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An Analysis of Profitability Study of Overseas Construction Projects using
Multiple-Regression

Kim, Jineon!, Kim, Yeasang”
'Department of Highrise and Long-bridge Engineering, Sungkyunkwan University

Abstract: From 1960" Korean construction industry has been rapidly grown due to Meddle-East construction market growth.
To earn foreign currency and to raise overall Korean industry government has encouraged construction frontiers. As
construction industry could grow up for its labour based originity but the time passes by and overseas construction market
requests engineering know-how and technology for productivity to earn more profit. Over last 20 years overseas construction
market share has been dramatically raised but its profit share is gradually declining. This study analyzed data sets of over
180 overseas construction projects for last 30 years of domestic contractor by using multiple-regression analysis and derived
an output how input variables of characters explaining the construction project effects its profit.
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Fig. 1. Global construction marketshare forecast, Global Insight,
2013
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Conclusion
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Fig. 2. Study Process
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Table 1. 5 Stages of project management

Project stages Description
Initiating e Beginning of project
Planning ¢ Preliminary stage at project
Executing * Project executing stage

¢ Managing and controlling techniques and skills

Monitoring and Controlling for the project exection

Closing e Enrolling end of project
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Table 2. 6 Definitions of characteristics of project management

Characteristics Description
Scope e Scope of project for stakeholders
Quality *  Management skills to fulfill the target quality
Schedule *  Overall schedules and milestones for the project
* Financial resources available to initiate and
Budget
execute the project
¢ Material, man—power and etcetera which are
Resources .
available for the project
* Hazardous and difficult to solve items to be
Risks considered before project and alternatives usually
made and measured
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Table 3. Factors explaining project’s characteristics within 6 definitions
of characteristics of project management
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Table 4. Whole variables set of construction projects’ characteristics

Variables Description(Variable name, unit)
¢ Lump-sum(Contract1)
1. Contract type *  Unit-price(Contract?)

Cost plus fee(Contractd)

Design and build(Order1)

Design, build and operation(Order2)

Characteristics Related variables i ‘
2. Project oraer type * Construction(Order3)
Scope Contractual scope, Executing scope e CM contract(Order4)
Quality Physical conditions of product 3. JV Proportions *JV ProportionslJV, %)
Schedule Contract period and project related overall schedule 4 P oo : gg;?;?]r;i(ssgss:;))
Budgat Project cost - P a » Overall construction(Scope3)
*  Fit-out(Scope4)
Resources Construction cost, Manning schedule 5. Contract period « Monthsliog
Risks Claim cost, defective cost, unforeseen cost, escalation ) + Overall construction cost including
6. Contract price ;
variations(1,0008, log)
292 E%?_l—?l—.-/i A 7. Variations and daims | | Yanaion orders(1,0008, log)
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Liquidated damages cost(1,000$, log)

8. Place

North America(Region1)
South America(Region2)
Europe(Region3)

South East Asia(Regiond)
West South Asia(Region5)
Central Asia(Region6)

©

Bidding

Private(Bid1)
Nominated(Bid2)
Develop(Bid3)
Public(Bio4)

10. Product type

Office(Product1)
Commercial(Product?)
Institutional(Product3)
Industrial(Productd)

11. Superstructure stories

*  Superstructure stories(log)

12. Substructure stories

¢ Substructure stories(log)

13. Structural type

RC(Structuret)
SRC(Structure?)

Steel and RC(Structure3)
Steel(Structured)
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Table 5. Rejected variables using VIF analysis

Variables VIF Value
Unit-price contract(Contract type) 12.521
Design-build, and Operation (Project order type) 11.870
CM Contract(Project order type) 17.200
Milestone and sectional scope of work 16.560
North America 10.172
South America 11.271
Europe 15254
South East Asia 7653
South West Asia 10.890
Middle East Asia 11.961
Central Asia 17.262

Table 6. Remaining input variables after multicollinearity checking

Variables Description(Variable no.,unit)

o Lump-sum(Contract1)

1. Coniract type +  Cost plus fee(Contract?)
*  Private(Bid1)

. *  Nominated(Bid2)

2. Biding type *  Develop(Bid3)
o Public(Bid4)
+  Office(Product1)
Commercial(Product?)

3. Product type *  Institutional(Product3)
¢ Industrial(Product4)

4. JV Proportions e JV ProportionsV, %)

5. Project Sco + Overall construction(Scopet)

- 7o) pe *  Fit-out(Scope?)

6. Contract period *  Months(log)

) ¢ Overall construction cost including

7. Contract price variations(1,000$, log)

8. Variations and claims * Liquidated damages cost(1,000$, log)

9. Superstructure stories ¢ Superstructure stories(log)

10. Substructure stories *  Substructure stories(log)
*  RC(Structuret)
*  SRC(Structure?)

11 Structural type *  Steel and RC(Structure3)
* Steel(Structured)
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Table 7. Function description

Table 8. Categorized variables by phases

Variables Description
v * Estimated value of Y
a *  Section values of Y
b *  Slope of linear regression of value change of x; with
! fixing value of z,
b * Slope of linear regression of value change of x, with
2 fixing value of z,
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Phase Description Variables Description
* Place and Owner
" Place — External cost affectin
* Phase from |+ Owner 9
o . factors excluded
initiating * Project order )
Pre- ) - Project order type
) project to « Contract type
construction : * Type of contract
commencing | * Scope :
) * Project scope
the project ¢ Product
 Structural type * Product type
P * Structural type
. Proiect * Total cost and period
y ) - Stated within the
executing and | » Total amount
Construction formin « Total period contract document
g; o o pe but often changes
d during executing stage
* Claim and close-out
¢ Close-out, :
) e Claim cost related cost
Post- maintenance ) )
) : ¢ Defective cost — Varies case by cases
construction and operating ) ;
¢ Close-out cost and inappropriate for
the project
the model
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Table 9. Units of scale variables

Variables Unit

JV Proportions %

Contract period log
Contract price 1,0008, log
Variations and claims 1,0008, log

Superstructure stories log

Substructure stories log
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Table 10. Determining dummy variables

Table 11. Nominal and scale input variables affecting construction
cost(output variable)

Variables Description Vi V2 V3
Cffice 0 0 0 Variables Description(Variable no.,unit) \/Tz:ﬁ;eblzfs
Product Commercial 1 0 0
To0UC : ¢ Lump-sum(Contract1) Nominal
Institutional 0 1 0
- 1. Coniract type * Cost plus fee(Contract?) (Dummy)
Industrial 0 0 1 ——
* Private(Bi
Prwgte 0 0 0 2. Bidding type + Nominated(BicR) Nominal
Bidding Public 1 0 0 ’ g b + Develop(Bid3) (Dummy)
Nominated 0 1 0 * Public(Bio4)
Development 0 0 1 3 Project 500 + Overall construction(Scopet) Nominal
Contract Lump-sum 0 - - - 7o) e * Fit-out(Scope?) (Dummy)
niract
Cost plus Fee 1 - - + Office(Product1)
Design-build 0 0 - 4 Product . Commerdal(ProductQ) Nominal
Scope Construction 1 0 - * Institutional(Productd) (Dummy)
- * Industrial(Product4)
Fit-out 0 1 - e
. ructure
RC 0 0 0 5. Structural type + SRC(Structure2) Nominal
Structure SRC 1 0 0 ’ P ¢ Steel and RC(Structured) (Dummy)
S+RC 0 1 0 * Steel(Structured)
S 0 0 1 6 JV Proportions + JV  Proportions(JV, %) Scale
7. Contract period * Months(log) Scale
3l S WS 85l A AR AAE Y8 8. Contract price ) zg;gnzan%;“?ggfm indluding Scale
ol q %74] -4 "_X]'%)\LO] 0~1°]}6]'°]]I1 V‘i‘ﬂ’%% X]‘}F‘(V[Fi 9. Variations and claims * Liquidated damages cost(1,000$, log) Scale
Variance Inflation Fad-or)%}:o] 1()_01:1]13_ ?:1'_% Q—C‘)lg}gﬂ)\j_ 10. Superstructure stories |+ Superstructure stories(log) Scale
. = )= - 11. Substructure stories * Substructure stories(log) Scale
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Table 12. Descriptive Statistics

Division Variables Mean T Value Stand.a r(.ilzed

deviation
Product1 0.16 0.363
Product2 0.09 0292
Product3 0.02 0.151
dz:cy:;i/‘e Structurel 0.12 0322
variables Structure2 0.12 0.331
Structure3 0.1 0312
Superstructure stories 0.0572190 0.12511091
Substructure stories 0.0338924782 0.1010602630
Bid1 0.057108643347 | 0.0643079260661
Bid2 028 0450
Bid3 0.05 0227
Contract 0.19 0.397
22;‘;?;“32' Scope! 033 0470
variables Scope2 0.18 0.334
JV Proportions 0.01 0.088
Contract period 09717 0.12435
Contract price 1.88200064033 1.465640226157
Variations and claims 0.016702256972 | 0.0921733883226
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Table 13. Coefficients(Physical descriptive model) L9l oJ3l AR AR 2= ol 4= ik
Unstandardized Standardized }‘1% %‘fl“ ]1;_]'74101]}‘1 913}‘] 7:"(3}%1 L—E?}‘g —8-?_]. ﬂ‘_ﬂﬁ%]jq'
Variables coefficients coefficients t %/\].3]_74] ﬁ]gjk%@]l(@ntract price) Eﬂ_/'\—7]- 7]_xo} o %o
B Std. Error Beta g3ke LeRT)
(Constant) 0059 0.009 6.391
Product1 0.023 0.017 0132 1.404
Produc2 000 0,020 0018 01D Table 16. Descriptive Statistics
Produds 002 008 012 Bl Phase Variables Mean T Value Standg rgized
Structurel -0.008 0.019 -0.033 -0.403 deviation
Structure2 0009 0018 0.045 0482 Productl 016 0383
Structure3 0007 0019 0036 0389 Product2 00 022
Superstructure -0.063 0.046 0123 -1.369 Product3 002 0.151
Substructure 0035 0058 0054 059 Structure] 012 0322
Structure2 0.12 0.331
Structure3 0.11 0312
Table 14. Coefficients(Contractual descriptive model) Supersirucure siories 00572190 012511091
Unstandardized Standardized Pre-construction | Substructure stories 0.03389247826 0101060263025
Variables coefficients coefficients t Bid1 0.28 0420
B Std. Error Beta Bid2 005 0227
(Constant) 0132 0062 2108 Bid3 0.19 0.397
Bid1 -0008 0015 0058 0538 Coniract 033 0470
Bicp 0015 0027 0054 0561 Soopef 018 0384
B3 0012 0017 0073 068 Soope? 001 0088
Contract 0025 0013 0.18f 1871 ‘(’;’) Troi’omoz 1882000(2;; ms&;;;‘?
ntract peri K .
Sszz; ?):2? gg;i gg:i *;:;Z CO”S‘{LUC“O” Contract price 4187137475 05874593138
- Post-construction | Variations and claims 0.016702256972 | 0.0921733833226
JV Proportions 0.004 0.046 0.008 0.092
Period 0.001 0.004 0.028 0.289
Claims cost 0083 0063 0091 1.007 Table 17. Coefficients(Describing pre—construction phase)
Contract price -0.022 0.010 -0.197 -2.180 Unctandardized Standardized
Variables coefficients coefficients t
B4 B4 acloz TAE tFsl7Egel duse 5| suem | saa
25.7% O]U:] 74]9}:;—('1 _8_?_] oz _?_ /‘é% 1’4%3'21 "H =A ?—%] 9] }é‘:’g EE], (Constant) 0.026 0.050 0.524
o TN E]—_/J\_ —‘f‘}—?ﬂ— Ao 14—]5]—1,]]041:]— ’8]—1]13 . Product1 0.028 0.017 0.159 1.657
- ' e =o0T=e AT v e Product2 -0.003 0.021 -0015 -0.154
£ 7] A#wE VEhlE Pearson AaAIGS} 3721S Product3 0046 0030 0109 | -11%
-Fllxé]?___} _/‘,: 9\}1\_‘5 J\TJL_%:@]. 74]_/‘,*_'?-2_ H]—%]:QE 9]1:1] 9\}1\_‘5 1111_.{[\% Structurel -0.013 0.021 -0.063 -0.607
S| T E T %’8}9&1:]- Structure2 0.016 0020 0.082 0812
Structure3 0.007 0.020 0.032 0.333
Superstructure -0.073 0.047 -0.142 -1.550
Table 15. Model Summary Substructure 0085 0058 0086 | 0604
_— = o | Adiust | Standard error | Durbin- B@ -0.006 0015 -0.039 039
ed R2 of estimate Watson Bid2 -0.001 0.028 -0.004 -0.043
Physical 0.507 0.257 0252 01278965483 1.862 Bid3 0025 0017 0.157 1.458
Contractual 0421 0.177 0.162 | 0.0637108926082 1.598 Contract 0027 0014 0.1% 1.974
Scopet -0.012 0.017 -0.072 -0.727
4.1.2 Z=2HE Ao 28t =2 S8t CiselH=EA Soope2 0055 0065 0075 083
:Eixi],E_ g 1:/_}7:" gé_ ,\] :g_ djq_ 1 o] _:'5—_ = :[1_‘1?__—3}04 %%‘iﬂ JV Proportions 0.023 0.048 0.044 0471
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Table 18. Coefficients(Describing post—construction phase)

Unstandardized Standardized
Variables coefficients coefficients t
B Std. Error Beta
(Constant) 0.137 0.041 3318
Period 0.001 0.004 0.026 029
Contract price -0.020 0.010 -0.181 -2.069
Claims cost 0.061 0.061 0.088 1.003
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Table 19. Model Summary

Standard error | Durbin—
R? of estimate Watson

Pre—construction | 0.591 | 0.349 0.341 0.0641293472831 1.693

Model R R

Construction and 0451 | 0203 0197

post-construction 0063719351026 1722
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Table 20. Profitability Factors Summary

Division Variables Stgn_dardized
coefficients(Beta)
Commercial 0.132
Physical Institutional 0122
Superstructure -0.123
Period Contract type 0.181
Contract price -0.197
Commercial 0.1%9
Institutional -0.109
Pre-construction Superstructure -0.142
Private bidding 0.157
Contract type 0.1%
Construction and post-construction Contract price -0.181

* Minimally cost affecting factors are excluded(Under 0.07 beta value)
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