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ABSTRACT

Together with the economic development, Vietnamese construction industry also
develops very fast and occupies a large portion in economics. However, there are
still many problems such as wastes, loses, low quality or low productivity relating to
FRQVWUXFWLRQ DFWLYLWLHVY QHHG WR EH LPSURYHC
WKDW LQAXHQFH RQ WKH SHUIRUPDQFH RI FRQVWUXF
IRXQG RXW NH\ IDFWRUV WKDW LQAXHQFH RQ WKH
factors are divided into six groups such as management, human resources, technology,
¢QDQFH PDWHULDO HTXLSPHQW DQG GHVLJQ DIWHU |
of factors, this paper helps the contractors to focus on the most important factors to
upgrade their competency.

Keywords: FRQVWUXFWLRQ SHUIRUPDQFH NH\ IDFWRU
FRVW DQG WLPH 9LHWQDP

Introduction can help the contractors to focus on the

In the present competitiveMOSt important factors to upgrade their
HQYLURQPHQW  9LHWQ EPW&iecy £ROWUDFWRKHRHUH LV
face with the demand on improving theilV WXG\ FRQGXFW H G VR IDU LQ
FRPSHWHQF\ HVSHFLD O®A aR\s demarshppstyshing,thefastors
performance. This demand does not On@ffectmg on performance of construction
caused by the domestic contractors but th%_U R MHFWV WKLV SDSHU IRFX
international contractors that have beePPiectives:
MRLQLQJ LQWR WKH 9LHW QD P Yekiew R@lvhiddyX fattoksk Q
LOQGXVWU\ ,Q RWKHU WR DF Taffedtrd grojéct Perdihazelid G
WR LPSURYH WKHLU PDQDJHRPGDWUXANIORY SKDVH

WHFKQRORJ\ KXPDQ U HVRXLiﬁb'd’ete#r@@k@ﬁgbtor%aﬁecting
The study on the factors that performance of construction sites

LQAXHQFH RQ WKH FRQVWUXFMWQLBQHSH)DRUPDQFH
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¥ To recommend appropriatewould be increased.

solutions for improving Makulsawatudom et al. (2004)
performance of construction site$5rried out a survey on 34 project
LQ 9LHWQDP managers working in construction
Literature review industry in Thailand and found out

A\HU DQG -KD F%@S daetery/ 4 affegling  construction
research to identify factors affecting cosSHUIRUPDQFH $P R_Q J WKHVH
performance of construction project iffuthors suggested concentrating on the
India. The research pointed out 55 succesd HQ _P RVW VLJQ '— ¢ F D_ QW IDF
and failure attributes relating to the costonstruction performance in Thailand.
performance of construction projects. After’ KHV DUH ODFN RI PDWHULI
GRLQJ IDFWRU DQDO\VLVSE WAV ¥ whRl RSN MAH @ WU i~
HIWUDFWHG LQWR VHYHQMRARQM ADXLSVREEHIVHB VW R P
which are project manager’s competencé? RPPXQLFDWLRQ LQVWUXFW
top management  support; projeclO D\RXW LQVSHFWLRQ GHOD\

manager’'s coordinating and leadership  With the effort of developing a

skill; monitoring and feedback by the SURMHFW LPSURYHPHQW V\
participants; coordination among projecf2005) analyzed 36 factors affecting
participants; and owners competencE RQVWUXFWLRQ SHUIRUPDQF
and favourable climatic conditon. WKH WRS ¢YH RQHV ZHUH VNL

&RQFXUUHQWO\ WKLV URVHBBERIREFR LM—P(?WLS%%Q;QC
factors adversely affecting the cost® RWLYDWLRQ PDQDJHPHQW

SHUIRUPDQFH RI SURMH Pyigd lgorys \Hey@isq fogng ghat the fyjpe

among project participants: ignoranc@f construction contracts became the driver

and lack of knowledge; presence of po&f performance. Each type of contract was

SURMHFW VSHFL¢F DWW UHEYXG  CHBERPREH [LvWHOFH
of cooperation; hostile socioeconomic and  Enshassi et al. (2007) conducted
climatic condition; reluctance in timely@ research to identify factors affecting
decision; aggressive competition at tendéPnstruction performance in Palestine. This
stage: and short bid preparation time. [fesearch analyzed 45 factors divided into 10
order to improve cost performance o URXSV PDQSRZHU OHDGHU\

WP He R QY WWRROV
A A e B AR e A AN (PN AT e

minimize the impact of failure factors. Nguyen (2007) suggested 10 factors

affectin t overryn and time delayed

AOZL . LGHQWFdHGL\@%g@ESéﬁf@gkﬂN}I RI )I/—I[SHU
affecting construction productlylty and DODJHPHQOW WHDP ODFN |
WKHLU FDXVHV LQAXHQRHG &Y IVRIHUT VY ¥RV LV LR G
(1) characteristics of contractors; 2pw VLWH ODEN RI EDSLWDO
inadequate management strategy; anfk p QJHV RI GHVLJQ AXEYV
(3) organization's focus. He focused O0FRQVWUXFWLRQDO PDWHULI
analyzing factors which were related t@etween designed condition and actual
the waste and value adding of construciofF RQGLWLRQ LQDGHTXDWH F
projects. By identifying and eliminaing FRQWLQJHQF\ DPRXQW PL
ZDVWH GXULQJ FRQVWUGHWLERY SYREKHaMENtOWR e OD W |
believed that the performance of mcls ¢ QLVKHG LWHPV
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7UDQ FRQ ¢ UPH @is is only & dqublitative research.
factors affecting to cost performance Razak et al (2009) carried out a
such as: compensation and desigsearch to identify the work environment

FKDQJHG E\ RZQHU  ODLdfrsRhich ekt tblité @drbrmance of
DQG DFFRXQWDELOLWY PPNy b B QDO AWK LQ
FRQVWUXFWLRQ ODFN RbFBELVERARX PEEP WR POH N/ R
HISHULHQFH LQ PDQDJHdhH {akéh. ThdyQipled! Friédmihtest
ELGGLQJ SULFH LQDGHZynd ¥ hbn Fardmeter ekt td rafk@hi/ oW\
IURP WKH FRQWUDFWR UgcthQ FhistesEa¥éK LN¥ibidred thB tole
_construcUongI mz_iterlal price and impropegs the project manager as the core of the
implementation time. problem to impose the success of a project.

Saqib et al. (2008) conducted a  pMasrom (2010) developed a model to
research to access critical success factofgasure the performance of construction
(CSFs) for construction projectsin PakiSta'brojects. This research depicted two
They have carried out a comprehensigsy elements to access the contractor
study and identify a lot of factors relating; atisfaction (Co-S) level of performance
to most of stakeholder of a constructiory\y WU LEXWHY $FFRUGL QJ WI

project. They have pointed out Seveferformance of construction projects is
groups of factors which have a tendency {Q.55ured through two key components:
impact on the success of the construction

SURMHFWY LQ 3DNLVWDQ 3$PRHITRIESH BRSPS TEPARCS
WKH\ KDYH LGHQWL ¢ HG WRYEHREN capsist osanersigiments
&RQWUDFWRU UHODW BHEN #pHRA(HAIGHPRNE performanee\sargicn
PDQDJHU UHODWHG |DFWE>EJQ/O'—W\3UF§W}\’/$WHU'RU
UHODWHG IDFWRUYV SHM IFRH RS uRB Wi HUQD
factors and (5) Project management Indirect attributes: they are also known
IDFWRUV +RZHYHU W K HasUcotidoior PHarRdteristiosQthi Qnoiyde

GH¢QH WKH &6)V EXW FINMNRERW CPHEHQWW WXIKKH DV NOQI
NH\ SHUIRUPDQFH LQGLMKWRRIWID BLMWIEARQ H[SHULHC(

Research procedure
Figure 1. Research procedure

Step 1: Literature review Step 2: Design questionnaire Step 3: Data collection

pr— & Pilot test —

Step 6: Multiple Linear Step 5: Exploratory Factor Step 4: Reliability test
Regressions — Analysis (EFA) <

}

Step 7: Conclusions

(Define variable)

(Cronbach’s Alpha)
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$IWHU GRLQJ OLWHUDW %dald df HnojeetsZ evBrL GarRaN by
WHVW DQG LQWHUYLHZL®@spodé&ntd ¢ HZWKLSYHUXWYY H\ WK
factors were taken into consideration farespondents who have carried out the
research. These factors were divided infarojects from 1 million — 5 million USD
HLIKW JURXSY PDQDJHRHRMYDOHEGWQWABRJI\ Rl WK
KXPDQ UHVRXUFH FRPPIXQéspantéhtfRwho aveVcardi€d out the
cQDQFLDO FDSDELOLW\ SPDRWHAWDY IUIHRTIPXKBEPHR WO OLF
location. USD equivalent to 25.2% of the sample

Data collection VLIH DQG UHVSRQGHQWYV <
Data were collected in four Cities/out the projects more than 5 million USD
. . . .. equivalent to 13.6% of the sample size.
provinces in which construction industry _
has been considered as the top development  T€sting for measurement scale
LQ 9LHWQDP 7KHUH ZHUH AftencBnv@rindrrioe@nd bfltéllected
VHQW RXW KRZHYHU WIKHWHRUZWYUR REODEWaRAD R1 3
IHHGEDFNV $IWHU ¢ OW @by la@d) theeP Watlors DUdddtdd O \
there were 147 answers can be used gooup are deleted because their mean less

analyze. Data were described as follow: than 3.6. The remaining seven groups

3RVLWLRQ RI : WAong ROGH AP QI IDFWRUV ZLOC

LWHPV FROOHFWHG S€PR PO \gyalugie \he yrelighility and
there are nine top managers equivalent fglévance of the measurement scale.

Rl WKH VDPSOH VL]H &RXQHWDRQIR@ DQEDO\VLV
project managers equivalent to 31.3% oWR QG RXW WKH FRUUHOD
WKH VDPSOH VL]H H Q MaiGabld4 Withikd daxh fadoD ¢tEupy MYSR
42.2% of the sample size and 30 other tymé the correlation levels are higher than
of staffs equivalent to 20.4% of the sampl@.3. According to Hair and Associates
size. WKLV UHVXOW SURYHV

Experience of respondentThis the factor groups for the Factor Analysis

survey includes 53 respondents who ha® H[W VWHSV 7KDW PHDQV L
OHVV WKDQ ¢YH \HDUV H3®orsuarey grenglyHcexalaies doq eagh

WR UHVSROQGHQWSNE QR IPBPY H |URP
¢cYH WR \HDUV H[SHU L H QeBtig GransackOAIpHEQ W
WR DQG UHVSRQGHQWR FKRFEK®Y 50 sk L\

D
PRUH WKDQ \HDUV H[Slﬂ/%b%@)\ﬁi fIrhfi&YDOHQW
to 30.6% of the sample size.

: k a1 1§°
Type of related partyThis survey 1 S L—» (1)
includes 10 respondents who work « ¥y
for Owners equivalent to 6.8% of the |4 which:
VDPSOH VLIH UHVSRQG I_IL:C%l\J/\r/n\téer(Z)TK|n%ivigfulzﬂLlJt(L,\lms.

for Designers/Consultants equivalent to

Rl WKH VDPSOH VL]H SUHRPYRBRRMHWY WKH YDUL
who work for Contractors equivalent S? 9DULDQFHV RI WKH VXP
to 46.3% of the sample size and one The result of Cronbach's Alpha

respondent who works for other type of, .o s are calculated by the software SPSS
related party equivalent to 0.7% of thgegion 16.0 and shown in the Table 1
sample size.
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Table 1. Item-Total Statistics

Material/equipment

Scale Scale Corrected Squared | Cronbach’s
Mean 9D U L D QterktTotal Multiple Alpha
if Item if Item Correlation| Correlation if Item
Deleted | Deleted Deleted
Project management skill of |16.65 4.559 0.619 0.397 0.806
contractors
Management capability of key16.6 4.598 0.59 0.399 0.814
staffs
Management capability of |16.95 4.312 0.681 0.492 0.789
supervisors
Management capability of |16.8 4.447 0.67 0.483 0.792
consultants
Management capability of |17.01 4.404 0.618 0.411 0.807
Owners
New technology application 0fl2.11 2.906 0.671 0.458 0.786
contractors
Technology improvement of {12.17 2.813 0.706 0.518 0.77
contractors
Opportunity to approach new 12.35 2.778 0.714 0.517 0.766
technology of contractors
Mechanization level of 11.96 3.3 0.565 0.324 0.83
contractors
Recruitment and training 12.24 2.899 0.585 0.343 0.76
policy of contractors
Education level of site 12.33 2.852 0.582 0.343 0.762
management unit members
Worker skill 12.08 2.897 0.614 0.398 0.746
Promotion and incentive 12.45 2.77 0.661 0.447 0.723
system of contractors
Communication plan of the |8.52 1.279 0.513 0.268 0.679
site management unit
Ensuring accurate and timely 8.31 1.365 0.511 0.262 0.677
communication
Way of handling 8.45 1.455 0.532 0.298 0.647
communication
Quiality of the design 8.49 1.457 0.709 0.524 0.717
Professional capability of 8.63 1.482 0.708 0.522 0.719
designers
Changing in the design 8.99 1.555 0.609 0.371 0.818
Financial capability of 8.41 1.929 0.663 0.448 0.773
contractors
Financial capability of Ownens.24 1.857 0.714 0.509 0.725
Payment term of the 8.61 1.72 0.667 0.451 0.774
construction contract
Material/equipment supply |11.77 3.535 0.643 0.45 0.754
plan
Types of material/equipment|12.18 3.288 0.672 0.491 0.734
indicated in the contract
SULFH AXFWXDWL|RZPOR | 0[3\Wo4 UL D|0.618 0.409 0.764
equipment
Lead time of supplying 12.02 3.417 0.573 0.349 0.781
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All  Cronbach’s Alpha if Item there is one iteMEducation level of site
Deleted of the factors are larger than 0.&hanagement unit member#fiat has the
,Q DGGLWLRQ WKH FRUWKRHR®PWQRRQ LRVN\ "YDHOX HL O HYPV V
compared with the total correlation istem will be deleted from the data set. And

ODUJHU WKDQ 7 K H U Hth&regrihinibgllata Bt wiWikcludé ahly @50
EH PDLQWDLQHG IRU QH[tamdQDO\VLV
Factor analysis Factor Analysis will be applied again

The result from SPSS software show¥ith the remaining data set including 25
that KMO = 0.855 > 0.5 and the value Sig{ems to reduce the number of factors down

< 0.05. According to Hair and AssociatesVR D UHDVRQDEOH DPRXQW

WKHVH IDFWRUV DU@CQVW@HW§WffPﬁ§Pﬁ§ﬁW@@
Analysis. 7DEOH KRZV WKDW .02

i <0 . :
Based on the result of FactorSIg 0.05 and Communalities of all items

$QDO\WLV H[WUDFWLQJ RPN rRiwzpUH

Table 2. KMO and Bartlett’s test (re-calculating with 25 factors)

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.853
Bartlett’s Test of Sphericity $SSUR[ &KL 6TXD1r6b.096
df 300
Sig. 0
Multiple Linear Regressions Y, = 19313 + 1.093x+ 0.824X +

$IWHU DSSO\LQJ )D PR 055 b E0PLNR-4AX, [2]
the research model is reduced to 25 Y, = 1.871 + 1.608X+ 1.304X% +
items. These items were grouped intd.319X + 1.072X +1.283X+ 1.045X  [3]
Management, Resources of Contractor,
Technology, Finance, Material/Equipment,
andDesign

In which:

Y. Cost difference of construction

_ _ _ _ sites.
Linear Multiple Regression will

EH DSSOLHG WR LGHQWLI\ o HPs &ference &f K90sfyquen

of each factor group on the performanc%I €s.

RI FRQVWUXFWLRQ VLWH YV X kactassgalaiing toHnapapemerk.

the performance of construction sites is X,: Factors relating to Resources of

evaluated by the two dependent variable€Sontractor.

Cost and Time difference. The Ordinary X Factors relating to technology.

Least Square (OLS) regression method is

applied to analyze regression. X, JDFWRUV UHODWLQJ WF
7KH IDFWRUV LOQAXHQ Ftso Factyg relgfipg, to material/

performance of construction site ar€duiPment.

OWUDWHG DQG UHYLVHG WRFagtors reing/tR desgu R X SV

These factor groups will be used as the

input of Linear Multiple Regression model

of SPSS by Enter method. The result of this

Multiple Regression is shown as follows:
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Relevance testing for the F — Statistic test is carried out
regression model E\ $QDO\VLV Rl 9DULDQFH

The relevance of the research mod@pnsider whether the research sample can
will be evaluated by some methods sucdpe 9eneralized for the whole population

DV FRPSXWLQJ 5 VIXDUHVY) @RWDWRVWEFREHYKH $1

t — statistic test. both regression model of Cost and Time
. GLIITHUHQFH WKH 6LJ DUH O
Testing the relevance of the , o
rearession model by R ) the hypothesis R square of population = 0
egression modet by  square. LV UHMHFWHG 7KHUHIRUH V
,Q WKH UHJUHVVLRQ PRGHOHJEH W IDBIUQRDEOH L

WKH LQAXHQFH RI IDFW RHaicdoRhdMEpdndeR YaMabiBQ G
WLPH GLITHUHQFH WKH 5 VIXDU

LV . DOG
UHVSHEWLYHO\ 7KLYV ﬁtﬁ‘%@ewwﬁoﬁ?m\’)‘it'ons‘)f

: : : linear regression
independent variables in the model can g

H[SODLQ RI WKH YDULDI®F Hingar wWRgiessirny \as its
difference and 76.2% of the variance oftalistic meaning when the assumptions
the time difference. are not violated.

1RUPDOO\ LQ VRFLD oViolgiignogipeaiitgin order to test
UHVHDUFK 5 VTXDUH FDVRKRBO\DYNSODIWLRE@R WGka1 6FL

YDULDEOH 6R WKH 5 VTRBYHDRIGWW B QPN He 3U
can be considered rather high. WKH KRUL]JRQWDO D[LV FDQ I

Testing utility of model VKRZQ RQ WKH ¢JXUHV EHOR

Figure 2. Scatter Plot for Cost Difference Regression
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Figure 3. Scatter Plot for Time Difference Regression
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The Residuals in both cases are Conclusion

UDQGRPO\ VFDWWHUHG RQ WkKH edeftchU DRs 636ve\f8|6(eb*
assumption about linearity is not violatedgng tested a model including 25 items
Violation of constant variance of UHPDLQLQJ WR EH FRQVLGH
the errors based on the Figure 2 anan the performance of construction sites.
DERYH WKH 6WDQGDOheeeLij¢ins aré HdivideG X G groups.
DQG 6WDQGDUGL]HG 3UHé v Haaketl D3 Xfbllowiry Udrder
GLITHUHQWO\ DQG UDQGR&ageméR tathKdlogyF 2spuieds of
concluded that the assumption of constat i RQWUDFWRU PDWHULDO H-
variance of the errors is not violated. and designThe contractors should allocate
Violation of independence of the WKHLU OLPLWHG UHVRXUFHV

eror WR WHVW WKLV D \SQ {ptdgy| CRIgMProxg kg Rgrformance
Watson (d) value will be calculatedOf their construction sites.
IRUPDOO\ 3G° YDOXH ZL O ORetd@rimendatiari W R

SHVLGXDOV 3G° YDOXH Z4L4QQ EWwWKIGAL Y WWRoQ |
2. Durbin-Watson value calculated in casgitical role of management knowledge
dependent variable is cost and dependgRt jmplementing a construction project
variable is time respectively is 1.822 and) x FFHVVIXOO\ $V ZH NOR
~ BR LW FDQ EH FRQ ViafabbhbhGishKiAd & tbath Rék. 1t
violation of independence of the error. - needs a smooth operation of every related
Violation of collinearity in both provision of every related organization.
cases the dependent variable is cost atdR LW UHTXLUHV WKH XQC
WLPH WKH 9DULDQFH , QnhlBrivéntiRgQ by) CalF WeRtgd/ nerokers
YHU\ VPDOO 7KHUHIRU Hat afyKlewtlsDnvavodmgany.LIRsQouldvbe
not violated. started from the highest top managers to
the lowest management staffs of. And
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this management knowledge even shoujdb to push the payment under the contract
be updated and upgraded continuously tmnditions.

catch up the development of management _ 14 prepare a good material supply

science. plan and implement it strictly The

- To optimize limited resources ofconstruction sites cannot be operated
a contractor Resources of a contractorZLWKRXW PDWHULDOV +RZ}F
include difference kinds of assets inakes time for the contractors to prepare
ZKLFK DFFRUGLQJ WR WXQ§ FMXIGAHWRBWHWMVDOV D'
valuable things areHuman Resource WKHUH LV D SURFHGXUH ILU
and Information ,Q PDQ\ VLWXDWERGY DQG VSHFL¢{FDWLR
FRQWUDFWRU KDV WR | DoF the £lieWKand/ €oHsuEaint g Fa}pone\
of lacking of high quality workforce andto ordering and delivery the materials at
valuable information. If they don't allocateWKH VLWH (VSHFLDOO\ LW V
WKHLU UHVRXUFHV UH D R \ ardVikhpovted L@ Brdigny H
a lot of waste in using their resources. FRXQWULHV 7KHUHIRUH WK

- To invest strongly into technolagyto prepare for the material supply plan
7KH VLJQL¢FDQW SURJUMRV\RHQP L WB AR GLWK DG
WHFKQRORJ\ KDV LQAXHJH QRLERW IROKRyRHRMHFEW
SURGXFWLYLW\ RI HYHU\LQASKNRE O\ H WP oW R WK
the construction industry is usually deal - To pay much attention to the design
with many kinds of challenging and2EOLYLRXVO\ WKH GHVLJQ
complicated tasks. If contractors don'ttRU FRQWUDFWRU WR IROO
DFKLHYH D FHUWDLQ OHPBOQ\RFIWHRRYWORFHWLWHEW F
iImpossible for them to carry out many jobsrouble for the construction sites. This
in construction works. may happen because of many possible

- 7R PDLQWDLQ KHDUWRVYRQAYD EMPHP O\ WKH GF
FRQGLWLRQ E\ SXVKLQJ theposwhorean wpsersiging elgaily how
Operation of construction contractorsP Q - W_H P EHLQJ FR Q VWUXFW
GHSHQGV D ORW RQ WK H{aS SOWPRSETay (ok b@?@t@WLfﬂf Vv
I WKH\ FDQQRW NHHS WKIHFXW bR ERQDW KiiwbHPyaL W
KHDOWK\ WKH\ FDQQRW K KRB sHhk He fVaAWWY R Y VY RE)
VLWHV RSHUDWHG VPRRWKBDRW O\ K& RIY bWWVR WKL & H V)
requires a proper co-ordination betweerf KXV _ KH _F R QWUDFWRUV V
functional departments in a constructiogudgest their solution if they can. So the
company. It requires a good operation di'09ress o]‘ the construction sites will not
the project management team to deliveF H '—_Q AXHQFHG E\ DQ\ SRVVL
the bill of interim claim in time. Then thethe design.
accounting department should carry out its
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