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An Analysis on the Characteristics of Each Phase's Risk Factors
for High—Rise Development Project

Chun, Young-Jun®, Cho, Joo-Hyun'
"Department of Real Estate Studies, Konkuk University

Abstract : The 106 buildings of 200 meters’ height or greater were completed around the world in 2015 (CTBUH, The
Council on Tall Buildings and Urban Habitat), They beat every previous year on record, including the previous record
high of 99 completions in 2014, This brings the total number of 200—meter—plus buildings in the world to 1,040,
exceeding 1,000 for the first time in history and marking a 392% increase from the year 2000, when only 265 existed,
South Korea recorded three completions during 2015 — improving slightly over 2014, in which it had one, This study
focused on the fact that high—rise building development project risks have not reduced in Korea in spite of numerous
studies and measures, And it attempted to examine whether existing studies and measures have been presented on the
basis of the accurate analysis of existing studies and measures and classify and analyze the characteristics of each phase’
s risk factors in the hope that its results would be one reference point as to the measure to prevent high—rise building
development project risks in the future, A high—rise building development project is the high risk project as compared
with the low—rise project. Because a high—rise development project takes long and is very sensitive to the changing
environment, Therefore, in order to succeed the project it becomes necessary to effectively manage the risk involved in
the process of the high—rise building development project, The result of this study can be used as the guideline to make
the risk management system for the high—rise development project.

Keywords : High—rise Building, Real-Estate Development, Risk Factors, Revenue and Expense, AHP (Analytic
Hierarchy Process)
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Buildings 200 Meters or Taller Completed Each Year from 1960 to 2017

In the. ducted b b
nﬁheysem 510 release the study atyear end),
CTBUH projected 97 buikdings had completed in 2014,
. That number has been revised 10 99 this year, based on
D, aseries of updates Afier continued esearchthoughout
F noo 2015, news height figures and completion dates have
resuhed in the officisl CTBUH record now showing 99
campleted 200m + buldings in 2014, |

Total Number of 200 m+ Buildings in
Existence in Each Decade from 1920 to 2015
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Notes:
Number of 200 m+ buildings Projected number of 200 m+ buildings 1. Wecan predict 2016-2017 buikling completions with some
accuracy due to projects now in advanced constiuction. A
| : Tangels given to indicatethe challenging factors in
Number of supertalls (300 m+) Projected number of supertalls (300 m+) predicting building completion dates.

I S 2. Towlsafter 201 take into account thedestruction of the
Number of megatalls (600 rm+) Projected number of megatalls (600 m+) World Trade CenterTowers 1and 2.

Fig. 1. The Amount of 200 m+ buildings completed each year from 1960 to 2015, with projections through 2017
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Table 1. Study on method of risk-hedge of real estate development project
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| . .
Lim, Y.S. | A study on the Risk Management of Real Estate Surve
(2009) Development Project Y
Clg 22)= Camplatiere: 2o Bulldinoshy Sounty] e Lee, C.G. | A Study on Risk Management of Golf Resort
G 15347 Note One tallbuilding 200 m+ in heightwas also completed during » eI y Y g AHP
2015 in these countries: Australia; Azerbaijan; Bahraim; Canada France; (2008) Development Project
India; Italy; North Korea; Philippines; Saudi Arabiz; Turkey; Vietnam £ 15,000
» Jung, J.H.| A Study on the Risk Management of Real Estate AHP
o :gm' "‘f:m?:m;ra‘fg‘?% ) o E (2007) | Development Project by AHP
um of Heights (Total =25 m, r 3 e
z 5 Kim, J.H. | Evaluation of Risk level in Real Estate Development
Total Number of Countries =21 '
R - otalfumber ot Countries % (2006) | Project based on Risk Factor Identification AHP
- Kim, M.H. | A Study on the Method of the Risk Management Surve
(2005) | in the Real Estate Development Project 4

China Indonesia UAE Russia  SouthKorea Malaysia Mexico Panama UsA

5) CTBUH Year in Review, Report by Jason Gabel; Research by
Fig. 2. 2015 Completions by country Marty Carver and Marshall Gerometta, CTBUH, Jan, 2016,
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Table 2. Study on method of risk-hedge of high-rise construction

phase
Author Title Analysis
Kim, S.Y. |Extraction and Analysis of Construction Phase Risk
(2016) |Factors in High—rise Construction Project PROMETHEE
Kim, N.G. |Critical Risk Factors in Failure Cases of Lifting FMEA

(2013)  |Equipment Plans in High—rise Construction Project
Lee, Y.M. |A Study for Major Delay Risk Factors in Curtain Walll FMEA,

(2011)  |Work of High—rise Building using FMEA Interview
Kim, S.H.|Risk Analysis of High—Rise Construction Using
(2010) |PROMETHEE PROMETHEE
Lee, Y.M. A Study fgr Major Risk Factors in Relation to FMEA,
Construction Cost Increase and Schedule Delay on
(2010) Interview

the Curtain Wall Work of High—Rise Building

HEAE AR S] elaa o] Bt AR 94
2014)= HEARAS] MIHAE of - 5 - A2 BRsha
A AR HEVES o2 AHPEAH S AR
o] A& SowE AAoH, /Al T
Zoirlge] o iAo Fast X3S AAIHIL <
(2009} -4k AR O] THAI T]la3 90158 AE]
FEHR pEste] anbAQl gad A aE &S 9
St HEARFS AXTERIt AT AR Ak AL
At ol thE AR AiH o Fasina Ky
AL THRIALY Z7]of| vlgT} Y-S FF5A o= FRlsjof ot
Th= 28 Z&sial Qloh, A 212007 F-a4t 7t
A A2 Eialod, gl2aa 89lof tigh ARRARS AA]
AHP7|HE o831 Atja S8=E AMsie] g
3 YRS AATEIICE AT (2005)2 7HAR] ol 1o
A Z- A g]3 glof| disl A AAN(AYAF =5
oA BlAaa 8Q10] FREE HERARE Folo] BA513
on, 7 FoME ARAHAERA 9 718, S AR
7IAl A ZHERES] S H Q1 Ejaa eyt Hasiths A
& 7zakal otk o) ANiAte] oAle] FgAl R A
ol g|lAaag gfefsi=d| 11 2oz} lrtar & 4= Qlrt,

2.2.2 JHLALY ZZICHAoff 2hst A7

WAL L] 21Ty o] - 718 A HYHAE 718t
Lif = A2 Fo| B} YA Eeshatol| wh
2} thA 2jo]= Qlont, UubAl HsAl ZfRiage I 4
THAIR FREste] HEjeh 4= 9lom, B Aol Ak ARIARH
BIRAA, TRk A, T 2 e 9 e A=
TE3FCHTable 3, 4).

Lz fo

o
H o
i)

of
w2 o

(]

106 st=aumaiss =25 Hi7H M43 20163 72

Table 3. Phase of real estate development (Overseas research)®

Phase| D.Cadman AA.Ring |Hiragawa ltsurou| L.E. Wofford ME. Miles
- Planning -
. - Preliminary
- Preliminary - Planning - Preliminary
1 - Evaluation X X Planning
Planning - Collaboration Feasibility )
- Planning
study /Analysis
- Evaluation
- Site purchase L
: . of Feasibility
2 |- Preparation - Final Planning | - Plan Approval | - Feasibility Revie
view
Review )
- Contracting
X - Implementation | - Construction X
3 | Implementation ) - Construction
- Beginning & |- Sales - Marketing
Disposition - Starting
4 |- Disposition (Sales) - Maintenance | - (Marketing) Operation &
Management

Table 4. Phase of real estate development (Domestic research)

Lim, Y.S. Lee, C.G.
Phase| Yoon, S.S. (2014) (2009) (2008) Park, Y.H. (2007)
- Preliminary Before - Preliminary
1 Evaluation Before - Planning Evaluation Before
Development
Development Development
2 |- Starting - Preparation | - Preparation |- Before Development
3 |- Implementation - Development ’ ?g;s;;uctlon - Development
- Maintenance |- Operation/ |- Maintenance /
4 |- After Development . . .
/ Operation Maintenance | Operation
Phase| Kim, M.H. (2005) Kim, J.M. (2004) This Research
- Preliminary ) . ’
) - Planning - Preliminary Evaluation Before
1 Evaluation Before

- Feasibility Study | development (Planning)

Development

- Project Financing| - Development Preparation
- Development

2 ) - Permission (From Site Purchase to
Preparation ) o
- Contracting Permission)
- Sales - Development

3 |- Development

- Construction (Construction & Sales)

+ Maintenance & Operation
(After development)

- Maintenance .
4 ) / - Defect Repair
Operation

B Ao 1 AEAGS & o AAIEA7|AL A
FBelalAl 2015 AL ZF g gjA ajlof| of
3t QT E XS] ¢l AHP (Analytic Hierarchy
Process) &S AMSSHITE 2159 7 dAE 4%
ekl ol SAk] ti 9 Qx| Yle] ool FastuE,
IEE B ARAE A8t 11 HakE &5t AHP
© 7189 AFelAE Bsak i Z2AES gjag 8]
O] TR TE A SJgh W O & do] o] 851lt), 2 A
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Table 5. Risk break—-down structure

Fields o 0

Phase & Item A|B|C D" E|F”|G|H|I|J|Total
Common 1 1 113

Site Location Condition| 3 212 |11 |7(2]18

Prehmljaw Project Condition 113 4 6|2]4]|1 21

Evaluation

Market Condition 1 411111321631 32

Characteristics Analysis | 1 1 2 2 6

Land Use Analysis | 2 | 1 71113216

Feasibility Review 626|524 |7/4]2]1|39

Project Planning 7 8] 9 |15/8 |6 48

Preparation

Financing 1 7 31219 22

Land Purchase 111121511 22

Permission 114 1 117|311 ]2]20

Sales in Lots 3|214|6(6|5|1/3]|7 37

Development

Construction 3| 1(14|14]23 3| 62

Move—In 1 1 2 2|4 10

Maintenance | Balance Accounts y ] 5 4

/Operation Calculation

Operation/Lease/Sales 21513 (3|6|1|2]22

Total 27319 (37|28|67 |66|73|38|14| 382

% Classification of Business Fields
A : System, B : Administration, C : Economy, D : Finance,
E : Social Culture, F : Stakeholder, G : Design,
H : Engineering, | : Local Area, J : Environment

7) SR, ol (2014), “ZIMTIAS] FEFE PR BUARIG o
3k EApAA R0l HA, AR oke] R, All5A A2, p.
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Table 6. AHP survey evaluation criteria

Upper Mid Lower
(Phase) (Work List) (Latent Risk Factors)

Excessive Competitive Facilities
(Supply Competition with Similar Facilities)

Location  |Lack of Local Infra—structure, Traffics and
Condition /  |Amenities

- Phase 1 Market Failure of Forecasting Market Supply and

Condition  |Demand (Consumer Preference)

Preliminary

Environmental Approach and Preservation Over
Evaluation

Cost

before - —
Excessive Terms & Conditions of Project Approval

Development

(Planning) Project Inaccurate Calculation for Project Expenses

(Unsuitable Cost Plan)

Condition /

Characteristics Unsuitable Composition of Project Entity &

Method

Inaccurate Project Period

Lack of Planned Use, Number of Stories,
Floor Area Ratio

Postponed Construction Permission

Landuse |z ministrative Suitability)

analysis /

L Postponed Site Purchase
Permission

- Phase 2

Lease Compensation Problem
(Long—term Negotiation for Lessee Eviction,
Civil Complaint)

Development
Preparation

(From Site
Purchase to Project

Change of Related Laws and Regulations
(New Related Legislation)

Permission) Feasibility |Inaccurate Project Expenses

Review / | (Construction Cost & Sales Price)

Project Failure of Forecasting Project’s Scale

Planning  |Unsuitable Design (Land Use, Laws &
Regulations and Trend)

Unsold Sales by Market Structure & Economic
Situation Changes

Profit/Loss Changes and Cost Management
Sales in Lots |Failure

Development Plan Changes of Site's

- Phase 3 Surroundings (Change of Location Condition)

Activation Failure and Sales in Lots Delay

Development
(Construction
& Sales)

Construction Delay by Design Mistake &
Unexpected Changes

Materials Procurement Delays and Changes

Construction |Construction Delay or Interruption by
Stakeholder's Bankruptcy

Difference of Construction Cost
(Materials, Equipment and Wage)

Project Delay or Interruption caused by Disaster,
Civil Complaint and Strike

Move In/  |Loosing Trust by Occupant’s Dissatisfaction
Balance (Management)

Accounts  |A Permission for Building Completion Delay

- Phase 4 Calculation | (Inadequate Documents)

Balance Accounts Calculation Agreement Delay

Maintenance (Profit and Loss)

& Operation
(After
Development)

Lack of Operating Company’s Know—how
(Inefficiency)

Operation - |Inappropriate Maintenance Methods
Lease / (Lack of Defect Maintenance System)

Sales Inappropriate Sales & Lease Price, Charge and
Operating Costs

Excessive Defects Occurrence

108 st=zamaistsl =21 MirH M4z 20163 7
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BEAFE 143958 AI3YA} 15%, CMAF 13%, Al3AF 13%,
AR 13%, S8AF 1%, ALDEAF 13%, 557138 U%2A
7} FopaE s iE|o] 9lom, AR A 1~3d
3%, 4~69 8%, 7~9d 10%, 10~12¥ 16%, 13~15d 15%,
16~18L:l 16%, 19 olAF 32%=4 17} 15 2| o]AF9]

Hof WE7LR TElo] ik, ol 2313 el
w@ Q1912 80% ©]31, Hofdt 2 1E A ZRAE S
QI H4t 3.2 7do|ar, AEe) gk 7eE Qokshd the i
@} 2} (Table 7).

Table 7. Summary of expert interview & survey

Interview & Survey main contents

Developer, CM, Contractor, Designer, Financial company,

Target Public Institution

Research 143 persons

Period January 6", 2016 to February 15", 2016 (During 40 days)

Area Seoul, Seoul metropolitan, Incheon, Busan
Method

Face to face interview and E—mail survey
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%71 wZol.

11) AHPAE 9IRF A %‘E‘k Ao g A
wope] Ak ARtelal glow, ofof wef SEARE0 §E¥¢
L omrlo R 371 Hro|tH (A - OVW 2006, p. 106)
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Table 8. Analysis of total weight and characteristics

Phase Work Latent Risk Factors Weight | Rank | Field |R.| |E.1
Excessive Competitive Facilities
(Supply Competition with Similar 0217 | 3 E | O
) Facilities)
Location Lack of Local Infra—structure
Condition/ ) I ’ 0276 | 2 I (€]
Traffics and Amenities
- Phase 1 Market -
- Failure of Forecasting Market Supply
Condition 0.363 | 1 CE | O
- and Demand (Consumer Preference)
ATl Environmental Approach and
Evaluation et App 0144 | 5 | AJ o
before Preservation Over Cost
Excessive Terms & Conditions of
Development xoess " 0278 | 14 | B o
h ) Project Approval
(Femmiie) Project Inaccurate Calculation for Project
Condition/ ) ! 0202 | 12 | DH o
Character— Expenses (Unsuitable Cost Plan)
istics Unsuitable Composition of Project 0251 | 18 r o
Entity & Method )
Inaccurate Project Period 0179 | 23 H [©)
Lack of Planned Use, Number of
) . 0.265 | 23 G | O
Stories, Floor Area Ratio
Post; d Construction Pi a
Land use os| p.ohe onstruc |9n ermission 0241 | 27 |EFG o
R (Administrative Suitability)
analysis/
o Postponed Site Purchase 0.260 | 23 | EH (e}
- Phase 2 Permission -
Lease Compensation Problem
(Long—term Negotiation for Lessee | 0.234 | 28 | E,F ]
Development -
Preparation Eviction, Civil Complaint)
(Frc’:m Site Change of Related Laws and
i
) Regulations (New Related 0.252 | 8 A o
Purchase to Project o
. .. |Legislation)
Permission) sl Inaccurate Project Expenses
Review/ rrolect o _ 0257 | 5 | DH o
Projcct (Construction Cost & Sales Price)
F'Ianjnn Failure of Forecasting Project's Scale | 0.245 | 10 | D,G | O
i
g Unsuitable Design (Land Use, Laws 0247 | 10 a o
& Regulations and Trend) )
Unsold Sales by Market Structure &
>aies by Market Stiucl 0391 | 4 | ¢ |0
Economic Situation Changes
Profit/Ls h: t
rofit/Loss C an.ges and Cos 0475 | 17 D o
Management Failure
Sales —
in Lots Development Plan Changes of Site's
I
Surroundings 0.193 | 14 (e}
- Phase 3 (Change of Location Condition)
Activation Fail les in L D,E
ctivation Failure and Sales in Lots 0041 | 12 Bl
Development Delay J
Constructi Construction Delay by Design
(Construction : y by ol sl s G o
& Sales) Mistake & Unexpected Changes
Materials P t Del d
aterials Procurement Delays an: 0441 | 29 H o
Construc— |Changes
ti Construction Del Int tion b
ion onstruc \myw elay or Interruption by 0216 | 17 F o
Stakeholder's Bankruptcy
Difference of Construction Cost _
0.184 | 25 | CH o
(Materials, Equipment and Wage)
Project Delay/Interruption caused by ,
0.361 | 23 | FH (@)
Disaster, Civil Complaint and Strike )
Move In/  |Loosing Trust b t
ve In/ gosmg ru‘s y Occupant's 0257 | 30 H o
Balance |Dissatisfaction (Management)
Accounts |A Permission for Building Completion
un O LomPION| o451 30 | B | O
- Phase 4 Calculation |Delay (Inadequate Documents)
Balance Accounts Calculation ,
0.157 | 32 D |O
Maintenance Agreement Delay (Profit and Loss)
i Lack of O ting Ct '
& Operation ack of Operat |ng‘ 'ompanys 0493 | 21 F o
(After Know—how (Inefficiency)
Development X Inappropriate Maintenance Methods
Operation -
(Lack of Defect Maintenance 0197 | 20 H @]
Lease/
System)
Sales -
Inappropriate Sales & Lease Price,
. 0.246 | 14 D |O
Charge and Operating Costs
Excessive Defects Occurrence 0.364 | 8 H O

% Classification of Revenue and Expense
— Decrease of Revenue (R. |) :

+ Decrease of Sales & Leasing Price and Charge (O),

« Decrease of Operating Ratio (O)
— Increase of Expense (E. 1) :

« Increase of Development / Infra—structure Installation Expense (O),

« Increase of Operation / Maintenance expense (O)
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4.2.1 MNAAEE 7 A (MG A= EHA])

AP PAA O] AT A 8 - 3 H 4
H2L Aot diEAs 7} 7 Sa5H] e A Al
H A s W sk} —t—%oﬁxli ENCIP O]
S 0] Wslke WAgske AP A=) mile- F8%E o
U}, FAER ARl iET vl8A gl o] K HZ* Aedol F4
Falaa aelo Ueit A Ao Bdd A 79 %
sg0) 18, A Hoe)a Al AR Bafo] KA
7k oA SR8k A oF 4= 9l

M A E ol A A, A, ARSI RS 9 7)<
ofof] A= FAEshar Qlom | ARIER A A ‘ot
(7t s - A/gas st @ eAE N -
7IREAVE A28 )& ZefigtcH(Table 9).

_{

Table 9. Preliminary evaluation phase before development

Rank Latent Risk Factors Weight |Fields |R. | |E. 1
1 Failure of Forecasting Market Supply and 0.363 | C.E | ©
Demand (Consumer Preference)
Inaccurate Calculation for Project
2 Expenses (Unsuitable Cost Plan) 0.292 | D, H ©
3 Excessive Terms & Conditions of Project 0278 B o
Approval
4 Lack of qua\ Infra—structure, Traffics 0.976 | o
and Amenities
Unsuitable Composition of Project Entity
©
5 & Method 0.251 F (@)

4.2.3 THLEHA|
ApreAe] SAn AR R ol e AN
O SIS BAYIE U 9 F7HA ] 1 S5

gl

7} 2312 MDA o i=a.0t AAl4a 0] 2ol

5O S
TS a4 Uk

she Aok 2 Alery
2 B33 QIcH(Table 1),

Al

o] 7 %(7H”“:' e, ﬂﬁi}*‘ﬂ )—4 Xé—‘%xé 4 o}
2l

TR R PR Tk

0.

Hn:

Table 11. Development phase

Rank Latent Risk Factors Weight | Fields|R. | |E.1
] Construction Delay by Design Mistake & 0.430 G o
Unexpected Changes
5 Unsold Saleg by‘Market Structure & 0.391 c o
Economic Situation Changes
3 Construction Delay or Interruption by 0246 F o

Stakeholder’ s Bankruptcy

4 |Activation Failure and Sales in Lots Delay| 0.241 |D,E,J| O

Development Plan Changes of Site's
5 |Surroundings (Change of Location 0.193 @)
Condition)

4.2.2 INU=H|SA (EX|O ~015] 7t EHA|)
TNEEHEA S EAAY AgE § 9 3, 84E
DJulu7t 7P F85kA Yehs A2 i) A4
A= S Y ﬁ@%% o] _._J_—01]/\1 o 2 g ajrke
2SS gl Btel —‘?«@f&*é’ﬂ Zqa8}
a7 EJ—]— H|35}o] o9 =2 sjur

= A3 ZAR7| W Hoky

:

it

Hlgo] Sl ﬁ%oﬂ A A ot
7NuEo 3k A AfelH] Ao LeAEg Ssis]
ol Basiehis A Aot sl

i A S NaIR ol el

PN ARG ) S et

424 B2 Y 29 T
el W 9 TAY] B A TRl STl b

Fa5Pl Vet e AFATe 2 s we) 2

Aol Fastel, HAA, W9, AR o k] ol

Aol 2 AL 9 4] 50

4 9 Ao Acket ASo] Ho] 25 Seele] Uglo]

AFFECFR= V] woko]al,
o ]5]'?}(7 &9 sle) 9 H845( U FA1ES H
89 A5)-& 2 HTable 12).

fL =2 2
L He u]— x]u}zﬂ 2} 2P 3= EXo|cHTable 10). Table 12. Maintenance & operation phase
Table 10. Devel ) h Rank Latent Risk Factors Weight | Fields |R. | [E.1
able 10. Development preparation phase 1 |Excessive Defects Occurrence 0.364 H O
Rank Latent Risk Factors Weight | Fields|R. | |E. T , |Project Delay/Interruption caused by 0361 |F 1| O
1 Lack of Planned Use, Number of 0265 G o Disaster, Civil Complaint and Strike ’ ’
Stories, Floor Area Ratio ' - Inappropriate Sales & Lease Price
2 |Postponed Slt? Purchase 0.260 | E, H O 3 Charge and Operating Costs 0.246 D O
3 Inaccurate Project Expenses 0257 | D H o — — -
(Construction Cost & Sales Price) - ) 4 A Permission for Building Completion 0.245 B o)
Change of Related Laws and Delay (Inadequate Documents)
4 ; N 0.252 A (@) B
Regulations (New Related Legislation) 5 Loosing Trust by Occupant’s 0237 H o
Postponed Construction Permission Dissatisfaction (Management) ’
5 . ) S 0.241 |EF.G O
(Administrative Suitability)
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7 293t g)lAag golog woksiglo
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NI 2 AT 9 AR Aol e vliey
& 7V B0t elaa a0lo Bshlr
Aok F A Hoks WAy, CMAL, AMPAL &

o - AT L 3|, MBS Hop wA,
FEAL CMAE, 293 - fAITEIA 2 T/, A 2
oft= MAN B AN 212t Fa sk ISt glon]
CMAT, AR, A1 34} 2 3871%10] ZR5P] BRIt 2l
2 9le AQIERY B4 A SojstREet - Yl -
2/ 0 skehe Zefaie

431 XFH =
2~
T

WA= A = - g Y
714 F851 Aztstel, Az
HHE AR 2
Skt F8 ARJRoFRE A, AslEsf 8 Vo]
ARJERREA B A Srolatey 9 ulg s o) T

[e}
EZ5F1 QtHTable 13).

Table 13. Owner (Developer)

Rank Latent Risk Factors Weight | Fields| R.| | E. 1

Failure of Forecasting Market Supply and

! Demand (Consumer Preference)

0113 | C,E| O

2 |Excessive Defects Occurrence 0.077 H O

3 Lack of ngal Infra—structure, Traffics 0075 | o
and Amenities

Inaccurate Project Expenses

O
4 (Construction Cost & Sales Price) 0.055 | D. H ©
Excessive Competitive Facilities
5 | (Supply Competition with Similar 0.054 | E @)

Facilities)

oSN - ol - A
R S Aelsh, MBASE G Aol FEel
=5o|chTable 14),

Table 14. Financial company (Appraisal, Investment company)

Rank Latent Risk Factors Weight |Fields|R. | [E.1

1 |Activation Failure and Sales in Lots Delay | 0.070 |D,E,J| O
Change of Related Laws and Regulations

2 (New Related Legislation) 0.062 | A ©

3 Failure of Forecasting Market Supply and 0.061 |C.E| ©
Demand (Consumer Preference)

4 Unswtaple Design (Land Use, Laws & 0058 G o
Regulations and Trend)
Inappropriate Sales & Lease Price,

5 Charge and Operating Costs 0.057 D ©

433 MY ELE Y SN EH(CMAN
AHAALE E oA E 7}
A Faspl Az, YR - PR L F25H
BESIL), F8 Aokt A W Aejmafoln, A}
Qb B A FolstREP) - dE - A/APaT

Table 15. CM (Construction management) company

Rank Latent Risk Factors Weight |Fields|R. | |E. T
Failure of Forecasting Market Supply
! and Demand (Consumer Preference) 0.1191C.E| O
5 Envwronm.emal Approach and 0.088 | A, J o
Preservation Over Cost
3 Excessive Competitive Facilities (Supply 0.074 £ o

Competition with Similar Facilities)

4 Lack of Lo'o‘al Infra=structure, Traffics 0073 | o
and Amenities

Unsold Sales by Market Structure &
Economic Situation Changes

0.054 | C O

434 279 525 %

AR A2 7IHEAIE

A s, AX2A - AR RS
RIS Gl 0 AR ROk Kool Abgjebad] £
s

A Al CMARRY fRARRE olakH ()
27 31 S Ze3hHTable 16).

Table 16. Design company/firm

Rank Latent Risk Factors Weight |Fields|R. | [E. T

] Lack of Lovc‘al Infra—structure, Traffics 0110 | o
and Amenities

Failure of Forecasting Market Supply

O
2 and Demand (Consumer Preference) 0.0911C.E) O
3 Unsold Sales by.Market Structure & 0,063 c o
Economic Situation Changes
4 Envwronm.ental Approach and 0.054 | A4 o
Preservation Over Cost
5 Excessive Competitive Facilities (Supply 0.052 £ o

Competition with Similar Facilities)

simziMmalss| =27 m7H Mas 20 72 ] ]



Table 17. Consulting company

Table 19. Operation & maintenance company

Rank Latent Risk Factors Weight |Fields|R. | [E. T

Failure of Forecasting Market Supply and

! Demand (Consumer Preference)

0122 |C,E| O

P Lack of Lovc‘al Infra—structure, Traffics 0.068 | o
and Amenities

Environmental Approach and Preservation

8 Over Cost 0.063 | A, ©
4 |Excessive Defects Occurrence 0.057 H O
5 Unsold Sales by Market Structure & o048 | © o

Economic Situation Changes

Rank Latent Risk Factors Weight |Fields| R. | |E.1
] Unsold Sales by.Market Structure & 0109 | ¢ o
Economic Situation Changes
Failure of Forecasting Market Supply
2 and Demand (Consumer Preference) 0.069 | C,E )| O
3 Construction Delay by Design Mistake & 0067 G
Unexpected Changes
4 |Excessive Defects Occurrence 0.062 H O
Inaccurate Project Expenses ,
O
° (Construction Cost & Sales Price) 0.053 | D, H ©

o sl 3
SHEWH - AN - 2/ YPRT 5L ZefRIeH Table
18),

Table 18. General contractor

Rank Latent Risk Factors Weight |Fields|R. | |E. T
] Lack of Logal Infra—structure, Traffics 0107 | o
and Amenities
Failure of Forecasting Market Supply
O
2 and Demand (Consumer Preference) 0.0921C,E ) O
Excessive Competitive Facilities (Supply
O
8 Competition with Similar Facilities) 0.073 | E ©
Inaccurate Project Expenses ,
O
(Construction Cost & Sales Price) 0.066 | D. H ©
Unsuitable Design (Land Use,
O
5 Laws & Regulations and Trend) 0.047 G o
437 M3 F2E I SN EM(RY Y AT

2|Ah)
+9 9 fAIY AR AL - T 2 AR AR E
SN2 S 77 F0ebA AZielel, A2 9 A
=, B 929 A - wiZb e FashA weskict
0 Aok A 9 MBSOl , Akl 4]
2] Zeolalel(Eokr} - oJija - AAl/Rka T slEhS Za)
SHH(Table 19).
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438 M8 2 A 54 EM(53713)

7R A R - S B AR S E
7P FR8 AZiele), YAz W AR 24, B
W2 - I - vjZPS FashA Tk,

F8ARIEORRE A 9 AREeFol, AlEdA] 2
A A SrolliEe) - s - A/ T ElEh S 2
getcH(Table 20),

Table 20. Public institution (Administrative office to institute)

Rank Latent Risk Factors Weight |Fields|R. | |E.1

Failure of Forecasting Market Supply

! and Demand (Consumer Preference)

0133 |C,E| O

Excessive Competitive Facilities (Supply

O
Competition with Similar Facilities) 0.074 E 0

3 Lack of Lovo‘al Infra—structure, Traffics 0.070 | o
and Amenities

Unsold Sales by Market Structure &

Economic Situation Changes 0.066 ¢ ©

5 |Excessive Defects Occurrence 0.051 H O

445 SeEM

Z32709] Al A= 9%l F 7Y T3k gAa 89l
o7 Yt A 8 - 3 & =
2 Z 87l =oFe] AA| A A A% AN E 3%
o7 a3t Ao yehd Zlo] Fugzl 54|t} o]
o 72 Ail= ARIAI T} A1) EUX(F713A 5)7F
HAsto] AlgE A, 7FsE 2 Uit atetslA|
= &Y 4Rt Aaeo] Hsle Qlete] MAYst= AldE]
A7} 233 NIARoA 7P Fasths A o 4= ot
(Table 21).
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Table 21. Overall analysis of weight (Top 10)

Rank Latent Risk Factors A|B|C|D|E|F|G|H
Failure of Forecasting Market Supply
L and Demand (Consumer Preference) ST E A=
5 Lack of nga\ Infra—structure, Traffics 3 4l 11213
and Amenities
3 Excessive Competitive Facilities (Supply 5 305 3 P
Competition with Similar Facilities)
4 Unsold Sa\e§ by.Market Structure & 5131 514
Economic Situation Changes
Environmental Approach and o4 3
Preservation Over Cost
5 Inaccurate Project Expenses 4 514
(Construction Cost & Sales Price)
Construction Delay by Design Mistake 3
& Unexpected Changes
Change of Related Laws and 5
8 |Regulations (New Related Legislation)
Excessive Defects Occurrence 2 4 415
Failure of Forecasting Project’s Scale
10 |Unsuitable Design (Land Use, Laws & 4 5
Regulations and Trend)
- A : Owner (Developer)
- B : Financial Company (Appraisal, Investment company)
- C : CM(Construction Management) Company
- D : Design Company/Firm
- E : Consulting Company
- F : General Contractor
- G : Operation & Maintenance Company

- H : Public Institution (Administrative Office, Public Enterprise, University,
Institute)
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