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Cause Analysis of Cost Overruns in International Infrastructure Project
Conducted by Korean Contractors

Jung, Wooyong' - Han, Seungheon”
“Department of Civil & Environmental Engineering, Yonsei University

Abstract : In recent years, large Korean construction companies have suffered serious losses in their overseas business.
Many practitioners and researchers have analyzed causes of cost overrun in these projects, However, these arguments
have not been empirically verified based on acutal project cases. This study investigated cost overrun rate, contingency,
allowance, predicted risk before bidding, and actual and residual risk after award in the 67 international infrastructure
projects conducted by 13 large construction companies, The causes of cost overruns are derived as follows, First, they
identified the possibility of cost overrun to some extent before the bidding, but did not reflect the enough risk money
to bid price, In particular, this behavior was more severe in badly cost—overrun projects. Second, the causes of cost
overrun were more influenced by external environmental risk than internal capability risk, However, the internal risk in
badly cost—overrun projects was relatively high compared to cost—underrun projects, Third, badly cost—overrun projects
failed to mitigate risk, However, cost underrun projects were affected more by low exterior risk conditions than by well
mitigated risk, This study provides more informed knowledge in controlling project costs in international infrastructure
projects,
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71 risk factors in international construction
project are derived.

S

Literature review

54 risk factors are selected considering Korean
contractors’ perspective,

S

Expert interview

153 projects are investigated and
67 civil projects are finally used,

e

Questionnaire design

Relationships between risk factors,

Regression analysi , .
e contingency and costvariances are analyzed.
b
ANOVA Differences between risk factors, contingency

and costvariances are calculated.

Fig. 1. Research process and output
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Table 1. Profile of sample projects and respondents

(1) Project profile

Product type | Num. | Project cost | Num. Region Num.
Road 31 Mé)(r)?),}/lhgn 5 Southeast Asia | 31
Port 9 | 500M$~100M$ | 9 | Southwest Asia | 20
Railway 4 100M$~50M$ | 11 Middle East 5
Bridge 4 50M$~10M$ 40 Northeast Asia 4
Dam 4 | Lessthan 10M$ | 2 Africa 4
Tunnel 2 Central Asia 2
etc 13 North America 1
(2) Respondent profile
Position Num. |Total experience| Num. | Int. experience | Num.
PM 21 More than 30y 7 More than 20y 7
CM 27 30y~20y 15 20y~10y 20
Cost Manager 19 20y~10y 39 10y ~5y 21
Less than 10y 6 Less than 5y 19
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Table 2. Risk factors of cost overrun

Category

Risk Factors

Political
Risk

Political instability such as civil war, regime change

Corruption, collusion, and underground deal practice

Imperfect institution related to construction

Economic
Risk

Uncertainty of interest rate

Uncertainty of inflation rate

Uncertainty of local currency

Infra

Social
Risk

Difference in culture, customs, and routines

Poor infra and logistics condition

Staff supply difficulties in host country

Material supply difficulties in host country

Equipment supply difficulties in host country

12

Subcontractor supply difficulties in host country

Employer
Risk

13

Insufficient project management capability of
employer

14

Unstable financing resources of employer

15

Administrative approval and licensing delays

16

Insufficient social consensus for project necessity

17

Informal request by employer

sl [eulalxy

Contract
Risk

18

Insufficient time for bid preparation

19

Insufficient period for construction completion

20

Design accuracy provided by employer

2

=

Insufficient specification provided by employer

2

N

Unrewarded change in law

2

w

Unfavorable payment condition clause

no
=~

Unfavorable payment currency agreement

2

a1

Unfavorable security clause

2

(o3}

Unfavorable tax and tariff treaty

27

Unfavorable retained earning transfer

28

Unfavorable liquidated damage agreement

29

Unreasonable requirements for local contents

3

o

Unfavorable claim and arbitration agreement

Site
Risk

3

=

Unfavorable geographical accessibility

Geological uncertainty

Weather and climate uncertainty

3

=~

Poor living environment condition

Manage—
ment
Risk

Sl [eulaiu)

3

o

Insufficient cost management capability

3

(2]

Insufficient schedule management capability

3

hay

Insufficient quality management capability

3

@

Insufficient organizational management capability

3

«©

Insufficient resource management capability

Insufficient headquarters’ support level

~
=

Insufficient localization

4

no

Insufficient language communication capability

4

w

Insufficient information acquisition capability

4

o~

Insufficient contract management capability

4

o

Insufficient claim management capability

4

(o]

Insufficient labor training capability
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49 |Overall construction method difficulties

)

Insufficient design management capability

(o)

Insufficient estimation capability

Technical
Risk

50 |New construction technology difficulties
5
52|JV's insufficient construction capability

=

IT based project management difficulties

P;:tsnker 53 |Nominated subcontractor’

5

s insufficient capability

.l>

Ordinary subcontractor's insufficient capability
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Fig. 2. Risk measurement of questionnaire
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Table 3. Risk, contingency and cost overrun of project sample

Sample | Product Region Predicted Risk (a) | Actual Risk (b) |Residual Risk (c) | Allowance | Contingency | Total Contingency | Cost Overrun
#1 Road Southwest Asia 0.547 1.212 1.132 5.0% 0.0% 5.0% 30%
#2 Road Southwest Asia 0.265 0.500 0.471 3.0% 0.0% 3.0% 30%
#3 Road Southwest Asia 0.151 0.377 0.340 2.0% 10.0% 12.0% 30%
#4 Road Southwest Asia 0.860 1.314 1.255 2.0% 2.0% 4.0% 20%
#5 Road Southwest Asia 0.863 1.314 1.255 2.0% 2.0% 4.0% 20%
#6 Road Southwest Asia 1.340 1.868 1.887 0.0% 2.0% 2.0% 20%
#7 Road Southwest Asia 0.038 1.264 1.340 0.0% 1.0% 1.0% 20%
#8 Road Southeast Asia 0.547 0.922 0.769 3.0% 10.0% 13.0% 20%
#9 Road North America 0.250 0.854 0.792 1.0% 1.0% 2.0% 20%
#10 Road Africa 0.151 0.396 0.321 2.0% 10.0% 12.0% 20%
#11 Road Africa 0.189 0.509 0.415 2.0% 10.0% 12.0% 20%
#12 etc. Central Asia 0.848 1.587 0.826 2.0% 3.5% 5.5% 20%
#13 etc. Southwest Asia 1.000 2.075 2.038 0.0% 1.0% 1.0% 16%
#14 Road Africa 0.147 0.372 0.309 0.0% 10.0% 10.0% 15%
#15 Road Southwest Asia 1.000 1.113 1.094 2.0% 2.0% 4.0% 15%
#16 Port Southeast Asia 0.925 0.491 0.472 0.0% 0.0% 0.0% 15%
#17 Road Southwest Asia 1.250 1.320 1.327 2.0% 5.0% 7.0% 15%
#18 etc. Southeast Asia 0.074 0.407 0.389 1.0% 2.5% 3.5% 15%
#19 Road Southwest Asia 0.922 1.137 1.098 2.0% 2.0% 4.0% 10%
#20 Road Africa 0.151 0.358 0.302 2.0% 10.0% 12.0% 10%
#21 Road Southeast Asia -0.151 0.925 0.904 0.0% 1.0% 1.0% 8%
#22 Road Northeast Asia 0.288 0.077 —0.078 2.0% 0.0% 2.0% 5%
#23 Port Middle East —-0.923 0.077 0.000 3.0% 2.0% 5.0% 5%
#24 Water Northeast Asia —0.056 —-0.037 0.000 1.0% 1.0% 2.0% 5%
#25 Road Southeast Asia —0.250 0.250 0.269 1.0% 1.0% 2.0% 5%
#26 Dam Southeast Asia 0.019 0.000 —0.038 2.0% 5.0% 7.0% 5%
#27 Dam Southeast Asia 0.019 0.000 —0.038 2.0% 5.0% 7.0% 5%
#28 Port Southeast Asia 0.755 0.491 0.491 0.0% 0.0% 0.0% 5%
#29 etc. Central Asia 0.352 0.264 0.167 5.0% 15.0% 20.0% 5%
#30 Road Southwest Asia 0.077 -0.154 -0.154 1.0% 0.0% 1.0% 0%
#31 Bridge Southeast Asia 0.094 -0.019 -0.019 1.0% 0.0% 1.0% 0%
#32 Road Southwest Asia 0.077 -0.157 -0.118 1.0% 0.0% 1.0% 0%
#33 Road Southeast Asia 0.057 —0.019 —0.019 1.0% 0.0% 1.0% 0%
#34 etc. Middle East -0.019 0.132 0.094 2.0% 3.0% 5.0% 0%
#35 Bridge | Southeast Asia 0.269 0.827 0.558 5.0% 0.5% 5.5% 0%
#36 Road Southwest Asia 0.811 1.019 0.170 5.0% 0.0% 5.0% 0%
#37 Road Southwest Asia 0.906 0.868 0.151 0.0% 3.0% 3.0% 0%
#38 Port Southwest Asia 0.906 1.566 0.642 3.0% 2.0% 5.0% 0%
#39 Railway | Southeast Asia 0.170 0.264 -0.075 1.0% 1.0% 2.0% 0%
#40 | Railway | Southeast Asia 0.340 0.434 0.019 1.0% 1.0% 2.0% 0%
#41 Railway | Southeast Asia 1.037 1.556 1.463 2.0% 0.0% 2.0% 0%
#42 Road Southwest Asia 0.283 0.208 0.000 5.0% 2.0% 7.0% 0%
#43 Road Southeast Asia 0.186 0.140 —0.093 3.0% 0.0% 3.0% 1%
#44 Road Southwest Asia 0.957 0.900 0.725 0.0% 2.0% 2.0% —2%
#45 Water Northeast Asia -0.185 -0.167 —0.056 2.5% 0.0% 2.5% —2%
#46 Port Middle East —0.208 -0.132 —0.094 1.0% 3.0% 4.0% —-5%
#47 Port Middle East —0.226 0.075 0.075 0.0% 1.0% 1.0% -5%
#48 Dam Southeast Asia 0.265 0.184 0.143 0.0% 0.7% 0.7% -5%
#49 Water Northeast Asia -0.074 -0.074 —-0.037 1.0% 4.0% 5.0% -5%
#50 Port Southeast Asia -0.235 —0.472 —0.509 2.0% 1.0% 3.0% 5%
#51 Road Southeast Asia 0.019 0.019 0.019 2.0% 0.0% 2.0% 5%
#52 Road Southeast Asia 0.094 0.132 0.132 5.0% 0.0% 5.0% —5%
#53 Road Southeast Asia 0.075 0.038 0.038 5.0% 0.0% 5.0% -5%
#54 | Railway | Southwest Asia -0.019 —0.074 -0.130 0.0% 2.0% 2.0% -10%
#55 etc. Middle East 0.115 0.038 0.038 2.0% 2.0% 4.0% -10%
#56 Road Southwest Asia 0.537 0.685 0.442 2.0% 3.0% 5.0% -10%
#57 Airport Southeast Asia 0.321 0.396 0.094 1.0% 1.0% 2.0% -10%
#58 Road Southeast Asia 0.077 —0.057 —0.038 1.0% 0.0% 1.0% -10%
#59 Road Southeast Asia 0.096 —0.057 —0.057 1.0% 0.0% 1.0% -10%
#60 Road Southeast Asia 0.077 -0.132 -0.132 1.0% 0.0% 1.0% -10%
#61 Dam Southeast Asia 0.057 0.000 0.019 5.0% 5.0% 10.0% -10%
#62 Road Southeast Asia 0.113 —-0.057 —-0.038 1.0% 0.0% 1.0% -10%
#63 Water Southeast Asia 0.058 —0.057 —0.057 1.0% 0.0% 1.0% —-10%
#64 Port Southeast Asia 0.264 0.222 0.167 2.0% 3.0% 5.0% -10%
#65 Bridge | Southeast Asia 0.075 0.038 0.038 5.0% 0.0% 5.0% -15%
#66 Bridge | Southeast Asia —0.736 —0.226 —0.340 3.0% 2.0% 5.0% -15%
#67 Port Southeast Asia 0.380 0.286 -0.122 0.0% 1.0% 1.0% —40%
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Fig. 4. Regression analysis of cost overrun and predicted risk
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Table 4. Descriptive statistics of predicted risk by group

Category Num. Avg. Min. Max. S.D.
Group A 25 0.083 —0.736 0.957 0.307
Group B 13 0.385 —-0.019 1.037 0.384
Group C 9 0.006 —0.923 0.755 0.463
Group D 20 0.576 0.038 1.340 0.429
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Table 5. ANOVA of predicted risk by group

Sum of Squares| df | Mean Square F Sig.

Between Groups 3.538 3 1.179(8.044 | 0.000
Within Groups 9.237 63 0.147
Total 12.775 66
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Fig. 7. Multiple comparisons of predicted risk by group
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Table 6. Top 10 predicted risk of group D

Rank Risk factor Risk score
1 |Poorinfra and logistics condition 1.700
1 Poor living environment condition 1.700
3 |Imperfect institution related to construction 1.500
4 |Weather and climate uncertainty 1.474
5 |Corruption, collusion, and underground deal practice 1.450
6 |Insufficient period for construction completion 1.400
7 |Difference in culture, customs, and routines 1.300
7 |Informal request by employer 1.300
9 |Administrative approval and licensing delays 1.250
10 |Unfavorable geographical accessibility 1.200
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Fig. 8. Regression analysis of cost overrun and total contingency

Table 7. Descriptive statistics of total contingency by group

Category Num. Avg. Min. Max. S.D.
Group A 25 3.088 0.700 10.000 2.202
Group B 13 3.115 1.000 7.000 2.103
Group C 9 5.110 0.000 20.000 6.133
Group D 20 5.950 0.000 13.000 4.475
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Table 8. ANOVA of total contingency by group

Sum of Squares| df |Mean Square| F Sig.
Between Groups 114.903 3 38.301 2.836 | 0.045
Within Groups 850.762 63 13.504
Total 965.665 66
95% family-wise confidence level
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Fig. 9. Multiple comparisons of total contingency by group
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Fig. 10. Regression analysis of external risk, internal risk and
cost overrun

Table 9. ANOVA of external and internal risk by group

External Risk Internal Risk
Category
Mean S.D. Sig. Mean S.D. Sig.
Group A 0.123 0.252 —0.186 | 0.292
Group B 0.376 0.688 —0.087 | 0.285
0.000 0.001
Group C 0.206 0.385 0.148 0.346
Group D 1.189 0.641 0.358 0.643
Total 0.501 0.677 - 0.040 0.484 -
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Table 10. Top 10 external risk of group D

Rank Risk factor Risk score
1 |Insufficient period for construction completion 2.450
2 |Design accuracy provided by employer 1.882
3 |Corruption, collusion, and underground deal practice 1.850
3 |Weather and climate uncertainty 1.850
5 |Insufficient specification provided by employer 1.700
5 |Material supply difficulties in host country 1.700
5 |Poor living environment condition 1.700
8 |Uncertainty of inflation rate 1.684
9 |Administrative approval and licensing delays 1.650
9 |Subcontractor supply difficulties in host country 1.650
9 |Poor infra and logistics condition 1.650

Table 11. Top 10 internal risk of group D

Rank Risk factor Risk score
1 |Ordinary subcontractor's insufficient capability 1.850
2 [JV'sinsufficient construction capability 1.500
3 |Insufficient claim management capability 0.842
4 |Insufficient labor training capability 0.737
5 |New construction technology difficulties 0.632
6 |Nominated subcontractor’ s insufficient capability 0.533
7 |Insufficient estimation capability 0.526
8 |Insufficient contract management capability 0.474
9 |Insufficient schedule management capability 0.421
10 |Insufficient resource management capability 0.263
10 [|Insufficient localization 0.263
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Fig. 11. Regression analysis of cost overrun and risk mitigation

Table 12. Descriptive statistics of risk mitigation by group

Category Num. Avg. Min. Max. S.D.
Group A 25 0.057 -0.111 0.408 0.122
Group B 13 0.293 —0.039 0.925 0.340
Group C 9 0.041 —0.037 0.155 0.061
Group D 20 0.079 —0.075 0.761 0.167

Table 13. ANOVA of risk mitigation by group

g:grzfs df Mean Square F Sig.
Between Groups 0.570 3 0.190 5.188 | 0.003
Within Groups 2.305 63 0.037
Total 2.875 66
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Fig. 12. Multiple comparisons of risk mitigation by group
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