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Abstract : Due to the significant size of overseas construction projects, the cost overrun has enormous impacts on the
financial status of construction companies. The managers’ appropriate perception and identification of key risk factors in the
construction phase notably affect the performance of projects. However, the actual impacts of risk factors and local manager’
s perception of them could be deviated. For this reason, we aim to compare the performance of actual cases and general
opinions of responsible practitioners in terms of risk factors relevant to cost overruns in order to present a practical strategy
for risk management. Firstly, factors classified from literature review were used to simulate 290 cost overruns data sets from
20 cases by introducing Monte-Carlo Simulation and were ranked by standardized coefficients through multiple regression
analysis. Secondly, a survey was conducted against 42 local managers to rank their perception of impact on cost overrun with
identical factors by using Stepwise Weight Assessment Ratio Analysis (SWARA). Comparison results show that conflicts such as
‘conflict with subcontractors” and ‘conflict with the local community’ have caused excessive cost overrun. However, managers'
perception of these as less significant than the actual influences and consider other risks such as ‘material price fluctuation’
and ‘construction quality errors’, as relatively serious. Therefore, education for local managers on conflict risks needs to be
presented.
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Fig. 1. Research Design
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Table 1. Risk identification in overseas construction

sfe| TRHYE AIBE 2123 90I0| AR B AT FY UK 214 Kjo| £

Risk category Risk factor Details included by factor Researchers Code
. . Land acquisition and compensation, Construction area error, Different )
Construction planning interpretation of masterplan, Preliminary investigation error Algeelani et al. (2020) P
Desian erors Design improvement, Value engineering of design, Design change, Rathi et al.(2014); Algeelani et al. (2020) P2
Plan risks g Standard/specification error, Change of Design criteria ’ s )
Quantity errors Missing details, Increase in quantity, Underestimation Rathi et al.(2014); Kang and Kim (2016) P3
Fluctuation of material | Price increase, Inflation, Missing details, Under-reflection price, Market . . .
orice fluctuation, Unit price error 9 P Rathi et al.(2014); Kang and Kim (2016) P4
Structure construction and procurement process delay, Additional cost . e .
On-site condition for ground investigation, Unforeseen ground conditions, Delay in site i?tlgna;létz ;13032;3 silassie et al. (2018): T
handover, Bad weather conditions & ’
Technical Technical error, Structure construction process delay, Improper
risks Construction technique | construction error, Risks in the supply of materials, Workers risks, Sinesilassie et al. (2018); Baek etal. (2019) | T2
Equipment repair and rental fee,
Construction Quality Quiality supplement, Corrosion, electricity, plumbing and defect repair, . .
errors Missing details, Construction plan error Algeelani et al. (2020); Kang et al. (2018) 13
Clients’ responsibility Sr?gtterraecsii?:gg: fgg'ggldr:g’n Arg:litifgal demand for output. Budget Sinesilassie et al. (2018); Balali et al. (2020) | C1
. ' Litigation settlement fee, Additional impl ion of i .
Engineers conflicts C'g?;tf;nssit&;:;egsteg} Io(i(ijr:g?gjv;rj?tp lementation of construction, Sinesilassie et al. (2018); Rathi et al.(2014) Q2
Conflict ’
risks , Wrong selection of subcontractor, Bankruptcy of partner, Change of T .
Sl:g:cc;nntsriabc”ti?yrs subcontractor, Litigation with subcontractor, Compliance of contract, zﬂeﬂaﬁz %?kg?g& 8) 3
P Bad relationship with subcontractors P
Local communities Riot and struggle of resident, Social statement. Force majeure. Political Di Maddaloni and Davis (2018); ca
complaints risks, Additional rewards to locals, Compensation, Strikes Algeelani et al. (2020)
‘(?’]8]'] 1\/[(185l Z;__OOH ]‘O:”:]‘ MCS 7:”5:]] Eﬂ O]Ei’% %%6}01 r;,Wms 2?,2510 1:,3597 52,4722 6;412 31,2077 ;3194 7:1\60 - zgfm 710;3742 7%39 Riswmj;;
“ 34,609 - 3688 49,121 18,137 49916 4,105 25773 - 33252 23,559 21,012 - 13801 0.18
HIEW dele ASS shdshs m7om Mmoo e ep o mpooge p e s gm0
A Edf AR Agh SASE ZA0] TLEiE 4= ACHChun Y Y Y B Y o0
139 1,899 2231 - 112 - 424 1341 709 1,836 2425 - 2334 - 362 0.04
& Cho, 2017). 20712 AFHIOIA] LFERL (Table 1) 715 €l o2 | oy oo Vs 7o 2oss| wiwo| o  satal 36w este o1z
Y 6ol B o= =6 7:-] . 36,797 61,568 18,164 4857 23213 42362 20,738 105040 - 54,114 - 36388 9,670 0.21
23 QU B HIERT GBS Gt 2E@EE, HEUANE v myp vm v e ep wpoew o om0
Tt = A(1)E 7HFORE MCSE Ed)] ZH=S a9t o el o s i ol ot s am | em | ema| mer oo
_ - 1463 551 917 |- 679 1453 - 1,582 - 1,033 1,757 3389 945 3539 0.01
WEE MS Excel O F T O, 1,000819] iterationsS Caes amess| oart|- 1AM iama| am 7an mast - e oewa 100 o8
= ,I-Q = ‘9’-; O:] 122 14,987 11,520 6198 - 2747 2796 - 3,995 - 6,865 8,965 10,633 8,249 0.05.
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Fig. 2. Results of MCS by using Excel
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LZHE 7 AAHEC] QA uiote Qo diEe 1Y
SIICE AR A #eloA €87t =01 018 EN
= 0|59 OJA A5lE ulelst 4= QICHUllah et al,, 2016).
O|F Tggh SWARAE o9& 7IFe 2 BAsle L1'&,
SHAFEOA (Table HE 7I1FECE HIEZ0| Y] =
2 202 o= Ag 1R UsI7IR A & A
2 QESIRE & 628 5 4289 JFAILAEA AE
SHo| gtom 67.71%2 SHES R SEAE st
AR (Table 2)9F 2T} ARO] AR L (reliability) TS
sl Z2H}s LuHCronbach’s alpha)E TL5IA O 0=
0.734= 0.7HT} 7] Mii2ol] Z&et A== E gHskal 9
CHl 2 4= ACHJung & Han, 2017).
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Table 2. Summary of participants

Gender n Experience n Number of n
participated projects

Male 36 Less than 15 years 21 Less than 3 5

Female 6 More than 15 years | 21 3to under7 27

More than 7 10

Total 42 42 42
O|F A8 A1E EUE SWARA BA S Zdlieirt. o]

W oF 4 THAE FHJEICE

1. RE7H=0] "ot 9] HolHY Bye Et= 4uid

ZQ I (comparative importance)Ql s; 2+ THSIC
2. Coefficient (k) g+ A1(2)& &25t0] TS

1 j=1
kj—{sj+1 j>1 @

0]% M Z=AE 71EX] (recalculted weight)9! g Z A1(9)S
gpgo}oq T

©)

4. TIXO Z 2} QO1E9] MTHA] 715X (relative weight
value)?l wig A @)E It

w=L 4)

J m

)y 4;

j=1

329} 339 EHOoF 15t 2t Q01 H sk Wl 7iEX| 4
I HIWE 4804 TFERACH

Table 3. Results of MCS multi-variate regression analysis

4. 971 A3}

4.1MCS TIO[E| 7|8 2] A3 Q1% ofg iz 2

AR A HIOHER TEs]FIRA S Jdst 2 Hg
Zit QQlo] Pz motsirt Ths3alHRA S Sall 82
ZAk= (Table 3yt ZT}

S PAT} 2 QO10] HI2 =7} 8FE BA1 Ao], Durbin-
Watson SAZCE 2+ QOIE9 SHHEE Q16U ZL
e 1.968%= 20 7HA7] miEo] ROIE9 =-d0] &

5] SR ETHSafapour et al,, 2019). O] H4&E E}XT—H@,
(multicollinearity) & &Q15}17] Q)6 LA EA ZH(Variance
of Inflation Factor; VIF)& 2RI} VIFZF 10T &
2 A% tUs3ddo] ZA17T glo] sElHasE Lol A3y
O] Uthil & = QAal SEo| He2EA9 ogls +3ohH,
SEH0] sgdoz dekg 7)18Ithal #Ho] Jhssitt
(Choi, 2017).

LIERS 571419] Adjusted R*G}
ot Ao RHECHT B &

0] 04 O]&Q1 2% o&FAl0] ZESH AEHO| = Ae
2 H7] tl20]tkJung & Han, 2017). TS AlQ] Rol8tE
(significance leve)2 00092 0.05HCH & ks 7HA 1L
QoBF ROIGHHChun & Cho, 2017). SIAIYE M4 HE
p-valuegts HE I ‘B QF(T3)'9] g+ 0742 06K
T} F7]of o] M2 Qo st HIgx 9= F9
SHA| Zrhal & 4= QUC

SEHHS(QRQ) 4249 dgF g BESlso] Alez
HEoISH EESAI4=(Standardized Coefficient, Beta)gte S
off HIgx1} dake oot FEF O, e QQl0]
&O| gre HojF]of HIEEWE opY|oh= elAad Qs
Ot AR QONMH=E Er1H SFEYAIS] AHAZHCI)', ‘A

5t 425%017]0f) ER
% 9ICk 8]7] 24 BEo| B

Factor(Code) Stndardzed satsis | Sonfancepobabiy | Colneary St
Construction planning (P1) 175 4355 000+ 1.405
Design errors (P2) 173 4458 000+ 1312
Quantity errors (P3) 104 2.846 005+ 1.156
Fluctuation of material price (P4) 094 2.455 014x 1.271
On-site condition (T1) 219 5.972 000+ 1.174
Construction technique (T2) 103 2.628 009+ 1.327
Construction quality errors (T3) .068 1.788 074 1.240
Clients’ responsibility (C1) 184 5.136 000+ 1111
Engineers conflicts (C2) 225 6.243 000+ 1.130
Subcontractors’ responsibility (C3) 226 6.325 000+ 1.109
Local communities complaints (C4) 210 5.582 .000* 1.229

NG stmaspepsrs) =27 227 H3E 20214 52

VIF=variance of inflation factor
*p<0.05
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RSO 2]l AT Q1AL T SWARA Z1k9] 715X
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g HA 2 OlT Aol ME 71X 719 w9IE Hlu

SHel Z2HE AZTH 2]A3 2019] MK HIE 21t ekt HF 2K 214 Ao] 24
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A AFUEIQ] STFoll tigt QA e =X EAe
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WAIZ 71, BA H2 58 0R0lH ok BA UG
ol ] 2 H3EE A ol s e
WL Zo] met Q) a Fol7t ExkaRIR, HAEO
2 AP AP0 2ol B SlelaEiol H

ol Higxyo] B2 g 7IAE 2e= 01“0”11} SHAIEE
J10f Hish ol AR ALojofl Brdske =)ol thaliA=
LIS OIAIL 2 HOICH= Z1}E 29t}

S} 97 =& QOIY4E IE|AI=0] HlEF1) T Table 5. Compare SWARA result with career of managers
g 77]7§]'1: glAd QOIOF QIAISH AL THEHECE Less than 15 years | More than 15 years
Factor (Code) W:iagf::ed Rank W:ij:::ed Rank
Table 4. Result of SWARA to get perception of managers Construction planning (P1) 0.057 5 0159 3
Factor (Code) . k T W\e/iaglll'::ed Rank Desing errors (P2) 0.032 7 0.265 1
Quantity errors (P3) 0.108 4 0.246 2
Construction planning (P1) 0.286 | 1.286 | 0.6211 | 0.0995 | 4 Fluctuation of material price (P4) 0221 5 0.051 6
Design errors (P2) 0.024 | 1.024 | 0.6066 | 0.0971 | 5 On-site condition (T1) 0018 9 0.020 9
Quantity errors (P3) 0.119 | 1.119 | 0.7985 | 0.1279 | 3 Construction technique (T2) 0155 3 0116 4
Fluctuation of material price (P4) 0.000 | 1.000 | 1.0000 | 0.1601 | 1 Construction quality errors (T3) 0316 ] 0,075 5
On-site condition (T1) 0214 | 1214 | 0.3157 | 0.0505 | 9 Clients responsibilty (C1) 0012 1 0.021 8
Construction technique (T2) 0.119 | 1.119 | 0.5421 | 0.0868 | 6 Engineers confiicts (C2) 0.046 6 0025 7
Construction quality errors (T3) 0.120 | 1.120 | 0.8936 | 0.1431 | 2 Subcontractors responsibility (C3) 0019 8 0014 10
Clients’ responsibility (C1) 0.119 | 1.119 | 0.2821 | 0.0452 | 10 Local communities complaints (C4) 0016 10 0,008 1
Engineers conflicts (C2) 0.024 | 1.024 | 0.5295 | 0.0848 | 7

Subcontractors’ responsibility (C3) | 0.381 | 1.381 | 03834 | 0.0614 | 8
Local communities complaints (C4)| 0.048 | 1.048 | 0.2693 | 0.0431 | 11
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Table 6. Comparison of MCS and SWARA results

Rank MCS data SWARA
Total Less than 15 years | More than 15 years
1 a T3 T3 P2
2 2 P4 P4 P3
3 T1 P3 T2 P1
4 c4 P2 P3 T2
5 C1 T2 P1 T3
6 P1 P1 (@) P4
7 P2 Q2 P2 2
8 P3 3 3 @
9 T2 cl T1 T1
10 P4 T c4 a
1" 13 c4 @ c4
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