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Proposed a ChecKklist for the Classification of Construction Business Model by Utilizing the
Price Influence Factors and the Construction Regulation
— As Focus on Aged Public Rental Apartment —

Park, Seongsik', Bae, Byungyun®
'"Land and Housing Institute

Abstract : 1990s, Construction market continued to grow in South Korea exceeding 20% of GDP, In 2015, more than 30
years of old multi—family dwellings amounted to 4,93 million and it continues to increase until 2019, In Particular, the
share of Public rental Housing accounts for 90.6% of South Korea’s Total aging housing. Before checking the feasibility
of Construction Project Management such as Renovation and Reconstruction, Checklists were presented through price
impact factor analysis and analysis of housing construction system(Regulation). Based on 32 Price Influencing factors
and 20 Indicators based on the housing construction system The Construction project management seems appropriate,
As a result, the 22 complexes were found to be suitable for remodeling, This study is meaningful enough to be used for
Domestic rental Housing construction and Construction project management and to suggest specificity, Future Research
is needed to Quantify the checklist,

Keywords : Price Influencing Factors, Construction Regulation, Checklist, Construction Project Management
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Private Housing
reconstruction project

Public rental Housing
reconstruction project

[ Basic Planning | :

| Safety Inspection |

Safety Inspection

Project
Preparation - -
Establishment of Establishment of
Maintenance plan and Maintenance plan and
Designation Designation
of Maintenance area of Maintenance area
Approval of association
establishment committee
Project Approval of establishment Establlshmlgrat\on ......
Enforcement of Copartner | : measures .
Authorization of Project Authorization of Project
implementation implementation

| Apply of sellinlots |
Establishment of
management disposal
plan
Management disposal
plan permission

Disposal

Immigration

e |

| Construction | | Construction |

| Completion and Move In | | Completion and Move In_|

Finish

| Notice / Liquidation |
Fig. 1. Comparison of Processes for Reconstruction Private
Housing and Public Rental Housing
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Table 2. Comparison of existing and improved methods of feasibility analysis

(Byungyun Bae, 2017)

After Value
Division Before Value
Existing method Improvement method
Method Sales Comparison Approach Sales Comparison Approach Stair Price algorithm
. . - . Recent transactions in nearby areas that are ’
Object Object of Building for Remodeling ) . ) After remodeling the target value
physically similar to the subject
Revision Based on ) Land Price Indexes Road, Pitch, Shape
Revise Value
External Factors Officially A g
olally Assesse Factor(18EA) of Land Price
. ) L - Individual Land Price
Applying the sale price within Revision Based on )
. oo Revise Value
Methodology the remodeling complex through Building Factors ) Site, Structure, Use,
recent transactions House Price Indexes Remaining value
Revwls‘|on Based on Revise Value Officially Assessed . )
Individual Factors o ) Sales Comparison Price
Individual House Price
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Table 3. Rental Housing Status of Land and Housing

Search Apartment Period | January 2009—January 2019
Target renovation
Remodelling, Renovation,
Keyword Reconstruction
Data KOSIS
Base NDSL Resiee?(;ch Architecture, Building
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Table 4. Selection of Price Influencing Factors

Table 5. Factor Removal Methodology Using Expert Interview

Sector (5) | Category (14) Detail Factor (79)
Population, resident age, number of households,
population area of residence, occupation, education,
characteristics | income, number of single—person households,
Population number of households
and Society
The number of basic living beneficiaries,
Social economically active population,
characteristics | Population structure (number of people
over 65 years old, population under 20 years)
The number of households, the number of
people, the year of completion (old age), the
Complex Scale | number of floors, building structure, building
occupancy rate, floor area, land area (total area),
exclusive area, public area, barrier—free facility,
Flat structure, social welfare facilities, elevators,
Complex facility | maintenance and repair costs, Parking lot,
security, security
Residential | Harmony with | Aging building ratio, building closure rate, floor
building | the surrounding | area ratio, Housing prices (differences and
area changes with surrounding areas such as rent),
(Required) Structural safety, residential
Safety environment, construction deadline, mechanical
Diagnosis equipment, electrical and communication
Criteria (Others) Seismic Design, Design Drawing, Repair,
Repair, Change History
Comfort Pg\lution source (factory, etc.), highway and
railway presence
Land use Unite Density, Population Density, Area of Use,
status Housing Type
Population Movement, Housing Supply Plan,
Land ) Urban, Sub—center, and Living Area Division,
Location and : )
space Hous.mg Site and Urban Development Plan, .
Restriction of Land Use, Change of Space Axis
(Suburbanization)
- Bus stop and number of lines, number of subway
accessibility ;
stations, road
infra Number of commerce, education, childage,
Convenience | culture and medical facilities, number of public
institutions
Number of Basic Recipients, Economically
Active Population, Number of Housing, Housing
Housing Supply Rate, Housing Type, Housing Area,
demand Single Household, First—Generation Household,
Old Housing Ratio, Number of Tenants (No
Homeless), Population Structure Population)
Local
economy Industry and Number of busingsses and workers, size of.
economy business, industrial structure, gross domestic
product
Fiscal Inducement, Budget Size and
Municipalities | Segmentation, Per Capita Local Taxes, Fiscal

Soundness (liabilities), Land Price Change
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No Detail Factor Select Reason
’ Population « Can be integrgted with indicator 2
(resident age)
Resident Age
+ Population +
2 population structure @] -

(over 65 years old, under
20 years old)

Can be integrated with indicator 13

X
3 | Number of Households (number of households)
4 Living area % Can be |ntegrateq with indicator 19
(exclusive area)
5 Job % Only index 1Q (basic living recipient)
is enough
6 Education X |Low utilization as a current indicator
7 Number of single % Can be integrated with indicator 13
household (number of households)
8 Number of 1th % Can be integrated with indicator 13
households (number of households)
As it is a plan to utilize public
9 income % renta! housing, it is Judggd that
the income of tenants is not
significantly affected.
10 Numbe‘r Qf Basic o
Recipients
11 Economically active % Same opinion as Indicator 9
population (Income)
Population structure Can be integrated with indicator 2
12| (65 years old or older, X (resident age)
younger than 20 years) ¢
Number of households
13 + number of single o _
households + number of
1th households
14 | Number of apartments O -
15 Completion year @] -
16 Highest floor @]
17 Architectural structure o _
type
18| Land area (total area) @) -
Dedicated Area
19| + Residential area + O -
plane structure
Possible to integrate with indicator
X
20 Common area 26 (resident welfare facility)
21 Disabled facilities O
22| Building—to—land ratio o Ind\catOﬁs 22 a‘nd 23 will t?e merged
into ‘Use Areas
23 floor area ratio -
24 Parking lot @] -
o5 Flat structure % Can be integrated with indicator 19
(exclusive area)
26 Welfare facility o _
+ Common area
Calculate the management cost
that has been invested so far
Maintenance (Repair) , compared to the project cost, rather
27 O .
Cost than the simple management cost,
and identify when the management
cost exceeds the project cost
28 EV presence O -
29 security O -
Safety Diagnosis ) -
30 Element: Structural % Replaced with  ‘Indigenous

Safety

indicators’ through legal review
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No Detail Factor Select Reason No Detail Factor Select Reason
Safety Diagnosis 55 Road e) -
31| Element: Residential X -
Environment By measuring the price of private
56 Housing price (different o homes in quasi—equilibrium, it is
Safety Diagnosis from rent area) possible to measure the local value
32 | Element: Construction X - of current rental homes.
Deadline
- . Possible to integrate with the 69th
57 Old building ratio X . .
33 Safety Diagnosis % _ index of old housing
Element: Machinery ) Can be integrated with Indicator 40
58 floor area ratio X (Use Area)
Safety Diagnosis se Area
34 | Element: Electricity & X - 59 | Building—to—land ratio % Can be integrated with Indicator 40
Communication (Use Area)
e . 60 Number of Basic o
35 | Other: Seismic Design X - Recipients
36 | Others: Design Drawing | X - g1 | Economically active X |Low utilization as a current indicator
population
Others: Repair, Repair, .
% _
87 Change History Population structure Can be integrated with Indicator 51
62 | (65 years old or older, X (Population M H
Low correlation between lake younger than 20 years) opulation Movemen
38 Household density X density and public lease housing £ i h
supply and management ven |. t erg gre many houses
63 Number of houses X nearby, it is difficult to say that the
39 Population density « |Same ODImOnda;nlgi?;g:ator 47 (Unite individual living conditions are good
64 | Housing Supply Rate % Same opinion as indicator 63
Area of use , . (number of houses)
. Review of changes in the use area
+ Restriction of land : ; L .
40 ) O |around the time of construction and Low association between housing
use + floor area ratio + . . L
) now 65 Housing type X type and public rental housing in
construction rate )
the surrounding area
. Low associatiqn between hqusipg 66 Residential area X |Low utilization as a current indicator
41 Housing type X type and public rental housing in
the surrounding area 67 The number of single o Indicators 67 and 68 are merged
Population movement household into ‘number of households’
42 + Population structure o _
(65 years old or older, 68 Number of 1th
younger than 20 years) Households
43| Housing supply plan o _ 69 Old Housing Ratio O
Downtown, Subcenter 70 The number of tenants O
44 2 ’ X Objective Criteria Ambiguity (the homeless number)
and Living Area
i Maintenance zone 5 . Number of businesses y In(fj]ges of .mvtekt]ropolnan Zrea lack
designation and workers confi efnce |r: etsurroun| ing areas
- - — of apartment complexes
46 Housing Site and Urban | Indicative of new developments, - P - plex
Development Plan not suitable for inventory use , Indices of metropolitan area lack
- - - 72 Business scale X |confidence in the surrounding areas
. Can be integrated with Indicator 49
47 | Land use restrictions X of apartment complexes
(Use Area) - -
- Indices of metropolitan area lack
48 Space Axis Change X Objective Criteria Ambiguity 73 Industrial structure X |confidence in the surrounding areas
(Suburb) of apartment complexes
Number of commercial, Regional gross domestic Indices of metropolitan area lack
49 educational, childage, o _ 74 |19 I’Od?JCt (GDP) X |confidence in the surrounding areas
cultural and medical i P of apartment complexes
facilities Judging that there is little correlation
Civil affairs through public 75 Financial support X between local government finance
50 Number of public | institutions in daily life are excluded and LH project
institutions because they are being converted Budget size and sector Judging that there is little correlation
to the Internet. 76 | PUCget size an X | between local government finance
organization )
Pollution source and LH project
51 O - . -
(factory, etc.) Judging that there is little correlation
- - Local tax burden per .
Low effectiveness as a regional 77 person X between local government finance
52 | Highway and Railway X indicator rather than a peripheral and LH project
indicator ) Judging that there is little correlation
8 Fiscal Soundness % i
Bus stop and number of 7 (iabilities) between local govem‘mem inance
53 routes ) - and LH project
. . % .
54 Subway station o _ 79 Land price change Can be replaced with 30
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Table 6. Final Price Influencing Factor

Group Sector Detail Factor
(2) 7 (32)
Facility Year of Construction, Type of Building Structure,
Information Number of Buildings, Number of Floors
Character of Householder Status, Number of Households,
Householder Social Weaknesses
Complex | peyelopment Land area, area of use, (newly) migration measures,
P occupancy, eviction, vacancy status
Unit household flat, parking capacity, auxiliary welfare
Residence | facility type and area, EV presence, management and
convenience | repair cost, security and security facility installation,
barrier—free facility installation
Development Population change, households, tenants,
demand and basic life security beneficiaries
Supply Percentage of Old Housing, Current Use Area,
Complex possibility Housing Supply Plan, Maintenance Zone
A .. "
ea Types and locations of living facilities, types and
) locations of hate facilities, number of bus stops
Convenience
and routes, number of subway stations and routes,
road conditions
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Table 7. Housing Construction Standards for Deriving Indicators

Select Contents Revision
Construction standard to prevent Insulashtz:ér;gkness 1985.12
heat loss and rationalize energy use Hoat t —
of bulldings eal HANSMISSon | 4967 o7

rate standard
Rules about building structural Seismic Design 1988.02
standards and building Act Standard '
| Fire Protection Act” Sprinkler Standard | 1990.06
Possibility Based on floor shock sound Based on slab
protection structure (and standard ; 1991.01
thickness
floor structure)
Parking lot law, housing law, public | Parking lot setting
X : 1991.01
housing special law standard
Health—Friendly Housing Construction Standards 2013.05
Crime Prevention Building Standards 2015.04
Thickness Standards of Boundary Walls among
Households in Apartment Buildings (Related to Sound 1991.01
Insulation Performance)
Height limit standards for securing sunshine 1991.05
Mandatory installation standards for convenience 1998.02
facilities such as the disabled )
Not or Energy use and waste materials utilization standard of
i 1999.02
Unnecessary | building
Criteria for Efficient Energy Utilization and Eco—Friendly
) . 1999.02
Construction of Buildings
Minimum residential area 2004.06
Housing performance labeling system 2005.01
Long. I\fev housing construction standards and 2013.12
certification system
O1F A3 20| 715 67) 71220] thgh Al AT
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Table 8. Slab thickness minimum standard

Contents Revision
Floor thickness is 12 ~ 18cm without any noise standard
(LH: 12cm or 156m) Before July 2005
Standard floor Wall type 21cm, Flat plate type 18cm,
structure Ramen type 15cm or more August 2005
Tension Floor Regardless of floor thickness To
Shock sound meets certain criteria April 2014

Structure (light weight 58dB, weight 50dB) or less

Wall structure Floor thickness 21cm or more +

or flat plate | performance recognition (lightweight 58dB,
structure weight 50dB) Since May 2014
Ramen Floor thickness 15¢cm or more
structure (performance is autonomous)
5) sAflelr, axrAld AR - A B okt wel W E
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)tH(Table 9.

Table 9. Insulation thickness and heat transmission rate

Contents
Insulation material minimum Heat Transmittance Revision
thickness standard Requirements
(Unit: mm) (Unit: W/ m® - K)

50 0.58 1985

65 0.47 2001

85 0.36 2010

12 0.27 2013

155 0.21 2015

WRIAA 7|2 19880l Ad=ar, A WRIEA 7]

T2 AR 1, IR Faste] A7) 2,400 2717
Tvnell AE 4= Al A3 Foll Atk Table 10).
Table 10. Seismic Design Standard

Contents RSl Application

Time 18

1988 | * More than 6 floors or more

Year than 100,000m?

- Sales facility with a floor area
of more than 10,000m?,

« More than 5,000 square

* newly established

. ) 2
+ Add Dynamic Analysis Y%(;(r) meters
« Public hospital and power
plant over 1,000m?
« Add nonlinear analysis method
. ) ) 2005
+ Added special consideration Yoar o
for seismic design « Building more than three
levels
+ Detailed earthquake disaster « Total floor area 1,000m? or
+ Seismic Design Category 2009 more
+ Detailed structural type Year
classification
» Performance design method
added .
+ Seismic design of non— 2016 Building more than three
- levels
building structures Year

. 2
» Added seismic design of base More than 500m

isolation structure

TEFEo] AL 163% oAl A
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Table 11. Mandatory installation of sprinkler equipment in case
of Apartment housing
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Table 12. Parking lot installation

Contents
Underground
i Revision
ZEIAITE) l.Ot Minimum ratio Dedicated Area Standard
construction
rate

1/115 (Amount/m?) less than 60m*

Not 1/100 (Amount/m?) |less than 85m” more than 60m”| January
)
)

applicable |1/100 (Amount/m? less than 60 1991
1/85 (Amount/m?) |less than 85m? more than 60m’

More 3/10 [1/75 (Amount/m?) less than 85m? F(?t;rggry
More 3/10 2 less than 60m? December
More 4/10 1/75 (Amount/m?) less than 85m? more than 60m?| 1994
0.40 Permanent
(Amount/House) lease June 1996
0.80 less than 40m?
(Amount/House)
More 3/10 . 2
0.90 National | more 40m“and | August
(Amount/House) lease less than 50m 2009
1.00 more 50m? and
(Amount/House) less than 60m°

201349 64 oI5 PPAYTE 241l AE A%
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Table 13. Health-friendly Housing Construction Standards
(Clean Health Housing Construction Standards)

Revision

June 2013
(new established)

Applicable

Housing construction or remodeling Project of
500 households or more

20144 54 o]Z olmlEE AME uj= thx| 9 Hu@n%
3} orHEE kel 2AS o WA A2 2e
2 o|%35} 5}l QT Table 14).

Table 14. Crime Prevention Construction Standards

Applicable Revision

Contents

If more than 16 floors,
more than 16 floors

All floors above 11 floors

Revision

June 1990 (newly established)

May 2005

(Duty) 500 households or more
(Recommended) Less than 500 households

May 2014
(new established)

January 2017

All floors above 6 floors (Enforcement: 2018.1.27)
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Table 15. Indicators for the level of Obsolescence of Complexes

Evaluation Item Evaluation Criteria (Evaluation Unit: Year Built)

Interlayer noise reduction Before 2005 2006 ~ 2014
performance
Before 2002 2011 2014 After

2001 ~2010 | T2013 | T2016 | 2017

After 2015

Insulation performance

Seismic performance 1989 71994 | 1995 ~ 2005 | 2006 ~ 2016 | After 2017
Fire Prevention and Fire Before 2004 After 2005
Fighting Performance
Underground Parking Lot Before 1995 After 1996
Application level of indoor Before 2013 After 2014
clean technology
Crime pre\l/s:et:on design Before 2014 After 2015
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Table 16. Construction Project Management Type of
Classification Checklist

Evaluation item

Lessthan | o o5 | 26-30 | More than
Aging degree | 20 years of
years years 30 years
age
. . Completion
o Completion | Completion | Completion B
Complex | Seismic Standard | g, . 5017 | 2006-2016 | 19952005 11933%0)

Over 190% | 170—189% | 150—169% | Less than
floor area ratio | of floor area | of floor area | of floor area | 150% of floor

ratio ratio ratio area ratio
Have on land None Have
Less than o o Over than
Population growth| 3% for 3 3 5%;]‘0.[3 6 BMOT‘? 3% for 3
- | consecutive | consecutive )
rate consecutive consecutive
years years
years years
Average private
rental price within Lesg than 3 3—4 Times | 4-5Times Morg than
times 5times
1km
Around Residential and
Location .
commercial rates | Less than 60-69%(5) | 70-79 More than
within aradius of | 60% ’ 80%
1km
Old Housing Less than oo oo More than
Ratio 50% 50-59% 60-69% 70%

500m radius bus
stop and number
of routes

Bus Stop 2 /|Bus Stop 3 /|Bus Stop 4 /| Bus Stop 5/
Route 3 Route 4 Route 5 Route 6
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Table 17. Apply A Construction Project Management Type of
Classification Checklist To Case

Evaluation item

More than 30 years
Completion 1995—2005

Less than 150% of floor
area ratio

Aging degree

Seismic Standard

Complex
floor area ratio

Have on land Have

3—5% for 3 consecutive
years

3—4 Times

Population growth rate

Average private rental price within 1km

Around |Residential and commercial rates within
Location aradius of 1 km

Old Housing Ratio

500m radius bus stop and number of
routes

More than 80%

More than 70%

Bus Stop 4 / Route 5
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Table 18. Health-friendly Housing Construction Standards
(Clean Health Housing Construction Standards)

Result of Result of
No Name of | Construction No Name of Construction
Complex | management Complex management
Type Type
1 Seoul A Reconstruction | 29 Daejeon A Maintenance
2 Seoul B Remodeling 30 Daejeon B Maintenance
3 Seoul C Remodeling 31 Daejeon C Maintenance
4 Seoul D Reconstruction | 32 Daejeon D Remodeling
5 Seoul E Reconstruction | 33 Daejeon E Remodeling
6 Seoul F Maintenance 34 Ulsan Remodeling
7 Seoul G Reconstruction | 35 Jeju Remodeling
8 Seoul H Remodeling 36 | Gwangmyeong Remodeling
9 Seoul | Remodeling 37 Bucheon Reconstruction
10 | BusanA Maintenance 38 Gwanak Remodeling
11 | BusanB Maintenance | 39 Suwon Maintenance
12 | BusanC Maintenance | 40 Ansan Maintenance
13 | BusanD Maintenance 4 Uijeongbu Maintenance
14 | Incheon E Remodeling 42 Pyeongtaek Maintenance
15 | Incheon F Maintenance 43 Gangwon A Maintenance
16 | Incheon G Remodeling 44 Gangwon B Remodeling
17 | Incheon H Maintenance 45 Gangwon C Maintenance
18 | Deagu A Reconstruction | 46 | Chungcheon A Remodeling
19 | DeaguB Maintenance 47 | Chungcheon B Maintenance
20 | DeaguC Remodeling 48 | Chungcheon C Remodeling
21 | DeaguD Remodeling 49 | Jeollabuk—do A Remodeling
22 | DeaguF Maintenance | 50 | Jeollabuk—do B Maintenance
23 | Gwangju A Maintenance 51 Naju Maintenance
24 | GwangjuB | Maintenance | 52 Mokpo A Remodeling
25 | Gwangju C Remodeling 53 Mokpo B Maintenance
26 | Gwangju D | Maintenance | 54 Suncheon Maintenance
27 | Gwangju E Maintenance 55 Gimhae Remodeling
28 | Gwangju F | Maintenance | 56 Kyungsang Remodeling

140 st=zsmeisE =25 F202 xes 20104 112

7.

[N

=

el =Rl o] g 247 R 9 Rste] w2t
AAVge] ) ERE AR
A= S5
Goto] 7FAke] o] A e A ARl 28
5= Q=S AR FRER AZY2ES Aot ¥
AR BEAAA ] Holg HEOIA gt v
oF o] AAAQ] mrAlolN 24T, Wel AEAY
5l AR/ItER] hssta e Aees s A
A HFERE T o R A B A s
AT 14 49159 Skgel B8 8 % 4
olc}, AMAIY FHEF AR AE ASE TT
==el) 7lA9gEQ01e 3972 BAEo] 2851l

, FEAN A AR B RE TS ANl %
20700] NS AL, AR ASS BT FHER A3
ZH /\}040] ZIGH 1:]—;(] =2 J}u}gm#u:] 5670

O
= o
O

-

koo %0 m o

<ol et G TeHlo] 6] 57He] B
7k AR o] Slek

AR AFAL ae A S

ot
”
a:
ol
o
oo
Hu)
ol
JWN

[u}

o b
YA B, TR B4
ARl Sfpl7} Qi SRt TR o= Ay
3 ol i, FRYFA A% 2 elndze] Bag

A AA At A
JER Q7] AR B Qg AAIsE 53
9] 7HAFFRE EEsto] A AR ET AE A
AT FsAdis=ee] TGS Sl FE
e AT AES] ARFSE 93t A7} Xl E|ojof sfaL,
%oéf'%ﬂlﬁ% AF2|TfsE A RS AgSto] ESAI

ek Al AFARY] 7ER| RFaslo] T A-tE] o]
F% Aolrt,
ZAle| 2
H 93l 20199 E HE WER FASA A AL o
o3} Ax}o] QlHo)(FHA|H 3 1I9RERP—B099826—05).



References

Bae, B.Y., Kim, K.R., Shin, D.W,, and Cha, H.S.
(2017). “Analysis Methodology for Feasibility Study
of Remodeling of Aged Apartment by Comparative
Analysis of Price Influencing Factor.” Korean Journal
of Construction Engineering and Management,
KICEM, 18(6), pp. 47—56.

Bae, B.Y., Kim, K.R., Shin, D.W., and Cha, H.S, (2017).
“Improvement of Calculating Method of the Officially
assessed individual House Price of Aged Apartment
Remodeling reflecting Feasibility Analysis.”
Korean Journal of Construction Engineering and
Management, KICEM, 18(6), pp. 89—97.

Berlin startet neues Modernisierungsforderprogramm
(2018). “https://www,stadtentwicklung.berlin.de/
aktuell/pressebox/archiv_volltext,shtml?arch 1812/
nachricht6652, html”

Berlin—Neukdlln “Wohnungshttps://www,berliner—
genossenschaft, de/impressum/bauprojekte/”

Bureau of Urban Development Tokyo Metropolitan
Government (2016). “Urban Development in Tokyo
2016,

Euroconstruct (2017). “European Construction Market
Outlook until 2017—Continued Strong Market
Performance.” 83rd Euro construct Conference,
EUROPE'S LEADING,

Junko ABE (2016). “Proposals to Improve the Housing
Estates in Tama New Town, Japan” Tokyo
Metropolitan University,

Kim, E.I, and Lee, Y.K. (2019). “A Study on the Policy
for Small—sized Apartment Housing Remodeling
Focusing on Housing Status” Architectural Institute
Of Korea, KICEM, 29(6), pp. 35—45,

NS 280t HEAMY RYRT MIZAE MOt - =SSSYUFE S22 -

Kim, K.R., Yoon, Y.H., and Kim, C.H. (2016).
“Improvements in the Business Process Model for
the Aged Apartment Remodeling Project — In Case
of the Number of Units Increased —” Journal of The
Korean Housint Association, 17(5), pp. 45—53.

Yoon, Y.H., Kim, K.R., Shin, S.K,, Park, S.S., and
Lee, D.H. (2018). “A Study on Old Multi—Family
Residential Remodeling Project’s Scope and Process
Based on Business Models,” Journal of The Korean
Housing Association, 29(6), pp. 35—46,

20F 11990 th gH=o] A AR GDPHE| 20%5 A3]she AldsiiA Ad7sl et 20159 = 30 ool k=% 3-580]

403Tt5of o]2% 31, 2019d FA7IA] Al&slA FFskAL 3] 359

Zel0] w28 T AR wP35El] 90,6%

2 it eRdy 0 405 5 AN el AR Hol 2ol /st AU RY B571ES AgeRclE A 2
24 HAA =] LAL B AT AES ARSI, FIANTE 71 G A2 32 FAAMA S 207) A|EE A
S2hg 3 At GTAL AZISAR0) MR A0 R BAEGD, 5670 Tlo] S} gL AL} 22 el meel &
o w2 BAEGIT B ATl Sy Qrle 298 A9 A S 9% = FTERE H5ge] 287150, 54
32 AAFSHE o] SRS o} gle, FF AL A2 AES] HYIE 918 A7 Bt

FIQUE 1 1A GFAL), DUAE, AT AE, ARG

stR7AMBlE =28 X20H M6z 2019 112 4]





