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Abstract : In the construction industry, bidding competitiveness is the most basic and important competence of the
company, Bidding competitiveness comes from competitive advantage, but the strategy of the company to capture
bidding competitiveness varies with the characteristics of the project. In particular, overseas construction is where
uniqueness of the construction industry and the specificity of international business coexist, This study analyzes the
bidding success ratio and the level of bidding difficulty by project characteristics with 12,952 overseas construction
bidding cases. Consequently, it was found that the bidding success ratio of Middle East and North Africa (MENA) and
civil engineering was the lowest in each group of project characteristics, and therefore the level of bidding difficulty is
high, respectively. In addition, it was confirmed that the bidding success ratio of small size or short duration project was
relatively high, and the bidding success ratio of both the negotiated bidding in the bidding method group and the private
sector in the client type group was respectively high, However, Kruskal—Wallis test in contract type and period shows
that there is no statistically significant difference in the bidding success ratio by group.
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Fig. 1. Overseas construction contract value by Korean
construction firms (data from International Contractors
Association of Korea (ICAK))
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Fig. 2. Overseas construction bidding value by Korean construction
firms (data from ICAK)
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Table 1. Key Attributes of Overseas construction projects

Category Category
MENA(Middle East and North -
) Civil
Africa)
Asia Architecture
Region North America &Pacific X_VOF: Plant
Europe e Electric
Africa Telecom
Latin America Engineering
~ 10 mil. USD ~ 1 year

Project | 10 mil. USD ~ 100 mil. USD | project 1year ~ 2 years

Size | 100 mil. USD ~ 500 mil. USD | Duration

2 years ~ 3 years

7l ARE I5E dEsle, e 9 A AE
EBSR)I &7, 7199 4z AS-EBSR)Y Jﬂ—?(mean)
FEWAKS.D.), g Min,), IAHEA401Q), S1HE
(Median), 3AHE91~(3Q), ZtHEt(Max, )& A <]
A4 Az 355 A=l Eﬂéﬂ e & A QT

RO R B ] Faael 7|9 I AT 3
T4 AR Y90 Kolmogorov—SImmov test?} Sapiro—
Wilk testE AAISHATE, 7L 23 Z2AE EAQ1(A|4
2 LRAE i 9 77F QR AlopiRA] Wkt
Fefoll w2 e FEATOIA fojEo] §-94< 0.05
Hop 9 yepgrom, AEis gEA] o432 2Rt
Ack(Table 2). whepx] Z2AE E4of ukg 7|9d oz
A5 Ho Zol= HES A4 2l Kruskal-Wallis test
£ AAEFt Kruskal-Wallis test?h 7l o14de] Foh
7F Ho] A& tEXE AAsk= AL (Analysis of
variance, ANOVA)Z} GARGE SAEA7|Ho = HlolE7}
AHdS TESSHA] Stk v Y wf ARGRITE

500 mil. USD ~ 3 years ~
Open bid(competitive) Lump Sum Table 2. Normality test on Bidding Success Ratio(BSR) according
Bidding |  selective bid(competitive) | Contract Unit Price to the characteristics of overseas projects
Type Negotiated bid Method Cost Plus = —— —
(non—competitive) e— olmogorov-Smirnov Test|  Shapiro-Wilk Test
Client Public 2007—-2010 Statistic df Sig. |Statistic| df Sig.
Type Private Period 2011-2014 Region 0.094 300 | 0.000 | 0.934 | 300 | 0.000
2015-2017 Work Type 0.105 | 292 | 0.000 | 0.927 | 292 | 0.000
Project Size 0.099 200 | 0.000 | 0.930 | 200 | 0.000
3.3 EMXIZ 3l g Project Duration 0.081 200 | 0.003 | 0.967 | 200 | 0.000
B JTlof A EARL7|HO S 7|SEA 9 Kruskal— Bidding Type 0.146 150 | 0.000 | 0.941 | 150 | 0.000
Wallis testS EAEAL ATEgo]o] SPSS T TS Contract Type 0.118 150 | 0.000 | 0.946 | 150 | 0.000
AMLBIITE 2 E sel7Al TRAE oJF HHE =4, Client Type 0.124 100 | 0.001 | 0.957 | 100 | 0.003
Period 0.095 150 | 0.002 | 0.963 | 150 | 0.001
zZRAE E4o] v 25 2 458 AL e
el 94 71%57415/% ANEIL), $4, %R oz
Helagol A& mas] Hop= A vEYA S s 4. B

3 ZEAE —/F?’E‘ oju] FH3 JejolA T o g sje]

AAXF| A&S 3 79SS AQletar, Bt et ¢
A ATE dS A 9 OE 7FRje] AL fj8l aFEHE
U7} =2 =528F 49 50t 719 =4 i
£ STt o] 7IgER 4zt Sl tfn] G4 e
H]E-S A1)} Zo] Y& AF3-E(Bidding Success Ratio,
BSR) A& Z=&3}9TY,

:12

Number of Awardby Company
Number of Biddingby Company

BSR(%) = x100% (1)
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41 X|Gof mpE 7|HE LA HSE
AQH=R 7} TIF W 52 A 50 719 &
A4+ $5(Middle East and North Africa, MENA) #]
o] 2,175 Ao 71 o 1 thSo 2 o}X|oHAsia)
1,8034, o}z a]7HAfrica) 8557, &dn|(Latin America)
5277, 4 (Europe) 35071, Eu]eH ¥ (North America
& Pacific) 25474 <ot} sHATF 15 U 7|99 2 A
J@(BSR)—J Hat-S BulefHoF 53.11%, 91| 48.71%,
H 43.31%, oFZE)7} 35.59%, oFA|ot 44.01%, %
22.15% =02, 53] S5AYo] 7MW Al o= vehd
t}Table 3.
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Table 3. Descriptive statistics of international bidding results by Table 4. Kruskal-Wallis tests of BSR by region
region 5 700
a— Company Bidding BSR (%) Test Statistic(x2) 35.504
(N) (N) Mean | SD. P-Value 0.000
MENA 50 2,175 22.75 14.78 Pair-wise Comparison adjusted P-Value
Asia 50 1,803 44.01 19.58 Comparison MENA | ASIA | N.A.&P |Europe| Africa | L.A
North ‘A.merica 50 254 53.11 36.32 MENA 0.000 | 0.000 | 0.003 | 0.169 | 0.000
Region | & Pacific Asia | 0.000 1.000 | 1.000 | 1.000 | 1.000
Europe 50 350 43.31 34.01 North America
Africa 50 855 3559 | 2181 Region| & Pacific 0.000 | 1.000 1.000 | 0.189 | 1.000
Latin America 50 527 48.71 | 31.01 Europe 0.003 | 1.000 | 1.000 1.000 | 1.000
Africa 0.169 | 1.000 | 0.189 | 1.000 0.398
(Fig. oA B v} Zo] Ax18(Box plot)S & Latin America | 0.000 | 1.000 | 1.000 | 1.000 | 0.398

3l BSR w325 AHE9la(quartile)2t AREITE H 9 (inter—
quartile range, IQR)Z A E T AFRELQ|4= Hlo]E] &
o )] FUg FEOZ e g Uit IQRS A&
o] 7184 50%°] thgt M= IAHE S} 3ARES}4=2] 7
(Q3-QUE 2ulshH, 53] ol dx|o A S A
F=thes S 7HL

A1 BSRol tigh IQRE AHEW, F5 18.61%
(12.76~31.38%), o}*L2|7} 27.25% (17.95~45.20%), ©FAo}
29.21% (28.39~57.60%), =Hv| 36.84% (29.83~66.67%)
02 7k 50%2] dlojelEo] AFH oS Tl
4= ek ®H, S8 SrlEjE g QRS 212} 53.45%
(12.22~66.67%)2} 75.00% (25.00~100,00%)= =LA e}t
U BSR H327} WA HA S-S BRIE 4= 9lrt
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Fig. 3. BSR ranges by region

x| BSRo| BAHCR Fol7t YEAE BRIl 9
3} Kruskal—Wallis testE =33 0™, 1 A= (Table
4o Aejslo] olek. AuE Amw folh 0,055
FEA10 BSRE opAlo}, HulejBe, £7, FHvleh v]
L8] FAHCR foliA| Aol7h YR Qgg Blat
4 ik, 1B FEA AL A 459 71 T 2 )
T8 AXjsie] A sfeldale] s lekg delgl
o SHIR A7) B4 3E B8 E5 A0 ¢

0.00

2 qi7Idee] S84
iolZ=7} ofef x| of| 1

T 5
dr
O
rr
o
o
oo poh
B
_O|L
=
el
o

(Architecture) 1,910, AF1AdH](Plant) 1,6507, EX
(Civil) 1,3627, A7](Electric) 6497, EA1(Telecom) 1204
£ 08 YeRTh 1% 3419 A8 5285 V1) 7t F
4274} $ o]ojA] 427)A19] IR FES O R Hlo]
HE ¢4, B4k 15 W 719 o4 45-EBSR)
o] H-& 7] 59.06%, S41 50,88%, 8- 43.88%, A%
U] 42.97%, A% 41.44%, B 23.54% =02 E3 B
o] 7P w2 A0 & vepdti(Table 5.

Table 5. Descriptive statistics of international bidding results by

work type
Compan Biddin BSR (%)

Category 0 |00 wean | 5o
Civil 50 1,362 23.54 20.09
Architecture 50 1,910 41.44 24.71
Work | Plant 50 1,650 42.97 30.97
Type Electric 50 649 59.06 33.06
Telecom 42 120 50.88 47.94
Engineering 50 4,356 43.88 17.38

o

100.00 _ —|—
80.00{ °
% 60,001
@
o
40.00
20,00

0.00 ! T T
Civil Architecture  Plant Electric Telecom  Engineering

WorkType

Fig. 4. BSR ranges by work type
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(Fig. 45 8] 352 BSRY AR HA(IQR)
2 AWHEH EE 93 98% (9.22~33.20%), 11Z 33.27%
(24.23~57.50%), AF¢1AH] 44.59% (20,41~65.00%), &
o] 29.47% (28,40~57.87%) AhH o2 IQRo| A &
s2¥ WA, A7) 51.03% (33.87~84.90%), E41 100.00%
(0.00~100.00%)%] 7- WA HAY= B5S 2RI 5=
At

SSHE 7|99 Y HFTEBSR)O SAHCE Zpo]
7F UAEAIE FRlsk] flsiAl Kruskal-Wallis testE 38
gown|, 11 Hil= (Table 6yl Fej=lo] o}, Aaks 4
HEH G042 0,0550l|4 EERIELO| BSRS A% A
Ad) A7), A, 8 15 FAR SR {25t Afolzt
UERFIL 915-S 2RI 4= St} o]e} 22 Ail= =7
Fo = gt afleldd EEEe digh
oy] ks A& Waskar gict o]y

4 r
ox

Table 6. Kruskal-Wallis tests of BSR by work type

N 292
Test Statistic(x®) 32.702
P-Value 0.000
Pair-wise adjusted P-Value
Comparison Civil | Archi. | Plant |Electric | Telecom| Eng.
Civil 0.017 | 0.026 | 0.000 | 0.009 | 0.002
Architecture | 0.017 1.000 | 0.337 1.000 | 1.000
Work Plant 0.026 | 1.000 0.234 1.000 | 1.000
Type Electric 0.000 | 0.337 | 0.234 0.947 | 1.000
Telecom 0.009 | 1.000 | 1.000 | 0.947 1.000
Engineering | 0.002 | 1.000 | 1.000 | 1.000 1.000

A3 Z2=HE A0 (L2 7|E L& 8435

ZRAE pro) i 7} IF W 5% A 50 7]
Yo 5 Y& A= AT @2 v TH(~10mil. USD) TL&°]
4,502 0.2 AA tiv] 5205 AR5 71 o FAS
Yepih, 1 thgo 2= v g~ gy TF 1,878
7, 19 g~5] & I 1,5607, 59 @ ol &
1947 0= Vet ZRAE fu7F E OFYsE ¢
ZH A4t Eojie S ERIE 4= ek O W 7
A A JFEBSR)Y Bt 149 G olst 7o)
44.21%, A% e~ 9 152 30.91%, 19 2e~5
of g 18 26.92%, 59 9 oA 1% 27.10%% 59 &
Y 15 AlLjstils ZRAE {fu7) 2k OFUeE 7]

MHI
N
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Table 7. Descriptive statistics of international bidding results by

project size
BSR (%)

Category CoT,f)a”y Bidding (N)
Mean S.D.
~10mil.USD 50 4,502 4427 18.54
Project| 10~100mil.USD 50 1,878 30.91 19.19
Size | 100~500mil.USD 50 1,560 26.92 23.17
500mil.USD~ 50 794 27.10 33.04

A A2 AJFEBSR) Batol =4 UeElsthTable 7).

(Fig, 5)& Baf Z2AE 7y BSR Bas Al
19} gei~5% g 259 ARES] 1F HRIIQR)= 17.66%
& 718 Y BSRQ 7+ 50%7} 15.59~33.26%01 U7 3]
U= A I 4= Qlek 1 9] IE0] IQRE HH, 1Rt
e ulgt 5 28.23% (28.84%~57.07%), 1R Dj~1
o] T 115 31.46% (15.32~46,78%), 52} &&] oA &
48,93% (0.009%~48.93%) =28 F3L7} Wolxl= g
Helc,

100.00 *
80.00

L]
60.007 T

40.007

20.00 |

1
40mil. USD~100mil.  100mil USD~500mil
usb usD

CBSR

T
~10milUSD 500mil USD~
PJT_Size

Fig. 5. BSR ranges by Project size

Table 8. Kruskal-Wallis tests of BSR by project size

N 200
Test Statistic(x?) 26.666
P-Value 0.000

adjusted P-Value

Pair-wise Comparison | ~1omi. | 10~100mil. | 100~500mil. | 500mil.USD
usD usp usD ~
~10mil.USD 0.022 0.000 0.000
Project| 10~100miLUSD | 0.022 1.000 0.472
Size |100~500mil.USD | 0.000 1.000 1.000
500mil.USD~ 0.000 0.472 1.000

{Table 82 =3l Kruskal-Wallis test 27= HH, &
o)== 0.058}0lA Z2AE 5 135 I v]gt J1E2)
BSRZ 1A% gef~19] g2 115, 19 9e~5 g 1
&, 5% g ol 15 TAK O = ffsHA A7} LEt

UL QS SIS = Qi ole} e Avfe fEIdE




o] 1:vk & ofs} ZRAE 9] sfeldd AHEo]
T oA o] Z2AE Q2MHT} AJIEO] —E%I:]— 4
o Wi 19] 2 ofye] tjY ZRAES] ST E

Aut gy olale] AF ZZAE Hrh AH:HPHi Lyg"% oF
e Bo| el vk doler dHH O R w55 &
QI 4= ik,

44 Z2HE 7|710f M2 7[HE L& H5E =AM

ZEAE 7|17k WE ZF 5 W 58% A9 50t
7199 & Qzk AL 1 vk~ year) 1E 2.46174, 3
oA (3years~) 1E 2,04174, 2~3\(2~3years) 15
19757, 1~2W(1~2years) 1% 1,832 Loz 789 H]
L4271 2,000 WS 7|58k fARE 20 = YERt
o, AT T W 71 R AEEBSR)S B 1
d o]3} 15 50.85%, 1~2¥ T1E 32.55%, 2~3¢ 1&
27.60%, 39 oA 718 25 58= ZRAE 7|7to] 7] 118
A= 7|gE G2 J5EC] WolRl= S Holal it
{Table 9).

Table 9. Descriptive statistics of international bidding results by
project duration

Category Cor?r\?)any Bi?ﬁi)ng MealralSR (%?S.D.
~Tyear 50 2,461 50.85 20.44
Project 1~2years 50 1,832 32.55 18.87
Duration 2~3years 50 1,975 27.60 18.79
3years~ 50 2,041 25.58 13.96

(Fig. 6)= &l ZRAE 7|78 BSR HEZE AHE

W, 2~3d 289 AFE97E H(IQR)E= 15.77%2 1
& Wl BSRQ| 7kl 50%7} 17.34~33. 1% 23 3
© & 21T S Qlh T 9] 259 IQRE HH, 34 ]
A} 118 17.03% (16.05~33,08%), 1 v|dt 18 25.68%
(36.82~62.50%), 1~2 1 28.16% (19.25~47.41%) <=

o2 Byl Qolx|= w58 Holr)
100.00 _
80.00 S ¥
o o
% 60.00 _o
-]
(=]
40.00
[ | | ]
20.00- L ] [ |
0.00 = 1
~1year 1~2years 2~3years 3years~
PJT_Duration

Fig. 6. BSR ranges by project duration
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{Table 10y 9] Kruskal-Wallis test 2i}=, G4
0.058foll A Z2AE 717k 19 gk J252] BSRS 1~21

&, 2~39 1F, 39 ol 1E FARCR oA
Zpo)7F YERAL Q13- ERIE 4= it} ol= %E7IdE
o] ZRAE 7|7k 1\ o]ste] L] YaEo] L ot
JRte] A qlart gl HEgol ok FAt
ZRAE fHoL FAlSH|, T@7|7F FARS] - sl
ot ol o2 RIS 4= Qi

Table 10. Kruskal-Wallis tests of BSR by Project duration

N 200
Test Statistic(x?) 46.382
P-Value 0.000

adjusted P-Value

Pair-wise Comparison

~1year | 1~2years | 2~3years | 3years~
~1year 0.000 0.000 0.000
Project 1~2years 0.000 0.856 0.400
Duration | 2~3years | 0.000 0.856 1.000
3years~ 0.000 0.400 1.000

4.5 YEAO T2 7| YR HTE 2N

dzAle] w7} TIF W s A o 7199
& U e 37178 Y open bid) 15 4,284110=
AA| tH] 50%= AHAet 71 e A1E Btk Lok
20 2= oA (negotiated bid) 1E 2,175, AH7AA
A2 selective bid) 715 2,011 02 SARSE £~F 0 & LJEF
ok 15 W 719E o4 AFEBSR) W3 He= 4
Ol TL5] 65,80, AWANRIL 18 52,7, T
Az 5 22.83% 0= e oA 59| 3
< BSRO| W9 2 A5 715351 cHTable 11).

o

Table 11. Descriptive statistics of international bidding results by

bidding type
Company| Bidding BSR (%)
Category (N) (N) Mean S.D.
) Open bid 50 4,248 22.83 11.84
Bf;:)‘gg selective bid 50 2011 | 3272 | 19.25
Negotiated bid 50 2,175 65.80 18.12
100.00 b
8
80.00
£ 60.00 &
-]
u ; T
40,00
20,00 %
0.00 1 o
Open bid Selective bid MNegotiated bid

Bidding_Type

Fig. 7. BSR ranges by bidding type
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Fig. T& ol degA]ol whe BSRO AHELIZE M9
(IQR)Z A RH, F7HEUZ 11.30% (16.37~27.67%),
oINS 21.55% (56.59~78,14%), A 8AYUZ 24.33%
(20.36~44.69%) <202 237} Wolx| a1 gict

(Table 12)9] Kruskal-Wallis test A=, T2
0 050}01]/\«] _4/\]1& :7__,__4 BSR& x]tﬂﬁxﬂole :L
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Table 12. Kruskal-Wallis tests of BSR by bidding type

N 150
Test Statistic(x?) 78.854
P-Value 0.000

adjusted P-Value

Pair-wise Comparison . - - - -
Open Bid Selective Bid |Negotiated Bid
Open bid 0.087 0.000
Bidding |1 ective bid 0.087 0.000
Type
Negotiated bid 0.000 0.000
4.6 Al2FAl mE 7|1HE %’é* 45 24

Al whe 2t I W 52 A9 500 714
% 4% 74 AAAK(lump sum) I 6,4397 02 A
Al el T1%E AABH 7V w2 AE Bk 1L o
20 ARAAHA K cost plus) 11,1277, D7HAIE
(unit price) 715 7997 =02 FARE $50 2 LERT
T Ul 71 R AJEEBSR) Bate] 9= vt
Al°F 1501 48.66%, Y7 115 37.86%, AAF 1
F 34.04% %202 ERGT Table 13).

Lo

Table 13. Descriptive statistics of international bidding results by

contract type
Company | Bidding BSR (%)
Category N) N [ Mean | SD.
Lump Sum 50 6,439 | 34.04 | 14.00
Contract ™= ) i price 50 799 3786 | 29.15
Type
Cost Plus 50 1127 | 4866 | 32.15
(Fig, 8)& E3f] QJ2HFAIE BSR B2 Ahw H i, A7

oF Z1582] ARESIZE ‘%H( QR)% 16.52%% 25.89~42,41%
of 2l et shARt @rHASF I3 Au|EAH

130 szzswss) =21 HR0@ M3s 2019 58

o 259] IR
(17.50~76.70%)% WA HAUSS
Kruskal-Wallis test 272 HH, 715 7+ B4 &) 2
ojx2] Zpolofl digh A5 Fol2E] 0.090022 Fof
0.050014] gRRlx|m g myjctofAe] AleFg4] 7 BSR #}0]
7} 9o Bl

100.00-]
80,00
-]

60.00

-9
7] .
(=]
© é

20.00

217} 41,16% (16.67~58.82%), 59,20%
so1a 4= gt

LumpSum UnitPrice CostPlus
Contract_Type

Fig. 8. BSR ranges by contract type

4.7 4K Aol HE 7|HE Y& dS5&E =M
k. 391 50t 7]

U32; Gefjol] W2 7t 7 W 5%
9] & J& A4= FF(public) 15 5,021 0.2 HI7H
(private) 75 38,3297 Kt} =t} vbd 2 ) 7| Q)
Z JF-EBSR) Bt 9= Tt T150] 49.35%% B
15 99.74% Bk EA) LFERGTH Table 14).

Table 14. Descriptive statistics of international bidding results by

client type
Company | .. . .. BSR (%)
Categor: Bidding (N)
oo (N) ’ Mean S.D.
Client Public 50 5,021 29.74 14.25
Type Private 50 3,329 49.35 20.34

<Fig, 9>_a; Egﬁ ?:};‘(Hﬂ]—/doﬂ u:}E BSR94 /\}H 947} m_c'q
(QR)E AR, ZE 1180] 15.40% (21.53~36.93%) 1l
7t 718 28.68% (32.73~61.41%)°) vlal 7} D) 9l
o2 gRolgh = i},

100.00]

80.00

60.00]

CBSR

40.00]

20.00]

0.00
Public Private

Client_Type

Fig. 9. BSR ranges by client type



(Table 15)2] Kruskal-Wallis test 23}=, §oj4=
0.058}| A 33 152] BSRY} Wizt 280 7|9 ¢zt
el TAACE FoHA Aok UEhtaL Q3
ISt &= qlot, AxE B, 33 WAL gt Q|
ﬂoﬂb‘} A7} o BRI dF 45ES A W ol
o oo ERISIGI, o= 35 ZRAES] 7L ¢z
O]Eﬂ Q7 ZRAE R o bl 24T 4= Qlot

Table 15. Kruskal-Wallis tests of BSR by client type

N 100
Test Statistic(x?) 26.556
P-Value 0.000

adjusted P-Value
Public Private
Client Public 0.000
Type Private 0.000

Pair-wise Comparison

4.8 At 120 2 7|HE UE HSE 24

Altittoll w2 ZF T1F W) ks A9l 50d 7199 &
A& A= 2011~—2014 15 3,3067, 2007~2010 1&
2,85771, 2015~2017 T1& 2,0807 &o2 Yepdrt 1%
U 7194 42 AF-E(BSR) Hate] 9= 2007-2010 &
0] 38.17%, 2015~2017 T120] 37.30%, 2011~2014 1E9]
35.86% <=0 2 H|W 2 QA3 HEZE B AT Table 16).

Table 16. Descriptive statistics of international bidding results by

period
Category COT,\‘I’)a”y Bidding (N) BSR (%)
Mean S.D.
2007-2010 50 2,856 38.17 17.36
Period | 2011-2014 50 3,306 35.86 20.98
2015-2017 50 2,080 37.30 20.16

(Fig, 10) 2] AJttiol wh2 BSR| ARE9I7F S (IQR)
2 A EE, 2011~2014 15 23.50% (23.42~46.92%),
2007~2010 715 24.76% (24.13~48.89%), 2015~2017 1
2 32.73% (20.13~52.86%) <=0 E3x7} Yolz| 1 gt}

100.00]

80.00+ -1
60.00
40.00]

20.00] J_ J_

0.00

CBSR

T T
2007-2010 2011-2014 2015-2017

Period

Fig. 10. BSR ranges by period
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=i
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