143.4 1992 2014
Case. 5| 303.8 424.5 139.7 1993 2014
Average | 251.5 364.7 1451 - -
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Table 3. Detailed classification of Feasibility evaluation models

Decision-making

Division Input module Analysis module
module
Step.1 Input Actual Data Calculate contract Fea5|b|l|\ty
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Step.2 Vanablg Data Calculate future Rate of return

Setting value

Identify Fixed Factor Calculate total cost Share of the

Step.3 Data Expenses
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Table 4. Input Actual Data (Before remodeling business

Division Item Division Item
1 land area 6 Number of households
2 Total floor area 7 Neighborhood facilities area
3 Floor area ratio 8 kindergarden, Religious facilities

area

Exclusive dwelling Underground parking lot number
area of floors

5 Supply dwelling area 10 Apartment price per unit area
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Table 5. Variable Data Setting

Division Item Default

1 (Prediction)Floor area ratio (Existing)Floor area ratio x 150%

(Prediction) Apartment price per| (Existing) Apartment price per

unit area unit area x 110%
3 (Prediction)other public area (Highest+Lowest)/2
level
4 (Prediction)Number of parking 1.2 parking spaces per

spaces per households households

5 Purchase non—union members 10%
households ratio

6 Loan ratio 40%

7 Ngw households areg to 50%
increased area ratio

* The number of parking spaces must meet the legal minimum.

_—

423 1 2013t =t

A7 ARG Wt W AR, w9 o= 3l 2okl ghell
=2 A]
= o

dhstel AhgAte] Mel




Table 6. Identify Fixed Factor Data
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Division Fixed value Reason
Increase the number of households ratio Maximum 15% Increase the nuznber Of. hpuseholds can be legal
up to 15% of existing households
. . 2
Legal ) ) (Existing) Exclusive dwelling area less than 85m°| Maximum 40% If Exclusive dwellm‘g area less than 85m’,
Exclusive dwelling 40% increase.
area increase (Existing) Exclusive dwelling area more than Maximum 30% If Exclusive dwelling area more than 85m?,
85m’ ° 30% increase.
Underground parking (Ex‘smg)UQS&?ESQ%E?S?E)L?L number of 38 m? Construction after demolition of existing frame
lot area correction isti i .
(Existing)Underground parking lot number of 35 m? Use existing frame
floors more than 2 floors
(Prediction)Floor area ratio area more than W5.7 million The higher the floor area ratio,Difference is
Construction cost 280% ’ applied because the difficulty increases
per unit area (Prediction)Floor area ratio 250% ~ 280% W5.5 million
Advisory and (Prediction)Floor area ratio less than 250% 5.3 million
literat R . . .
tterature Construction cost and Business promotion expenses interest rate 4% Apply for bank loan
Loan interest rate 4% Apply for bank loan
Business promotion expenses per unit area 0.6 million Business promotion expenses
Moving cost per union members W1.5 million Moving cost
Purchase Union members households ratio 90% (Prediction) Apartment price per unit area x 90%
Purchase Union members households interest rate 8% Apply for construction contract loan
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Table 7. Detailed area classification

Including the ’
o 9 Including the
Division Floor area
. Contract area
ratio
Supply Exclusive Dwelling Area 0 0
Dwelling
Area Dwelling Public Area o] o]
Subsidiary Ground 0 0
Facilities Underground X 0
Community Ground X (0]
Facilities
Other Underground X (0]
Area .
Neighborhood Ground 0 X
Facilities Underground X X
Kindergarden, Ground 0 X
Religious facilities Underground X X
2zdy d
[ [ERECEE] (BH)PE8E [HEELEE]
[ . | WBEed | soewd |Ndgeiasdd] soisedd [IugoMesed] siqssed |
i m2 mz m m? m2 m2
ATYPE 107 8123 8,691.61 922 986,54 210 224,70
BTYPE 7 5.3 574,76 921 110,64 710 5.0
C-TYPE n 84,56 930,16 960 10560 219 2409
D-TYPE 78 8105 6,321.90 920 71760 210 163,80
ETYPE 0 - - - - = =
FTYPE 0 - - - -
il 208 16,918,43 - 1,920,38 - 431,79
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Fig. 9. Calculate contract area of case study (EXCEL screen)
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Fig. 10. Calculate future value of case study (EXCEL screen)
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Table 8. Composition of total cost

Division Iltem Details

Construction Costs Construction Costs

Business promotion costs

Business Expenses Moving cost per union members

Total business
expenditure
(W)

Purchase Union members households

Construction cost interest

Financial Expenses| Business promotion expenses interest

Loan interest

General Sale New—households sale revenue

Revenue

Total business
revenues (X)

Non—households sale revenue

Total cost | Total business expenditure (W) — Total business revenues (X)
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Fig. 11. Feasibility evaluation of case study (EXCEL screen)
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Table 9. Overview of the verification case-study

Division (Existing) Eloor Sl 2 0l Type Characteristic
arearatio  |Households
_ High Floor area ratio,
Seoc‘rl;\? ou 268.50% 239 ( 22’02:3 ) Small scale complex,
pyeong Medium type
Gananam—au o8 Medium Floor area
Q‘B, & 248.85% 138 (oyeona) ratio, Medium scale
pyeong complexMedium type
Low Floor area ratio,
Gangl‘wcafn o 182.81% 2,015 1(3’ ;561)9 Large scale complex
pyeong Small type
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Table 10. Contract area comparison and verification

-

Division Seocho-gu'A” | Gangnam-gu B’ | Gangnam-gu ‘C’

Existing data 268.50% 248.85% 182.81%

F'Or‘;’ﬁirea Actual data 399.68% 387.76% 289.13%

Prediction data 402.75% 373.28% 274.22%

Existing data 208 120 1,753

umoer O | Actual data 237 138 1,983

Prediction data 239 138 2,015

Number Existing data 134 55 489

of parking Actual data 286 152 2,450

SPaces | Prediction data 287 166 2,418
Exclusive | EXisting data | 16,921.24m? | 10,121.70m® | 71,852.90m?
Dwelling Actual data | 23,501.78m? | 14,117.34m? | 100,512.08m?
Area Prediction data | 23,685.80m? 14,170.38m? 100,594.06m?
) Existing data 1,921.24m? 1,257.15m? 21,893.34m?
P%‘Z"Z‘iﬁ Actual data | 4,799.73m? | 3,552.32m% |  47,084.24m?
Prediction data| 4,835.42m? 3,235.64m? 42 572.76m?
Senvice | Existing data 437.81m? 1,206.75m* 5,250.57m?
Facilities Actual data 1,637.17m? 1,711.39m? 9,264.97m?
Area  |Prediction data|  984.22m? |  1,439.55m> 5,502.48m>2
Underground| Existing data | 3,702.17m? - 1,960.40m*
Parking Lot | Actual data 9,221.97m? 5,691.98m? 86,156.02m?
Area Prediction data | 10,906.00m? 6,308.00m? 91,884.00m?
Existing data | 22,979.65m? | 12,585.60m? | 100,957.21m?
C‘;”rg:d Actual data | 39,060.05m® | 25,073.03m% | 243,017.31m?
Prediction data | 40,411.44m? 25,153.57m? 240,553.30m?

Error in contract area(%) 103.46 % 100.32 % 98.99 %
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