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A Performance Analysis of Risk Management for International Construction Project
Conducted by Small & Medium Subcontractors

Jung, Wooyong' + Lee, Baul' - Han, Seungheon®
'Department of Civil and Environmental Engineering, Yonsei University

Abstract : In recent years, the reduction of international award and project loss by Korean contractors have become a big
issue not only in industry but also in academic fields, However, many researches have not focused on small and medium
subcontractors but on the large contractors, even though the number of international project by small and medium
companies is more than by large companies, Therefore, this study focuses on analyzing the predicted risk before bid
and the actual risk after award in international subcontracting projects, In addition, it provides the difference between
project performances according to the contract types and the project profitability, This study is expected to give more
informed risk knowledge to small and medium subcontractors, which enables them to pay attention to managing risk
for better project performances,
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Fig. 1. Int. award contract number (ICAK, 2016)

* Corresponding author: Han, Seungheon, Department of Civil and = AL of S AgRdel] At Za Ajiste] AriE o= A
Environmental Engineering, Yonsei University, Seoul 120—749, TR 7) Fokelal 1", 71ed, UESLA So] n|Sst
Korea = . 27:]7 /{“‘7 =, o 710 077
O bSO sk 4 ALY SOYun, 2015) ol L& $17171 2
Received January 31, 2017; revised — X] %J:E:—% ﬂi\ﬂ ‘?‘:].' ‘j/] 7]' ﬂ‘% %‘—9—2} EHO]E]'.

accepted February 22, 2017

| 718 M2 20173 32 7]

=udneEs =2

[10al



oA 2 Aol T4 - SANE7IA sk 2
~3 ke ef FARS: 9Jate] theTt 7R At BAS 71X

I 9lck, SRR, HPARAIT Skt AR el
o] Aake Bt YE ARl ulste] o glimsol
0TS BESIaA} Sk, SRR, QSR gad
o] Aalezg vlmsto] ASAL PolA et Aol
A8l Blaz Pe] Rk Albshaa} g,

1.2 247 el
AL Fa -
TA G A S WE S Ae e AEAE
Sl SiOIROR 7 WelE SAHITHICAK, 2016
F4 - SRR U A= it FRspR 5
@ elAm 9 A5 0] thBe ¥ el o
ASIOM, AT A g2 chet UekFig. 2)
A, LAY Ste el BENES Fojo] elam B
o) T APEFS A, Fh - FAUE1Y el
A4 27} Qe Boto] slsleke Aol tfet elaa

895 =Eelnh, A4, =& gAaa 8flE 7Rke R <]
2 GARL = 5 TA 9 Blaa A} ““Xlé 2 9
i SHATE. AR, A AR ZIREe R 9 A ol Bjaa
oA ﬂ ATt BlaaE A5l 2laa J*El et F8

o
l

S =SSR YA, Al 2ol et Bjia E4E o)

}71 FI5te] ARl Y= F= ARISAE At
Mq THA, AFYEAE B4 02 Tump Sum A9k} Unit
Price A|%fo]l whE 2453 ] ko] 2folE 3t
A, AFIEAE ool W 2laa we e B4
st MR AdoflAls ofudt 2lAa7) o e oof
SheAl =Sk,

ﬁ Literature review and expert interview

Questionnaire design and survey

I
Risk importance analysis (rank analysis)
I

[ Project performance analysis (t-test)
|
[ Risk importance analysis according to contract type (t-test)

Risk importance analysis according to project profit (t-test)

-_— ) - " &) S )

Conclusion

Fig. 2. Research process

772 s=2zme|EE =27 HiH H2S 20179 3

e
o
fi
=OI=
E
- J
Mo
%‘%‘
ool
r
i
-
2
ol

IESER g
%1+-9] ‘%@*é% gRelstart ﬁPD} 74“ 0}5101] ) % 7]
= A7 T Yeg GolA st AAE B A e
o A7t st ollA] o BA] Akl A e
S Z171of| thigh A& Lol Tt

HA}O] A9 Abbasianjahromi et al, (2013)& 724
Eof|x] 0|2 83t st A B7HAIE 55t
a1, HA9] ste YA s 2 AYIAE AR
Eom et al. (2008} Y=g GA| Tdol|A] st ThEL 9}
Ko} A2Fzo|a Yabxl TAR wAshy| $iete] avtbA
O = sty QAIE Hrketar Hefshr| ffgt T UYAE
AATEFETE Mbachu (2008)& thAd 718 (Multi—attribute
technique) ©]-&-ste] Holze|7} stegdAlE o=

AR St A A 7 Fadth H7kell
S EE5L, ARER] 7P 2 GRS v|RlE 8213 A4

319}, Ahmad & Minkara (19882 e 7A47]141¢] 9
Zh Adgkol RS vA= JIRFES st olgel A=
of| gt SR =& Hrleh= IS AAlste], AAY Q= st
T GAl Aol 7121 oA P GAolA S8
Sk JFe =ofal A Xkt

s2}o] 749-= Choudhry et al. (2012)& u}7| Aol A] 5}

FAA7} AFB= M)A F-of| gt ANl M S
2R, o] F v O R SEgAe] A 5 FES
FIA717] e S xﬂkl o} t}, E3F Jung et al, (2010)
2 sflarle] &, HH, w35 XPOIOH tisto] 137}
A 7HE AAfskaL o5 A f'é}—i“i FAAE7A
o] BfeJardie] x1&T wf Bt chefst %f“ ke AAst
At Sacks & Harel (2006)2> Ao 2 48510 she
AL 2A1E Al gt AlFE ) Tkl A =
R2AE oz e] ARiteiol tigh 93 AIE del= A+
& Fstoict, AT S 2= Hwang et al. (2016)0]
T4 - FaAA7Ide] sieAtE 3 Al 7] R oflA]
R 8T 5 = YA 2 SHT e 1Y
< WSt o] it ojwgt A ejAaa o] Fast
I Gup 585k = gl SHol opel 7] ¢fo] %03'8}
9= SJ“EA N} 7170 arejste] ZEZE]
AolA BlAaa Feke AAISESITE Kim et al, (2013)> 8Hﬂ
ZIYE A9 147H %9 sl 340 i3] BSA(Benefit—
Structure AnalysisE A-g3lo] Q& E=E51aL S
PAlEe] $AF 0= Hefsfol o AREEES AAISHIT.
ol AR 359 AlaaE|SHol wie- 583k onjrt 9l



o, slejatele] A, AL, A, MEH, A, Ak S o
232 S AQ] A TR TR gk

ole} o), Fdb - FAAN/|) slelaize] Bt A7}
]33] RSP ol Fol gl sk ShEgA] 22
25 SJaF ojm pelel At e ZuolA o cpelolo}
F yHSo] Qlk 3, U oA shmhe ulehn
Aol ohlet SHEAA| 2229 BN A BelS
oA shot  Relrle) A7t Bastet, B, se A
9} Aol TiE ERA) BAE Lastgk, Ao o
AYEA Blem B} pre) W] dh Pastc Al
A, HE7HES] Aubdel ke i 2w FRshAT A4
ERAES /O R HAHe AL F7belojokich

22 ATLUHE

)

Sl el Skt Alele] e elams AN
71 7k 2RI kgp) whiel 71 o] et A
§19] 23 Qlg Fuko R Stof Sl HETH ol
R o] At @, 2 A sl 2laa
Q) 2ol JUAE Z7sb|Rrks elaa adl distel
ofuft Zto] 2 ez} H|9laL ARIEAe] ufe} oA the
A& SRR o thd sie, shel At Akl o)
223 Q1% AR Jung (2010)9] ZRAE 2|A3 @3]
T4} Han & Kim (2006)2) EPC 284 40141 914} 73
g FEom so] F - FAANTIY] el 517
3 204 ool M7} A% Bato] 2 elad 691 68
e mEsiec

AAHR) B4L Slslo] 223 22le ol AL W
L ol laze} 7)9) AAe] - elaae Basteon,
27} F85 St a7l Al olA elaak 4
%), 747, b8 Wl Qlate} el 23 Fo Biwo] glom, A
el aole AUmA), A4 9 He, BeNEL 5 %
42Nz FEloIgEh, A el A, BA,
Axs), A1 Paam Bisel glom, A aa 8
Qe meAe Aelxe] eiedl, 0f U Sh Wl e
AT 5 % 21700 2123 20low Tl elaa
=5 -2 (34), -1 (k 34), 0 (9% ¢1), 1 (The &
%), 2 ()] SAELikert) 58 HES Agatgow,
3} e B Telsh) Sistel o aas
)it

222 BMIjA Z2NE

S B4 BRG] ST sleliiele] elaa

T o rur

I

A oy

B4 - SUNEI|Y sielsi=gAY 2laTawz] gutEA

2l ks metstr| ffste] 201049 o] ol FARE 2
=Y sfjeloted AFZRAES ZARIGICE F 27170A)
Fh - A7) AEAE wiaEste] 48702) HEAE
FASG o SHEC] u$- W2 g7lle] HEAE A|Llste]
T 40709 eleg ZRAES o2 BAS =859
=4

Table 19] A ZR2AES] HQaE B -SHA
80% ogo] 104 ol sl Z2AE H3lo] §lom,
g ZRAESL TR opAJof Wl FFol|A =8 AS
5 Ut o] SHollA = T0%7F HikEolate] i
g AdBAoH, 3717 SHME 80%7} 3070E o]
5lo] 5 - ©7| AR O & RALE|QITE

> e

Table 1. Sample projects

Respondents Countries Contract Contract Period
Carrier Num Region |Num| Amount | Num | Month | Num
> 30y 12 Asia 20 | > $100M | 12 > 30 8
> 20y 9 MiE 18 | > $10M 15 > 20 13
> 10y 13 Africa 2 > $1M 4 > 10 9
= 10y 6 = $1M 9 =10 10
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Table 2. Subcontractors project risk importancy

. ’ ) . ) Risk Performance
Subcontractor project risk Predicted Risk (A) Actual Risk (B) Failure (B-A)
Categories Risk factor Value Rank Value Rank Value Rank
1 Civil war, terror, regime change 0.125 57 0.150 60 0.025 35
Political 2 |Corruption and collusion 0.275 30 0.350 25 0.075 21
3 |Change in law 0.200 42 0.275 40 0.075 21
4 |Imperfect institution 0.275 30 0.300 31 0.025 35
Economic 5 |Currency uncertainty 0.400 10 0.400 17 0.000 46
6 |Interest rate uncertainty 0.125 57 0.125 64 0.000 46
7 |Cultural difference 0.300 23 0.400 17 0.100 17
Social & Infra 8 |Civil complaint§ 0.325 19 0.300 31 —0.025 56
9 |Poor living environment 0.350 15 0.500 6 0.150 8
10 |Social legitimacy for project 0.200 42 0.200 54 0.000 46
11 |Project management capability of employer 0.400 10 0.550 4 0.150 8
12 |Design accuracy provided by employer 0.300 23 0.350 25 0.050 29
Employer 13 Un—enough spgcificalion provided by employer 0.275 30 0.225 51 —0.050 62
14 |Unstable financing resources of employer 0.375 13 0.300 31 -0.075 66
15 |Administrative approval and licensing delays 0.325 19 0.450 10 0.125 11
16 |Informal request by employer 0.325 19 0.325 29 0.000 46
17 |Unclear work scope 0.300 23 0.425 14 0.125 11
18 |Unclear payment condition 0.400 10 0.375 20 —0.025 56
m 19 |Unfair retention money 0.350 15 0.250 45 -0.100 67
% Contractor 20 |Poor collaboration 0.300 23 0.500 6 0.200 1
S 21 |Work practice and routine difference 0.125 57 0.100 65 —0.025 56
% 22 |Poor language risk 0.150 52 0.150 60 0.000 46
z 23 |Contractor's construction ability 0.350 15 0.475 8 0.125 11
24 |Insufficient period for bid preparation 0.425 8 0.300 31 -0.125 68
25 |Insufficient period for completion 0.200 42 0.275 40 0.075 21
26 |Unreasonable local contents 0.350 15 0.400 17 0.050 29
27 |Unfavorable retained earning transfer 0.375 13 0.450 10 0.075 21
28 |Unfavorable tax and tariff treaty 0.525 2 0.475 8 —0.050 62
Contract 29 |Unfavorableinflationcompensation 0.300 23 0.300 31 0.000 46
30 |Unfavorable security clause 0.300 23 0.300 31 0.000 46
31 |Unfair payment condition 0.225 38 0.250 45 0.025 35
32 |Unfavorable design responsibility 0.275 30 0.275 40 0.000 46
33 |Unfavorable liquidated damage 0.075 66 0.100 65 0.025 35
34 |Unfavorable payment currency 0.175 49 0.150 60 —0.025 56
35 |Unfavorable claim and arbitration 0.225 38 0.250 45 0.025 35
36 |Unfavorable geographical accessibility 0.300 23 0.325 29 0.025 35
Physical 37 |Poorinfra & logistics condition 0.475 6 0.425 14 —0.050 62
38 |Geological uncertainty 0.200 42 0.300 31 0.100 17
39 |Weather and climate uncertainty 0.525 2 0.625 2 0.100 17
40 |Staff supply difficulty from host country 0.550 1 0.625 2 0.075 21
Resource 41 |Material supply difficulty from host country 0.475 6 0.650 1 0.175 6
42 |Equipment supply difficulty from host country 0.500 4 0.550 4 0.050 29
43 |Leadership of project manager 0.250 35 0.300 31 0.050 29
44 |Headquarter's support level 0.125 57 0.200 54 0.075 21
Organizational 45 |P.E. and Eh.D. retenti\or}ilevel 0.250 35 0.275 40 0.025 35
46 |Collaboration and flexibility 0.175 49 0.200 54 0.025 35
47 |Communication capability 0.150 52 0.175 58 0.025 35
48 |Labor management capability 0.200 42 0.250 45 0.050 29
60 |Local network capability 0.425 8 0.425 14 0.000 46
Localization 61 |Information acquisition capability 0.275 30 0.300 31 0.025 35
62 |Host country's experience of project manager 0.200 42 0.375 20 0.175 6
63 |Overall localized level 0.150 52 0.350 25 0.200 1
_ 49 |Cost management capability 0.225 38 0.375 20 0.150 8
% 50 |Schedule management capability 0.075 66 0.275 40 0.200 1
g 51 |Quality management capability 0.125 57 0.200 54 0.075 21
> 52 |Resource allocation capability 0.500 4 0.450 10 —0.050 62
2 Construction 53 |Labor training capability 0.325 19 0.450 10 0.125 11
54 |Claim management capability 0.225 38 0.250 45 0.025 35
management |~ ¢e 5o ntract management capability 0.150 52 0.350 25 0.200 1
56 |Document management capability 0.175 49 0.375 20 0.200 1
57 |Project management based on IT technology 0.150 52 0.225 51 0.075 21
58 |Safety management capability 0.200 42 0.175 58 —0.025 56
59 |Environment management capability 0.100 64 0.150 60 0.050 29
64 |Construction method experience 0.100 64 0.100 65 0.000 46
65 |Inadequate understanding of standards 0.125 57 0.225 51 0.100 17
Technical 66 |Rework due to errors and defects 0.125 57 0.250 45 0.125 11
67 |Lack of experienced labor 0.250 35 0.375 20 0.125 11
68 |New construction method capability 0.050 68 0.025 68 —0.025 56
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Table 3. Project performances according to Contract type (T-Test)

Project performance LUG}D) S0 LIAPEE Sign.
Mean SD Mean SD

Cost management —1.059 | 1.249 | —0.044 | 1.430 | 0.025+

Schedule management | —1.529 | 1.328 | —0.087 | 1.649 | 0.005*

Quality management | —1.647 | 0.996 | —0.783 | 1.347 | 0.032+

= Correlation is significant at the 0.05 level (2—tailed).
+ Correlation is significant at the 0.1 level (2—tailed).
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Table 4. Project performances according to relation with
contractor (T-Test)

Pl 5 PEETEES More than 5Syears |Less than Syears Sign.
Mean S.D Mean S.D

Cost management —0.421 1.387 | —0.524 | 1.430 | 0.824

Schedule management| —1.105 1.594 | —0.333 | 1.649 | 0.146

Quality management —0.895 1.410 | —1.381 | 1.347 | 0.232

* Correlation is significant at the 0.05 level (2—tailed).
+ Correlation is significant at the 0.1 level (2—tailed).
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Table 5. Project performances with respect to project profit (T-Test)

More than 5% [Less than 5% sales
Project Performance sales profit profit Sign.
Mean S.D Mean S.D
Cost management —1.048 | 1.203 0.158 1.425 | 0.006%
Schedule management | —1.095 | 1.513 | —0.263 | 1.759 0.116
Quality management —1.671| 1.076 | —0.684 | 1.336 | 0.026+

= Correlation is significant at the 0.05 level (2—tailed).
+ Correlation is significant at the 0.1 level (2—tailed).
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Table 6. Risk analysis according to contract type (t-test)

54

SUUL|YY sHelst=ZAlY 2lAT | YakEA

Subcontractor project risk Predicted risk Actual risk

Categories Risk factor Lump-Sum | Unit-Price Sig. Lump-Sum | Unit-Price Sig.
1 Civil war, terror, regime change 0.176 0.087 0.496 0.294 0.043 0.106
Political 2 Corruption and collusion 0.176 0.348 0.437 0.529 0.217 0.093"
3 Change in law 0.235 0.174 0.738 0.412 0.174 0.144
4 Imperfect institution 0.353 0.217 0.561 0.412 0.217 0.430
Economic 5 Currency uncertainty 0.412 0.391 0.915 0.412 0.391 0.933
6 Interest rate uncertainty 0.176 0.087 0.410 0.235 0.043 0.073"
7 Cultural difference 0.353 0.261 0.709 0.529 0.304 0.373
) 8 Civil complaints 0.294 0.348 0.789 0.353 0.261 0.642

Social & Infra — -
9 Poor living environment 0.471 0.261 0.401 0.647 0.391 0.270
10 | Social legitimacy for project 0.353 0.087 0.174 0.353 0.087 0.174
11 Project management capability of employer 0.353 0.435 0.691 0.647 0.478 0.443
12 | Design accuracy provided by employer 0.059 0.478 0.069" 0.294 0.391 0.652
Employer 13 | Un—enough specification provided by employer 0.118 0.391 0.212 0.235 0.217 0.929
14 | Unstable financing resources of employer 0.235 0.478 0.260 0.294 0.304 0.964
15 | Administrative approval and licensing delays 0.235 0.391 0.563 0.471 0.435 0.900
16 | Informal request by employer 0.235 0.391 0.530 0.235 0.391 0.547
17 | Unclear work scope 0.176 0.391 0.382 0.176 0.609 0.083"
18 | Unclear payment condition 0.294 0.478 0.466 0.294 0.435 0.540
19 | Unfair retention money 0.294 0.391 0.670 0.235 0.261 0.901
Qj Contractor 20 | Poor collaboration 0.059 0.478 0.112 0.235 0.696 0.054"
% 21 Work practice and routine difference 0.059 0.174 0.445 0.000 0.174 0.279
% 22 | Poor language risk 0.059 0.217 0.359 0.118 0.174 0.721
g 23 | Contractor's construction ability 0.118 0.522 0.101 0.176 0.696 0.037
24 | Insufficient period for bid preparation 0.235 0.565 0.082" 0.118 0.435 0.078
25 | Insufficient period for completion 0.176 0.217 0.836 0.471 0.130 0.097
26 | Unreasonable local contents 0.529 0.217 0.209 0.706 0.174 0.047
27 | Unfavorable retained earning transfer 0.588 0.217 0.064" 0.706 0.261 0.038"
28 | Unfavorable tax and tariff treaty 0.765 0.348 0.097* 0.647 0.348 0.275
Contract 29 | Unfavorable inflation compensation 0.412 0.217 0.355 0.353 0.261 0.681
30 | Unfavorable security clause 0.294 0.304 0.956 0.353 0.261 0.663
31 Unfair payment condition 0.235 0.217 0.918 0.353 0.174 0.348
32 | Unfavorable design responsibility 0.059 0.435 0.048" 0.059 0.435 0.048"
33 | Unfavorable liquidated damage 0.059 0.087 0.805 0.235 0.000 0.051"
34 | Unfavorable payment currency 0.059 0.261 0.160 0.059 0.217 0.311
35 | Unfavorable claim and arbitration 0.294 0.174 0.615 0.294 0.217 0.751
36 | Unfavorable geographical accessibility 0.353 0.261 0.731 0.471 0.217 0.327
Physical 37 | Poorinfra & logistics condition 0.529 0.435 0.722 0.412 0.435 0.936
38 | Geological uncertainty 0.412 0.043 0.164 0.412 0.217 0.383
39 | Weather and climate uncertainty 0.471 0.565 0.756 0.765 0.522 0.371
40 | Staff supply difficulty from host country 0.529 0.565 0.906 0.647 0.609 0.892
Resource 4 Material supply difficulty from host country 0.529 0.435 0.756 0.765 0.565 0.492
42 | Equipment supply difficulty from host country 0.529 0.478 0.858 0.706 0.435 0.304
43 | Leadership of project manager 0.059 0.391 0.100 0.235 0.348 0.503
44 | Headquarter's support level 0.000 0.217 0.397 0.235 0.174 0.795
Organizational 45 | P.E. and Ph.D. retention level 0.235 0.261 0.894 0.353 0.217 0.452
46 | Collaboration and flexibility 0.176 0.174 0.989 0.235 0.174 0.715
47 | Communication capability 0.118 0.174 0.794 0.235 0.130 0.558
48 | labor management capability 0.118 0.261 0.434 0.353 0.174 0.309
60 | Local network capability 0.588 0.304 0.261 0.588 0.304 0.316
Localization 61 Information acquisition capability 0.471 0.130 0.097* 0.471 0.174 0.155
62 | Host country's experience of project manager 0.118 0.261 0.497 0.412 0.348 0.755
63 | Overall localized level 0.059 0.217 0.359 0.412 0.304 0.569
49 | Cost management capability 0.176 0.261 0.736 0.412 0.348 0.800
% 50 | Schedule management capability 0.000 0.130 0.541 0.294 0.261 0.865
g 51 Quality management capability 0.059 0.174 0.493 0.235 0.174 0.738
> 52 | Resource allocation capability 0.529 0.478 0.807 0.647 0.304 0.094*
2 Construction 53 Lab.or training capability _ 0.412 0.261 0.561 0.588 0.348 0.363
management 54 | Claim management capability 0.353 0.130 0.232 0.412 0.130 0.166
55 | Contract management capability 0.176 0.130 0.820 0.588 0.174 0.036"
56 | Document management capability 0.235 0.130 0.651 0.529 0.261 0.238
57 | Project management based on IT technology 0.235 0.087 0.535 0.294 0.174 0.631
58 | Safety management capability 0.118 0.261 0.434 0.235 0.130 0.558
59 | Environment management capability 0.000 0.174 0.223 0.235 0.087 0.344
64 | Construction method experience 0.118 0.087 0.831 0.118 0.087 0.850
65 | Inadequate understanding of standards -0.118 0.304 0.028" 0.176 0.261 0.653
Technical 66 | Rework due to errors and defects 0.118 0.130 0.945 0.235 0.261 0.874
67 | Lack of experienced labor 0.235 0.261 0.901 0.412 0.348 0.769
68 | New construction method capability 0.059 0.043 0.882 0.059 0.000 0.513

= Correlation is significant at the 0.05 level (2—tailed).
+ Correlation is significant at the 0.1 level (2—tailed).
staziMEales =2 AiBH 25 20173 38 /7



Table 7. Risk analysis according to sales profit (t-test)

Subcontractor project risk Predicted risk Actual risk

Categories Risk factor Success Fail Sig. Success Fail Sig.

1 Civil war, terror, regime change 0.455 0.235 0.049" 0.045 0.059 0.953

Political 2 | Corruption and collusion 0.364 0.353 0.343 0.455 0.353 0.628

3 |Change in law 0.727 0.235 0.959 0.000 0.294 0.194
4 |Imperfect institution —0.045 0.941 0.024" 0.636 0.000 0.013"

Economic 5 | Currency uncertainty 0.091 0.118 0.499 0.500 0.588 0.694

6 |Interest rate uncertainty 0.682 0.176 0.792 0.091 0.118 0.792

7 | Cultural difference 0.591 0.294 0.715 0.455 0.588 0.852

Social & Infra 8 | Civil complaints 0.773 -0.118 0.360 0.591 0.412 0.466
9 |Poor living environment 0.591 -0.118 0.607 0.545 0.294 0.001"

10 |Social legitimacy for project 0.773 0.941 0.800 -0.273 0.235 0.441

11 |Project management capability of employer 0.545 0.412 0.037 0.182 0.353 0.591

12 |Design accuracy provided by employer 0.409 0.353 0.250 —0.045 0.882 0.449

Employer 13 |Un—enough specification provided by employer 0.273 0.118 0.002" 0.182 0.353 0.284
14 |Unstable financing resources of employer 0.409 0.294 0.006" 0.000 0.176 0.028"

15 |Administrative approval and licensing delays 0.682 0.412 0.528 0.091 0.941 0.289

16 |Informal request by employer 0.455 0.235 0.144 0.455 0.412 0.428
17 | Unclear work scope 0.864 -0.118 0.653 0.455 0.235 0.004

18 |Unclear payment condition 0.500 0.412 0.295 0.273 0.529 0.863

m 19 | Unfair retention money 0.773 0.059 0.343 0.318 0.353 0.661
g, Contractor 20 |Poor collaboration 0.682 0.000 0.007" 0.545 0.529 0.004"
3 21 |Work practice and routine difference 0.682 0.353 0.356 0.409 0.412 0.586
“;; 22 | Poor language risk 0.591 0.000 0.293 0.364 0.235 0.690
z 23 | Contractor's construction ability 0.545 —0.059 0.910 0.364 0.176 0.607
24 |Insufficient period for bid preparation 0.500 0.176 0.000" 0.364 0.118 0.181

25 |Insufficient period for completion 0.273 -0.118 0.694 0.364 0.235 0.886

26 |Unreasonable local contents 0.318 -0.118 0.029 0.045 0.118 0.953

27 |Unfavorable retained earning transfer 0.682 0.235 0.005" 0.091 0.059 0.991

28 |Unfavorable tax and tariff treaty 0.636 0.824 0.201 0.364 0.412 0.505

Contract 29 |Unfavorable inflation compensation 0.636 0.765 0.014 0.727 0.824 0.611

30 |Unfavorable security clause —0.091 0.882 0.016" 1.182 0.235 0.430

31 | Unfair payment condition 0.727 0.824 0.012" 1.227 0.471 0.266

32 |Unfavorable design responsibility 0.500 0.647 0.181 1.000 0.647 0.574

33 |Unfavorable liquidated damage 0.682 0.706 0.058" 0.591 0.588 0.603

34 |Unfavorable payment currency 0.955 0.059 0.026" 0.727 0.647 0.855

35 |Unfavorable claim and arbitration 0.727 0.294 0.119 0.545 0.529 0.852

36 |Unfavorable geographical accessibility 0.364 0.176 0.005" 0.864 —0.059 0.955
Physical 37 |Poor infra & logistics condition 0.682 0.765 0.131 0.318 0.588 0.006"

38 |Geological uncertainty 0.682 0.588 0.547 0.818 0.824 0.249

39 |Weather and climate uncertainty 0.545 0.353 0.801 0.636 0.588 0.984
40 | Staff supply difficulty from host country 0.136 0.294 0.662 0.909 0.059 0.003"

Resource 41 | Material supply difficulty from host country 0.318 0.118 0.746 0.227 0.353 0.182

42 |Equipment supply difficulty from host country 0.636 0.176 0.933 0.455 0.588 0.778
43 | Leadership of project manager 0.636 0.000 0.095* 0.227 1.000 0.004

44 |Headquarter's support level 0.500 0.059 0.050* 0.273 0.588 0.318
Organizational 45 |P.E. and Ph.D. retentipn level 0.591 0.176 0.101 0.091 0.647 0.046"
46 | Collaboration and flexibility 0.682 0.176 0.072* 0.136 0.706 0.028"

47 | Communication capability 0.500 0.235 0.076" 0.182 0.471 0.288
48 |labor management capability 0.591 0.294 0.279 —0.045 0.824 0.001"

60 |Local network capability 0.273 0.412 0.493 —0.091 0.353 0.243
Localization 61 |Information acquisition capability 0.227 0.706 0.523 0.091 1.059 0.001"
62 |Host country's experience of project manager 0.318 0.412 0.027" 0.045 0.765 0.009"

63 |Overall localized level 0.136 0.294 0.650 0.045 0.118 0.808
_ 49 | Cost management capability 0.227 1.059 0.269 0.000 0.588 0.081°
(ED» 50 |Schedule management capability 0.409 0.412 0.004" 0.045 0.765 0.018"
g 51 |Quality management capability 0.545 0.529 0.990 0.136 0.647 0.069"
> 52 |Resource allocation capability 0.591 0.882 0.935 0.318 0.824 0.066"
23 Construction 53 | Labor training capability 0.182 0.471 0.261 0.364 0.765 0.241‘
management 54 | Claim management capability 0.636 0.118 0.147 —0.045 0.882 0.002

55 |Contract management capability 0.273 0.412 0.067" —0.273 0.235 0.126

56 |Document management capability 0.727 -0.118 0.566 0.227 0.824 0.023
57 |Project management based on IT technology 0.318 0.353 0.003" 0.182 0.882 0.016
58 |Safety management capability 0.227 0.235 0.865 0.136 0.647 0.090"
59 |Environment management capability 0.409 0.235 0.964 —0.045 0.529 0.031"
64 |Construction method experience 0.318 0.529 0.304 —0.818 0.294 0.003"
65 |Inadequate understanding of standards 0.318 0.471 0.367 —0.364 0.471 0.031"
Technical 66 |Rework due to errors and defects 0.409 0.412 0.491 —0.045 0.529 0.024"

67 |Lack of experienced labor 0.091 0.176 0.552 0.591 0.529 0.820
68 |New construction method capability 0.091 0.176 0.524 0.000 0.647 0.007"

= Correlation is significant at the 0.05 level (2—tailed).
+ Correlation is significant at the 0.1 level (2—tailed).

78

rot
Hl
[
nx
il
o

st3| =27 M183 HMi2s 2017 38



6. SN B|AIEE| MIHEM

Table 7-& tf&o]lo] 5% 23t 335t ZEAEQ} 59
olael Aufigt ZRAE Thof ejAa Fawet | s
UERHIL Qlet, a3t ZRAES] L o5 e|A=17) Het
0.4799A T AA| 2] A= Hat 0,2860 2 7443 ukd, Al
gt ZRAE= ol 2|17} et 0.328%A]TE AA| 2
= Hat 048472 F71skoinh &, A4udt ZEAETL A
FE gaart 28ity] Hokes glAaa HeE Este] 9
o] Ugtthar etk & 4= glow, Muligt Z2AE= ¢z A
o= YA E A Hrpsieloy, ejaa v AuE 2l
A7} S7FstelokaL & 4= Sict

A 0 2= 22|, R[S AR, Al BAA 5

e Afof| afjgshz ejAmtolA Adaet ZRAET] Al
ZRAEo| gl Fou|elA Fagt g2 e oF4]
A, ZA, AR, gt 2Aaae] R 82l @5 2

2317} 2 790 Sofo] ol WA, o= 9% 71

-

=

Aoz Belgio] tha: Qleleke Rl 944 4]
2 W 97} HOkeS Holzeh th wak, Sol4e] £
o st Al elamvt Ao he) meAenrks o
4 BT} gl he] E2AEE Aldjska tejgo 2

o,
i
=
olo
i
e
v
rlr
pat)
o
=
i
Rl
32
o

o

U A W] A Sl FE, W] m
Aol Oft 23S T BIRHOLE 45 F A4 el
7} 2foleh, B, AR PAak I A dZomt 4
Bak maa|eol Asjst mRAE Apolo] ofe 7] o]k
AR FOR BAE O 2% F AR elaat A2 2h
o 2 xjol7k §lick, ol Aekro] FastAle Aok
o] Frhar 4ofo] ho 31 115 gprhar 4efo] 9F ko )
£ opehs A& BojF e Fulzg Avolt)

Zolo] W LRAESS Qlae} 9 2x| e Hhat 2]
2317k Aglont Qe EgbdelAl 23le o ofeled 4
S8 A0 ZAFEIGIT ol Brk B Alo] 2o} 2 B
o= AEstUag Ao Bl

6.2 LiHa| A3 22| oM
ool sk 2671350 thRollA olo] o
LA E7} X oF2 TR A ERT) 2| AT 7 A vehgt
o} A3t ZRAEL PMo| gg4lo] 04ElT 22Q5 )
g o] 2 Hglon AL A7t 9slglet, e W
7ol gk Zgo] Wokar w o) HEARE Hol
Wk SAH 371, B4, gas, 29, 3 e 59 o

B4 - SUNEI|Y sielsi=gAY 2laTawz] gutEA

2 Aol SefshET AllolA X5 WSk 2l
=10} Q1 A ol Ty ojufst elaziSo) B} ok
QLA By, Rk Ak 54T o) Aol wet
£ FHslo] meAE B4 oA Pe) Auks B
Helodrh, o] 2 Bl T} 8 0 AR £ Slr),

A, Sk AL et ARISTE Blag Fa5)
tha theA) ehieh, S8, A7), A, A8, Qlafel =
Aeleg, @3}, A 371l et 2laas Adeee )
ek wa), elas, Aipiel] tig 8lamrt vl
EERENTY

S, Ao} 27| A9 Fozoto] Bl Hla 2]
23 wggio] 27 Lheh izl ARk 2 Holt Al o
ole}, Eolfore] 79 Ackuz|ol, AARAL, 2 vk
o] oft 27} ¥ A ek,

opAERe 2, Zeelo] wo) W EaaEe] A9k ojizy
2 Aziz} 2 Vet aarhs yitelge] 94slo] 2
X, WA, A, AE71% A 5o B 2 sl
o2 HE3 Aowm e,

2 QI ZA ZRAE S0 S <19 ekt &
So} Bxke nelae A8 4 Qo B A A
She BAal AT 2lamo] 1 TS o) Belsjors)
= A1) T, weh G oA
olo} e Aok e FEa) A7} Wasic s,

LR

rl
N
=2
o
:Oé
2
rir

A =2

o] =¥ 20I5HE AR(Fe| &) Yoz 7
SaksAee] A 9g wot 4:aE A7 (No, NRF-
2015R1IA2A1A09007327),

References

ICAK (International Contractors Association of Korea)
(2016). “International Construction Information
Service” ICAK <http://www icak,or.kr/sta/sta_1203,
php?f date=2017/01/01&t_date=2017/01/30)

Abbasianjahromi, H., Rajaie, H., and Shakeri, E, (2013).

sEAMMEIEE =24 M x5 207 38 /9



“A framework for subcontractor selection in the projects.” Doctoral Thesis, Yonsei University., Han,
construction industry” Jownal of Civil Engineering S, H.
and Management, 19(2), pp. 158—168, Jung, W., Han, S. H., Park, H., and Kim, D, Y.

Ahmad, I, and Minkarah, I. (1988). “Questionnaire (2010). Empirical assessment of internationalization
survey on bidding in construction,” Journal of strategies for small and medium construction
Management in Engineering, 4(3), pp. 229—243, companies, Journal of construction engineering and

Choudhry, R. M., Hinze, J. W., Arshad, M., and management, 136(12), pp. 1306—1316,

Gabriel, H, F. (2012). “Subcontracting practices in Kim, H. R., Sohn, T. H,, and Jang, H. S. (2013) “Analysis
the construction industry of Pakistan.” Journal of of the major subcontract competence factors of
Construction Engineering and Management, 138(12), overseas plant construction” Korean Journal of
1353-1359, Construction Engineering and Management, KICEM,
Fom, C. S., Yun, S, H., and Paek, J. H. (2008). 14(5), pp. 84-91.
“Subcontractor evaluation and management Mbachu, J. (2008). “Conceptual framework for
framework for strategic partnering.” Journal of the assessment of subcontractors’eligibility
Construction Engineering and Management, 134(11), and performance in the construction industry,”
842851, Construction Management and Fconomics, 26(5), pp.

Han, S, H., and Kim, D, Y, (2006). “Risk—based Profit 471-484,

Prediction Model for International Construction MOLIT. (2015). “2014 overseas construction orders and
Projects.” Journal of The Korean Society of Civil 2015 forecasts” Ministry of Land, Infrastructure and
Engineers, 26(4D), pp. 635—647. Transport, MOLIT,

Hwang, G., Park, C, Y., Jang, W., Han, S, H., and Sacks, R., and Harel, M. (2006). An economic game
Kang, S. Y. (2016). “Development Acceptable Risk theory model of subcontractor resource allocation
Model for International Construction Projects: behaviour, Construction Management and
Focusing on Small and Medium Construction Economics, 24(8), pp. 869—381.

Companies” Korean Journal of Construction Yun, S. H. (2015). “A Study on strategies of Small

Engineering and Management, KICEM, 17(3), pp. and Midsize Construction Companies for Joint

90-97. Overseas Expansion,” MS Thesis, The Seoul National
Jung, W. Y. (2010). “Three—staged risk evaluation University of Science & Technology., Jang, H. S,

model for bidding on international construction

R0k : 2122 ) oy /1UE0) 39) ST ARIEAL ARIARYE oh e} k| ol 2 older) Hojgic, v, %
& FAAAIS oAUt 5 71 A%uel slelaielel B ol g Elol Slgel st TSk e
A7 1A I, b A S SUANIYS) o) shet Al Sbl 2]510] chsto] ALIEgo] e
BA1E AN, o1 e AA] S ERAES ZAlslo] Q12 A 6|2 2270 AX] WAet 2] ATe] 48 ulmso]
25 FRE ARIAIE HAslc), Ea el AREESE A1) o1o] thet S Tl el Faxol ) 4
2 AN, olelet A A SNIRIONH F F - SAALIN0) ALABS T o, He Lhe ol alE 39}
7] 9Istol QA A ofwat Blad oS Fofshor 51, 45 F of et el A2 S H2fs}] Sls) teiafof sherlol et Hm

2 A2l olnt,

FIYE : lolelmaAR, B4 - FAALYIR, YA, Ak ol

& Hi183 M2 20174 38

(e
o
rot
Hl
[
nx
il
o
o
ﬂ
r-||:|





