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ABSTRA T 

The importance of the constru 'lion induxtr h) n.ui. n l nil tin' n .essitates that 
project impl m ntcd a hicv s projc 'I Slll'Cl ss. 1 it)\· \ 1, stu ti': .md 'Yid enc have 
shown that th .r · is a low prohnhilit in l'cmsish ntb achi vine pro] t ucce . 
Nevertheless, it sc ms thnt the de finition of projl 't su 'SS ind h w to achieve 
proj ct succ ·ss is quit illusi c. l-or moll thnn .1 ' nm'), t , arch rs have been 
grappling with its d finition hut the on cpt rem. ilk m igu us. From the early 
identification of tim , cost and qualit ns 1 ments f pr d ct success, researchers 
have added many oth r ut m , and bje ti e in luding stakeholders, project 
manager, communi ation, I ad r hip, proj t man gement, organization structure, 
resources, contract and mor . at r r fin rn nt eparate these elements into success 
criteria and success factor . Thi re earch focu e on the success criteria of time, cost 
quality and stakeholders' appreciation and ucce s factor groups of human 
management, process, organization, and contract and technical. 

The main aim of this research i to develop the components of project success and to 
identify the critical ucce factors. Other objective are to find significant success 
criteria and to correlate the e element of project uccess. Jn addition the re earch 
statement emphasize that human management is critical in the construction industry 
to ensure project ucce . The tudy adopts quantitative survey meth d and condu L a 
preliminary tudy and Ii Id urvey u ing tructured qucsti nnaircs. ata arc analys i 
by quantitative technique namely de criptive stati tic , factor analysis and I l.: irson 
correlation. 

The finding of the tudy reveal that the ranking of uc css rit ria m r lcr o 
importance are 'Stakeholders' appreciation',' Quality', 'Time' and ' ost', But most 
importantly the study idcntifie 'Human management' as th criti al su 
group to achieve these succe criteria. The subsequ nt ranking f th ss 
fact r gr up arc 'Process', ' ontra t and re .hni ·al' and ' rganization . 
Consequently, this study define project u es a, a hi vin th u c ss rit ria f 
takeholder' appreciati n, c mplcti n as sµ ilicd quality within tim and ~t 
through the uccc fact r of human manag m nt, pr e. , ntra t and t hni l, 
and rganizati n. Th ntri uti n f thi . tudy i, to tamp th imp 11an f human 
management in the conslru ti n industry. Thi. awarcnc will b imp r. ti t thr c 
main gr up nam ly th stak h Id rs to iv emphasis n human m nacr m nt in 
pr j ~ct imp I cm ntati n, th onstrlll:ti n Industry th" 
project manag ·m 'nt trainin me dull', and th' [nstituti ns 
r ·vi 'W proj ·t mana 1 ·m ·nt pm 1ra111s givin' cmphalii 
mana 1L'm ·nt subj· ts. 

aming t 
n miner human 

ii 



ABSTRAK 

Pentingnya industri pembinaan untuk p 'mh:rn,'tm.m u ',It,\ m tu -rluk in proj .k 
dilaksanakan dengan jaya. Namun, kajinn "-:\ji:tn d.ut '1 i n t -l.ih m .uunjukkan 
bahawa mcncapai kcjayaan projck sccnrn llmsiSll'n m m1 nn~ .ti k 'bar iuakuliun yang 
rcndah. I an didapati bahawn ck finisi klj:t nnn pll~i k inn urn untuk m ncapai 
kcjayan proj k adalah s su.uu nnu illusif, l bih Ltd s 1l d kajian-kajian 
dilaksanaknn 1m111k mcnclct inixi kcjn inn projc], tc t.\f i ns pnya t tap ma ih kabur 
dan ticlak jclas. Pada awalnya lcm n kcj 1 nan pr j km libatkan pencapaian masa, 
kos dan kualiti, Namun kajinn-knji in s lnnjumy .. m n mbah beberapa hasil dan 
objcktif tcrrnasuk p mcgang arnanah, p ngurus pr jek, k mmunikasi, kepimpinan, 
pengurusan projck, struktur rganisa i, gun t n aa, kontrak, dan lain-lain. Kemudian 
bebcrapa pcnghalusan dibuat yang maria telah memecahkan elemen-elemen ini 
kcpada kritcria kcjayaan dan foktor kejayaan. Kajian ini memberi fokus kepada 
kriteria kejayaan yang melibatkan ma a, ko , kualiti, dan penghargaan pemegang 
amanah, dan kumpulan faktor kejayaan yang melibatkan pengurusan manusia, proses, 
organisasi, dan kontrak dan teknikal. 

Tujuan utama kajian ini adalah untuk membangunkan komponen kejayaan projek dan 
seteru nya untuk mengenalpa ti faktor kejayaan yang kritikal. Lain-lain objcktif 
kajian adalah untuk mengenalpa ti kriteria kejayaan yang signifikan dan untuk 
menghubungkait kedua-dua elemen kejayaan projek. Tambahan juga, k nyataan 
kajian menckankan bahawa penguru an manu ·ia adalah kritikal diclalam industri 
pembinaan bagi menentukan kejayaan projek. Kajian ini adalah herb nluk kunntitntil' 
dan kajian awalan dan kajian lapangan yang cbenar tclah clilaksannkan m(.:n 1 •11na 
oal elidik yang dibcnluk. Pcnganalisian data tclah dibual s ara stalistik nH.:n un, 
teknik stati tic de kriptif, analisi faktor dan korelasi Pearson. 

Penemuan kajian telah menunjukkan bahawa kritcria k jayaan m ngikut susus rn 
kepentingan adalah 'Penghargaan pem ?gang c111w1wh ', 'K1mliti ', 'Mosa' clan 'Ko.'. 
Tetapi apa yang pcnting ckali, kajian ini telah mcngenalpasti 'Pe11g11r11sa1111111111si1' 
sebagai kumpulan fakl r kejayaan yang kritikal untuk m n apai kritcria k ja L. n. 
Su usan kepcntingan kumpulan faktor kcjayaan s lainnya ad· lah 'Proses', 'Kontra/.. 
dan teknika/' dan 'Organisasi'. cteru nya k jian ini m ndcfini i kejayaan pr j k 
'ebagai mcncapai kriteria kcjayaan iaitu p ngharg n p m gang amanah m n iap 
projek , ebagaimana kualiti, da!am masa clan k . y ng ditctapkan m lalui fakt r 
kejayaan iaitu pengurusan manusia, I ros s, k ntrak dan t knikal dan r am i. 

umban an kajian ini adalah lalarn m mb 'ri 'Yid n t 'ntang p ntingan p n0uru~< n 
manusia dalam industri pcmbinaan. K'S 'daran kcatas k p ntin an p nguru., n 
rnanusia akan tllc111h 'ri pctulljuh. k pa la tiga pihak iaitu k pada 
dalam ml'laksalla proj k, k 'pada L ·111baga I ·mban runan lndu tri P mbinaan dalam 
111 ·ny 'lllak modul latihan pen 1urusa1J proj ·k, dan k 'pada In1,titu">i-Inc,;titu i engajian 
Tin • •i clalam m ·11 l't1Wk pm •ra111 p ·n 'Unisan projek a ar m mb ri tumpuan dan 
k ·11t·u11·wn kcpad:1 :ispt·k p ·11pm11s:111 111·111u1·da. 
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CHAPTER 1: BACKGROUND< ~-- HF ._ TUD) 

1.0 fNTROOUCTION 

The aim or this study is to r sc ire h on issu s pertaining t proj ct success and 

highlighting its various ritcrin and In .rors. he study will identify the significant 

success criteria and critical . u c .. Ia t rs that re required to ensure project success. 

This chapter establishes th . tudy by intr ducing the background of the problem. On 

the onset, the statement of the problem highlights both the importance and the ills of 

the construction industry that will eventually leads to the area of study namely project 

success. It further states the objectives, research statement, and significance of the 

study and the parameter of the study. 

The imp rtanc f c n truction indu .try in nation building is discuss xl at lcnnth us 

the con truction industry create wealth and affects the gr ss d v Iopmcnt product or 

a country. The enormous expenditure allocated and spent for dcv loprncnt pr jeers 

make it imperative to ensure project ucce . However, , tudi s hav shown that n 

all construction projects have been success fully imp! rn nt d, a. lakwa ( 19 0) n t s 

that project overrun on time and co t often happens in th ns tru ti n industr . 

Brown ( 1998) states that the chance f managing a project t 

require the applicati n of g d managcrn nt practice, irnplern nt d in a tructur d 

manner. However, limited r source· and limited am unt of tim r quir th 

stakch ldcrs to crnphasiz n the appr priate objectives, and raaniz d the 

appropriat' a1 preach of project lllanagcmcnt ( ook, 2005). Thi· c n urs di \\ ith 

ampb 'II and Bak 'r (u007) who ass 'rl the maxim f 'do m r with le ' t en ure 

'Olllp '1 i ti Vl'lll'SS. 



1.1 STATEMENT or THE PROBLEM 

Construction indu: try has h n referred ll) .1s th n iiu f 'C iwth to any nation 

building. It is .onsid 'rl d as a kl' sc 'tor in th mm nt' s ff rt to timulate 

dorn stic cconomic ncriviti s nnd nhnncinj 'In micar wthr ultinginimproving 

the quality of lif of the citizens (Bndr» -i, - . The social and economic 

infrastructure and buildings g n rat . \ alth t th population and contribute to the 

economic growth of the nation (Malay ia, ~007a). 

In most developing countrie , the con truction ector is a significant contributor to the 

country' economy becau e 50% of the investment of the country constitute 

inve tment in con truction (Dlakwa, 1990). However, in Malaysia the con tru ti n 

industry only contribute in average a mere 3~ of Malaysia's gr s. d v I pm nt 

product ( DP). NevertheJe , it i · ne of the mo t important industries. This is 

becau e it enable ccio-econornic devel pment and it ·r at s a multiplier effect to 

other industrie (Malay ia, 2007b). Con equently, the growth f th s complcmcntnr 1 

industries within the various ector of th cc norny mun ly rnanufa turing, 

agricultural, mining and service ecton will ultimately aff ct th 

development product. 

Abdul Karib (2006) and ul (2008) illu trat th on, tructi n se t r r th tr nd in 

Malaysia over a 27-ycar p riod ( 1980 to 2007) rev aling th magnitud f th 

business cycl swin is or th' ' nstructi n industry that mirr rs th le f gr 

d 'V 'I ipm nt produ ·t as sh wn in h iur 1.1. 
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Figure 1. 1: Construction sector and Malaysian gross development product trend 

Source: Abdul Karib (2006) and Dul (2008) 

Due to its role as the nation's building block of socio-economic dcvclopm nt, the 

construction industry has created job opportunities for more than 900,000 of 

Malaysia' population, not including those in other industries, and this compris 9.0 

of Malaysia's total workforce (Malaysia, 2006a). The construction in lustr ': 

contributions and spill-over effect to other indu tries derive from its rol as a lar ~ 

user of manufactured goods, fuel, energy and its needs of finan ial and pr f ssi nal 

services (Malaysia, 2007b). For RM J billion worth of utput from the buildinc and 

construction industry, about RM505 million f input will be generated from dorn tic 

industries (Malaysia, l 998a). It was rep rtcd that the output of th dom ti market- 

oriented industries declines sharply Irorn 15.4% in 1997 to 8. % in 199 and thi is 

attributed larg ely lo th' low 'r output ( f the construction-related indu: tries (Mala , ia, 

I 998a). The usa 1' of products and s .rviccs within th .sc s ct r · cnabt s the ctor t 

grow purallct to (he economic irowrh Of lit' nation. 
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Figure 1.2 illustrates the construction sector as th 1:11,\hl -r 1f th ..!l.1V 'mm nts socio- 

economic policies and its effect to oth 'rs ctms 

PRIVATE SECTOR 

SOCIO-ECONOMIC 
POLICIES 

SOCIAL 
INFRASTRUCTURE 

ECONOMIC 
INFRASTRUCTURE GOVERNMENT 

• Housing 

• Housing 
• Hospitals 
• Mosques 
• Schools 
• Public space 
• Other social 

amenities 

EFFECT TO OTHER 
SECTORS 

MANUFACTURING 
• Construction 

materials 
• Iron and steel 
• Heavy machinery 
• Wood-products 
• Textiles 

MINING 
• Quarry product 
• Oil, natural gas, tin 

AGRICULTURE 
• Rubber-based 

product 

SERVICES 
• Electricity 
• Gas and water 
• Transport 
• Storage 
• Communication 
• In uranc 
• rin nclal s rvic s 
• Professional 

services 

• Highways 
• Dams 
• Airports 
•Ports 
• Technology parks 
• Commercial centres 
• Power generators 

Figure 1. 2: Construction industry as an enabler and effect lo other indu tries 

Source: Adapted from Malay ia (2007b) 

The amount pent by the government on development expenditur norm u •. 

Development expenditure are f r economic, , cial and e urity ect r narnel f r th 

construction of sch ls, clinics, hospitals, public fa iliti s and infrastru ture. Tab! 

1.1 shows the d evclopm nt ' p nditure by th federal g v rnm nt f r th ari us 5- 

year Malaysia plans from 1990 to 20 I 0 (Malaysia, 2007a). Th total e p nditur i: in 

' c 'SS of Ringgit Malaysia (RM) 600 hi Ilion that refl ct th gov rnm nt s nding and 

ron11nil111L·11t on untiuu buildinn which subs .q icntly xpurr .d th onxtruction industr . 



Table 1. 1: Federal government devclopmcut e: pcndiun for 01" - _,tt. l ti tysia Plan 

TOTAL 
(RM million) 

SECTORS 6th Malaysia Plan 71" M, I y ln 
(RM million) (1990 ·19 5) Pl n 

. 000) -2010 * - - 
ECONOMIC 27,712 1717. 9,886 - - 
SOCIAL 13,555 ~ - -- 
SECURITY 10,987 11, 44 - - - 
ADMINISTRATION 2,451 8,937 13,957 
TOTAL 54,705 99,037 170,000 200,000 

* Allocation 

281,144 
207,907 
75,897 
40,414 
605,362 

Source: Minic tr of Finan e 1ala ia (2007a) 

The importance of the construction industry and its vital link to the national gross 

development product and the huge development expenditure necessitates that project 

implemented achieve project uccess. However, according to Abdul-Rashid (200_) 

the level of risk in any construction work i considerably much higher than in other 

economic undertaking . Abdullah (2004) note· the c mmon f atures of a onstructi n 

industry are low-level technological development, sh rtagcs of plant, quipmcnt and 

con truction material , lack of killed labor and per. onn I in luding I chni 'al ml 

managerial, and problems relating to financial. 

Problem in the con truction indu try are n t i lat d t Malaysia al n . 

developed countries like nited Kingd m faces similar pr blerns. Lath m rep rt 

(J 994), commit i ncd by th g v rnment f United Kingd m t end 'th ultur f 

conflict and inefficiency that d gs Britain's bigge t indu try', r view the 

onstruction industry critically. 1 he indu try wa rep rted a. 

'ndvcrsurial', 'Ira m ·nt ·I', 'incapable of delivering for it· ust rn rs'. and 'Ia king 

r ·sp ·t for its .mploy · •s'. 

'J 
:". 

n 
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As such, managing construction projects within such -n ir nm nt is difficult and 

successful completion is not the norm (N iu en t :11, t)( n. ll nrie mi ousa-Poza 

(2005) claim that all these ran; stud k's nnd vid nc h.l\ sh wn that pr ject have a 

low probability in consist ntly su eccd in nchi \in: th tim , co t and quality 

objectives. And budge! 1h·11 rm r than of the project cost are 

common (Thompson, 19 9). In fact a re 'iew f _,,500 projects from all over the 

world and from various industries re als that on a erage, all projects reported a cost 

overrun and it is between 40% to 200% of the contract sum (Morris and Hough, 

1987). Tan (2004a) states that project failures are a 'worldwide common phenomena' 

and are acknowledged universally as customary in construction industry. 

According to the report by the comptroller and auditor general (National Audit United 

Kingdom, 2001) the performance of government agencies in irnpl m nting 

construction projects highlighted inefficiencies in delivery of projects whcr 7. < 

were over budget and 70% were delivered late as sh wn in 1i ur 1.3. 

-- 

Price 
73% 

De/11.ered late 
70% 

Figure 1 .3: Performance of government agencies construction projects 

Source: National Audit United Kingd rn (2 I) 
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The Standish Group (1995) reported failures in th' infortnution t chnology projects in 

all industries including construction industr h:lSl d 1)1\ .1 r ~ .u 'h pc )j .cr carried out 

with 365 respondents as follows: 5.1 1<, r spend it ''St ' nuns )f mor than 50%, 

67.8% responded rime overrun of 111Ml than .'.'10 nnd r , pond d projects 

comp let d wir h mor thnn . 0 ~' content de Ii -ic n •ies. n 1\' rage, the success rate for 

software proj crs d fin d as on-time nnd n-bud t L nly 16.2%. 

A case study by Kanter and Wal h (2004) uggests that the major problems of 

unsuccessful projects are due to conununication, schedule, skill, design, requirement, 

leadership, planning, resources, testing, and monitoring and control. Tan (2004a) 

describe various reasons for construction project failures that are due to variou 

stakeholders' fault . These reasons are tabulated in Table 1.2. 

Table 1.2: Reasons for project failures 

Reasons for failures Pr jcct rnana ;r m nt failures 

Insufficient funds. Incompetent and incompaiihl t am. 
Improper focus of project management system. Poor lines of authority. 

Incorrect fixation of first estimate. Matrix organization with confli ting 
Wrong level of details. priorities. 

Incompetent contractors. oping with 'p liti '. 

Lack of Quality a urance and Quality c ntrol 
in design, construction and supervi ion. 

Lack of authority supervisi n. 

Too much too soon. 

Too many people. 

Lack of common project goals. 

Rewarding wr n actions which d ·s not 
contribute lo uchi win • project • als. 

han s with ut rc-plannin . 

onstraint in achieving quality, tim and 
co t objective . 

Bad reporting of progr , . 

Feeding wrong information. 

vcrly ptimisti f c mpl ti n dat s. 

Insufficient proje t definition. 

lnaccurat s cstimat sand f rcca t. 

han zcs in client', requirements. 

Sour· ·: Adapt xl from Tan (2004a) 
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To ensure project success is not an easy task as it in ol cs numerous dynamic i ue 

and factors. However, for more than a .cntur , It search L' h.n ' b .en grappling with 

the concept and what cornpris 'S project succc ss. \ ounc l t ) )J . and arnpb 11 and 

Baker (2007) slat' that it is nor just the pl.mnin•l th.11 is iru] ort mt in ensuring project 

success but th myriad of a ti iiics in (H'•l:mi,in•l, scheduling, ' cuting, tracking and 

controlling the ost and th r . ourccs f the pr jeer. Nokes and Kelly (2007) 

emphasize the numerous problem of a proje t m nager that includes knowing 'what 

is wanted, what inputs n cd to get there, \ hat processes must be performed and in 

what order'. 

The literature with regard to project success is numerous and in abundance. Every 

author has his own idea and belief, supposition and hypothesis that may support r 

differ from each other. In fact, although there are many literatures on projc t u cc: s, 

there is relatively little empirical data on the ubject ( ollins and Bae arini, -00 ). In 

addition, the terms used with regard to the uccess criteria an I sue· ess fa .tors arc 

sometimes used differently. This has caused ome confusion in d fining pr j t 

success. Shenhar et al (2002) observe that although tudi s hav b n arri l ut, 

these authors postulated that there i no conclusive cvid nee or 

constitute project success and the factor for project succes .. Th ir rcsear h , uoo sts 

three area of concern that are found in previou re ea.rche and thus need further 

inve tigation and the .e are: (1) not connecting the multidimcn ional a , rnent f 

project success to project succ ss factors, (2) f cu. ing nly n a single a pe t f the 

management of the project, and (3) not Iocusin on strategic and manas rial a. pe L. 

Similarly Ngunycn ·l al ( ..... 004) reiterate the c nccrns as th y laim that pr v i us 

studies eith 'r provide I 

appl] 'din prartir«, 

en ral or l o specifi success fa tors that are diffi ult to be 
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However, according to Wateridgc ( 1995), 1h1.' n d ll' 'hl osc ,\{ propriate critical 

success factors at the start or tit' projcc: is of nun, st iru; irtnnc . Th ·e ritical 

success factors ·;111 b use I as n ruidc to !'\Ul hold rs' l -h.ivior (Liu and Walker, 

1998) and a k •yd t rminnnt of prnjec1 sue c ss (Knnr 'r md Walsh, 2004). In addition, 

larke (1999) argu s that muna in cquall ·all th pr ~ t success factors at the same 

lime would be impractical and una hi able. He advocates adopting the Pareto 

principle of 'separating out th important fe from the trivial many' by giving 

attention and concentrating on the critical factors that would most likely ensure 

project success. Kanter and Walsh (2004) reiterate this point stating that the key to 

success is identifying the critical success factors and expend all the energy on these 

factors instead of the many lesser important factors. 

The question of whether one set of critical succes factors can be appli d to an 

industry and the similar set of critical ucces factors applied t any project hn c also 

been reviewed. Rockart (1982) notes that although critical ucc ss fa tors differ 

among industries, a generic set of critical succe fact rs can b a. ily idcntifi d for 

each industry and applicable to any project. On the other hand, Leid k r and run 

(1984) and Lui (2004) argue that although generic variable, an b id ntified hi h 

are irnilar to all the indu trie , one set of critical ucce factor identified may n t b 

tran Ierablc to another project. We terveld (2003) acknowledge, a n d for a 

management model that link the c critical succcs: factor. t project , ucc , criteria 

that would assist pr jcct rnanag rs deals with projects that are be ming m r 

cornplc . 
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Nevertheless, Clarke (1999), and Bryde and Bro ·n (-lX1-f) postulate that project 

success is not dependent of only one criti 'al focltW l 111 rath r .t numb 'r of factors that 

arc inter-related and intcr-d 'pend nl to cnch oth 1 that 1 quit -s u holistic approach. 

The numerous proj · ·t su Tl SS ra 'lnrs slKmhl ht '1 'Hl 1. .is th' ombined effects 

would eventually I-ad to project success (:S 'huh1 "t 1. l) 7. larke, 1999, Bryde and 

Brown, 2004, and Nguyen t al, _004). tudies h. \' ri us researchers have shown the 

importance of groups of factors to a hiev proje t u ce s but human or people factor 

seems to be a common denominator (Belout, 1998, Belassi and Tukel, 1996, Hartman 

and Ashrafi, 2002, Shenhar et al, 2002, Cooke-Davies, 2002, Clarke, 2002, Cooke 

Davies and Arzymanow, 2003, Kanter et al, 2004, Nguyen et al, 2004, Henrie and 

Sousa-Poza, 2005, and Iyer and Jha, 2005). 

1.2 RESEARCH STATEMENT 

Thi study basicaJJy examine the components of project success that c rnprisc the 

two elements of success criteria and succes factors. The aim or studyin 't project 

success is to explain what it takes to achieve the successful implem ntation f n 

project. Thus this will indentify and guide the stakeholders to focus on thcs . uc css 

aspects. The research statement i derived from the literature r view and th 

preliminary study. The factors that are commonly highlighted in lit ratur . on ncral 

management, project management, con truction management and contra t 

management are with regard to "human, proce , organization, and c ntra t and 

technical". The e four terms are taken in this study t clas: if y or gr up indi idual 

success fact rs as scholars p stulated that the c mbined effect f indi idual fact r. 

should be unalyz xl. 
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Based on the categorization on the critical succ 'SS factors, th rese irch statement for 

this study is: Human management is criti 'al in the -onstru -ti in industry to ensure 

project success. 

1.3 OR.JE('TlVES AND Sl(,NH'l( A t ~ 0' "H" ESEARCH 

The main objc rives of this . tud nrc as follov, s: 

1. To develop the components of proje t 

2. To find significant projc t u crit ria by ranking the criteria. 

3. To find significant project succe s factors. 

4. To identify the dominant critical success factors by ranking the factors. 

5. To correlate the project success factors to project success criteria. 

The research will be beneficial in the attempt to answer the question of what arc th' 1'.. 

critical factor for project ucce s in the context of the Malaysian onstructi n 

ti) industry. The research will be a contribution to the stakchold rs in th construction ~ 
\.Ll 

industry as it will be a basis for them to give emphasis on what matt r. most 111 

project success. With the scarcity of resources, choice and pri ri ti s ar n ssar 

be made by stakeholders to en ure that what i most important and r I vant will b 

given more consideration. 

In recognizing the critical ucce ·s factor , the takeholder, of a pr ject will b abl to 

allocate limited resource of time, manpower and m ney appropriately ( hua et al, 

1999). The stakeholders will b able lo focu energie and resource (Jiang and 

llcis .r, 200 ), ·nahling a shared and comm n und rstanding (Bryde and Br n, 

2004) to thcs ' k 'Y variables or key areas as a means t improve effectiven and 

uHimatl 1 lo cnxur I the succ 'SS or the pro] 'Cl (Chan ·t al, 2004). Thi ... is p ssibl 
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because these key variables have a great impact on a firm's .omj tit iv position as 

they give the organization an instrurn 'nt to vnlu.u it, tht xits. opportunities, 

strengths and weaknesses (L 'id .kcr and Bruno, J l),' n. I h -se are th managerial 

areas wh re thin 1s must in ri )ht tluu woul l nsm su · ssful ·omp titivc and high 

pcrforrnan (Ro .kart, I c 8 , and Bt nron an J nm L l P..f . However, these critical 

success factors must b rnairunincd in rdcr for tearnworking to take place in an 

efficient and effective manner. (J fferies et al, _QQ_ . 

Upon identifying the critical succes factor, this would in addition have an impact on 

the content of training modules on project management for project managers 

conducted by the Construction Industry Development Board Malaysia and improving 

the curriculum and content of the course module for project management and 

professional programs in the Institutions of Higher Learning. 

1.4 RESEARCH METHODOLOGY 

The study begins with exploratory work to focus on current and pcrtin nt issues that 

will enable to identify a clear and precise statement of problem. ub: equ ntl the 

research performs a thorough literature review on the area of study nd ad pt 

quantitative survey method conducting a preliminary . tudy and Ii Id ur y a. th 

strategy for data collection. All data are analy ed by quantitative technique nam I 

descriptive statistic , factor analysi and Pear on correlation. Stati tical Package for 

Social Sciences (SPSS) is the main to l in a' isting the data analy i . The re, earch 

rneth do logy is further discu sed in haptcr 4. 

Jt is to be n t id that all th figures and tables sh wn in thi the i are ba ed n thi 

r ·s ur .h unll•ss otherwise lit:ilc I. 
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1.5 PARAMETER OF STUDY 

The parameter of the study is limited to th' imp! 1111..'nt.\H )1\ )f .onstru xiou projects in 

the public sector within cm 11anjun1) Mula si.l in whi -h this s -ctor ha proper 

records and do um ·nt .d evidence ns compm d h) privnt se 't )!'. The r spondents for 

this study, as furth r described in <. 'hnptcr -l, ,11' pt j" t directors and project 

managers from project management consult nts tP1\ [ registered with the Ministry 

of Finance Malaysia, and project management teams in the government's 

implementing agencies narn ly th Public Works Department Malaysia (PWD), 

Department of Irrigation and Drainage Malaysia (DID) and Ministry of Finance. 

1.6 OUTLINE OF CHAPTERS 

This thesis is structured as follows 

Chapter 1: 

Chapter 2: 

Chapter 3: 

Chapter 4: 

Chapter 5: 

hapter 6: 

Introduction. A brief discussion of the topic. 

The concept of project ucces ·. Thi chapter pr vi des th d finit ion of 

project, project management, concept f critical success factors, 

project life cycle and components of project succcs .. 1t will al. o 

discuss the various success criteria and success fa tors. 

Procurement and the implementation of nstructi n pr J 111 

Malaysia. This chapter examine the pr curemcni of pr jc t. in publi 

and private ectors in Malaysia. 

Research methodology. This chapter is a review of method I ay u ed. 

Analy i and finding . This chapter presents th re ult of the sur 

conducted. 

onclusi in and re ·ommendations. This chapter c nclud the Iindinz 

of this thesi . lt also prop .es some re ommendation for th 

Mala sian construction industry. 



1.7 CONCLUDING REMARK 

Chapter 1 discussed the topic and res arch :H\ :\ of th th sis. l h t'i.. 'us or th tudy is 

with regard t proj 'Ct su .ccs» comprisin'.l the sncc ss 'rit 'ri \ .md succ • factor . In 

add it ion the r s ar h statement cmphnsizc tha: human man g ment i critical in the 

construction industry. 

The following chapter cxplor th literature re iev with regard to the topic in 

general and project success in particular. 
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CHAPTER 2: THE CON hPT OV PR( JF T "UC E 

2.0 lNTRODlJCTION 

This chapt r is th lit cratur re tl:\ L1n the 'l111' It "ft r ~ ct u cc . It tarts with 

defining and highlight in) issu s con .crning implementing projects. These issues are 

with regards to project, proj ct management, proj ct lifecycle and the concept of 

critical success factors. 

It further discusses the attempt by numerous authors to define project success. The 

literature review reveals that project success comprises two dimensions namely the 

success criteria and success factors. However many previous researchers used thes 

terms interchangeably. This chapter lists all the success criteria and succc factors a, 

identified by the various author . The succe s factors are further reduc d t signifi ant 

factors that are then cla sified under factor groups by using fa tor anal sis as 

discu ed in Chapter 4. The literature review on success factors in thi. hapt r i: 

confined to the identified significant factors and factor groups. 

2.1 DEFINITION OF PROJECT 

Gaddi (1959) was among the fir t to provide with a descriptive d Iinition fa pr jc t 

as it goes beyond the boundarie of a project being a static ta k. He defin a project 

a 'an organization unit dedicated to the attainment of a g al - gencrall th 

uccessful completion f a d velopmcntal product n time, within budg t, and in 

conformance with prcd 'l .nnincd performanc specification '. imilarl , Walt n 

(I c 84), K erzn 'r (2000), and ray and Larson (2006) dcfin a pr ject as interrelated 

activiti 'S performed within tim ',cost and r sources to meet th required n ed .. 

15 



Others offer a simpler definition of project. The definition that tuk s into account 

resources: an undertaking to a hicv dcfinld p rformanc . buda 't and schedule 

(Morris and Hough, 1987), and a one thue multitusk .i~'t th,u h.1 · perforrnunc , time, 

cost and scope (L wis, 00 I). Ot Ill r le Iinition th.u in -ln l having objective : a 

complex effort to a hi eve spc ci Iic ol ju.'ti' s (I ai, 7 and Ruin, 2004), and a 

planned set of a tivitics meeting specific g als ind utput (Angelides, 1999). Yet 

other definition include: a ta k limited in tim and effort (Knoepfel, 1992), unique, 

novel and transient requiring knowlcdg kill and abilities to meet client needs 

(Keegan and Turner, 2003), a complex time restricted and unique endeavor (Dov and 

Lechler, 2004), and a temporary endeavor undertaken to create a unique product or 

service (Project Management Institute, 2004). 

Definition of construction project are given a : a complex sequence f a tivit t 

deliver a clearly defined objective (Cheung, Tam, Ndckugri and l Iarris, 2000), and a 

complex system of a large number of interrelated and int rconncct xl cl merits, 

various organizational units and a wide variety of people ( gunlana al, _002). 

According to Frigenti and Comninos (2002), the three fa I rs that differ ntiatc 

projects from routine operation are that it unique, temp rary natur and 

progressive elaboration. In addition, a project i perf rmcd by p pl , on. train d b 

limited re ource and, hould be planned, executed and controlled. 

In summary, the main characteristics fa project derived fr m the definition by the 

various author. are that it is unique and complex, ha a . equence of interrelated 

activiti 'S, to achi iv • a specific objective or goal, consum . r sour cs and mpletes 

within a spc .ifi · lime, within th approved budget and according to the requir d 

spc -i fi ·at inn. 
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2.2 PROJECT MANAGEMENT 

2.2.1 Definition of project mana rem mt 

Since the 1950s, there have b n man ntrc mpts h) l fin l 1 )j' 't munugern nt. There 

arc many differ '11t d .finirion« that rnngc from nnn '' · t .i w! 1' application attempting 

to cover cv ry possibility (. mith, 199..f). Tr:1 Iiti n.111:. it ha,' been de cribed as 

managing rcsourc s n a i n u ti it . within the onstraint of time, cost and 

performance with the cxistcn c of tradeoff among th m (Kliem and Ludin, 1992). 

Soderland (2004) credits Gaddi (1959) a the first author to define project 

management that include the element of managing the project to ensure completion on 

time, within budget, and required specifications. Atkinson (1999) terms these three 

elements as 'The Iron Triangle' as shown in Figure 2.1, while others called them the 

priority triangle, project criteria triangle, triple constraints or three project objectives. 

QUALITY TIM 

Figure 2.1: The Iron Triangle 

Source: Atkin on ( 1999) 

There eem to be several views with r gard to defining pr jcct management (D Ii. I 

and Olson, 2004). l lowever, in r viewing the literature, two view c me int 

promincn .c. 11 s tor definition links 'Th. Iron Triangle' I tim , CO, t and qualit ; 

and the oth 'rd 'fine project management bas don the pr ccs e . 
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The following set of definitions high Ii zhts th a hi ' rn nt ,f th it 'H triungl . 

'the planning, 111011itori11g and c'<lllflc>l !( ill 1st l'TS <f 1 project and the 

motivation (~/' all thos» inl't>I"''" in it Tr> irhi r th pri .,;'·er objectives on time 

and to the spec(fied cost, qu ilit» 1111Ipc1J in / 111' • (B 6079, 1996). 

'managing and directing time. m itcri 11. per. nnel and costs to complete a 

project in an orderly. economical manner and to meet the established 

objectives of time, costs and technical and/or service results' (Spinner, 1997) 

'a series of activities embodied in the process of getting things done on a 

project by working with members of the project team and with other people in 

order to reach the project schedule, cost and technical performance 

objectives' (Cleland, 1999). 

Another set of definitions does not explicitly include the constraints of time, c st and 

quality but rather highlighting the management processes. While ther ma b 

differences in the construct of the definitions, the foll wing authors ar similar in the 

inclusion of the processes that may include planning, cheduling and controllin . 

'a specialized management technique, to plan and control project. under a 

strong single point of responsibility' (Burke, J 993). 

'planning, scheduling and controlling of a series of integrated tasks. uch that 

the objectives of the stakeholders are achieved successfully and in the be t 

interest of the project's stakeholders' (Kerzner, 2000) 

'the process by which the appointed proje t manager plan, organize, 

schedule, i111ple111e11t, 111wwRe, monitor, control, track, solve problem . make 

decisions, lead, iuspir« and motivate the entire project con. ortium team 

iuvolv td i11 a project that co11su111, resources 111 order to achieve et and 

stipulated project objectives .... ' (Tan, 2004b) 



Other simpler definitions emphasize on mana 'in l chance t l nn u. l t)l).+). in term of 

achieving the required object iv 'S ('I urnc r, I { )( , ~ tunns and l [cirmi. 1996, and 

-.rigenti and omninos, _()02), nnd the ipplk.\th)n ,f n \\ l lg ', t chniques, tool 

and skills (Kenny, 2003). 

Similarly, there arc differences in ernpha i nth b dy of knowledge by the various 

project management institut s nam ly the Project Management Institute, United States 

(PMI), the Association for Project Management, United Kingdom (APM) and the 

International Project Management Association (IPMA) in Europe. PMI focuses on 

generic processes required to achieve time-cost-quality objectives, APM emphasize 

on technological, commercial and general management context e sential to impl m nt 

project successfully and IPMA compri es all the competence guidelin s (M rris. 

2001). The c differences reveal the intricacie and 'confusion' on the phil sophy of 

project management. 

Project Management Institute (2004) defines project management as 'th appli ati n 

of knowledge, skills, tools and technique to project a tivitics t m t pr ~ 

requirements.' The processes involve in project management are initiating, planning, 

executing, controlling and closing. It goe on to de cribe nine knowledge area 

generally accepted to be cs, cntial or practice in a project management pr fes i n or 

organization. Table 2.1 is the mapping f the fit between the pr je t management 

proces es and the knowledge areas including the relevant deliverable that in Jude 

proje .t plan, s .opc plan, s ·h xlul ', quality plan, c mmunicati n plan, ri k 

manag m 'nl plan and oth rs. 
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Table 2.1: Mapping of project management proc sscs to the know ledge areas 

OCESS INITIATING PLANNING CLOSING 

1. Integration Project pl n 
d v lopm nt 

2. Scope Initiation Scope pl nning 
Seo d finitlon 

3. Time Activity definition 
Activity sequence 
Activity estimate 
Schedulin 

4. Cost Resource plan Cost control 
Cost estimate 
Cost bud et 

5. Quality Quality planning Quality Quality control 
assurance 

6. Human Organizational planning Team 
Resource Staff ac uisition Develo ment 
7. Communication Information Performance Ad min- 
Communication planning Distribution reporting istrative 

Closure 
8. Risk Risk management plan Risk monitoring 

Risk identification and control 
Qualitative analysis 
Quantitative analysis 
Risk res onse lannin 

9. Procurement Procurement plan Solicitation Contract 
Solicitation plan Selection closeout 

Contract 
administration 

Source: Project Managcm nt Institute (2004) 

APM defines project management as 'The planning, organizati n, monit ring and 

control of all aspects of a project and the motivation of all involved t a hi the 

project objectives afely and within agreed time, cost and p rf rmanc ·rit ria' 

Morris (2001). It structures its body of knowledge into the four key competence f 

Project, Organization and People, Technique and Pr cedure and eneral 

IPMA structur ·s th' b dy of knowledge in a sunfl wer f rrnati n du th 

differ enc 'S of th countri 'S' associations in agreeing with the way the topic ar to be 

stru .tur xl (Morris, _()()I). This is shown in l•i zur · 2.2. 
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Table 2.2: The APM body of knov I dg' structure 

Project Organization and Tcchniqu s and l1 -n -rnl 
People Pro .c dur s 

System management raanizarion dcsi 111 v 1w\... I tuunon hnical 

Program mana crncnt Plnnmne 
Project rnana 1 111 ·nt S ·h xluliue ales 
Project life cycl Fstim.ltin•"' 
Proj ct cnvironm •nt L .ndcrship OSI ntrol Information 
Project strategy D·I zntion Perforrru n ' technology 

Project appraisal Team buildinc me sun ment Law procurement 

Success criteria Conni ct Risk management Quality 

Integration manag m nt alue management Safety 

Systems procedures Negotiation Change control Industrial relations 

Closeout Management Mobilization 

Post project appraisal 
development 

Source: Morris (2001) 

Figure 2.2: 'Th' Sunflower' structur ·of' IPMA competence baseline 

Source: Morris (2001) 
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Smith (1994) observes that compared to other industries. th' .onstruction industry is 

the earliest to use the project-mana cmcnt methods :\l S' l ui ~ l lll).l-) construct a 

model of a total project mana mcnt for coustru .tion w )tk.s t l m mstrut the main 

activities involv d as shown in l•i iurc _,J. 

Total Project 
Management 

Planning 

Organizing 

Controlling 

Communicating 

Decision 
Making 

Motivating 

Af E 
Selection 

Contractor's 
Selecti n 

O&M 
Contractors 

Proje t 
Definition 

Management 
pproach 

Management 
Element 

Design Management 

Design 
Development 

Construction 
Documents 

Construction Management 

Site Hand 
over 

Shop 
Drawin 

Submittals Sub 
contractors 

In pection Payments 

•··•···•·······•· 

Operations & Maintenance Manag ment 

=. Routine 
Maintenance 

Spare parts 
lnvcntol}' 

Preventive 
Maintenance 

O&M 
Manual 

OPERATIONS & MJ\JNTENJ\N E 

Figure 2.3: Total project management system for con truction 

Suurco: Al S xlariy 1994 
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Lewis ( 1995) constructs a project management s stem that .ornpnse even 

components in a pyramid structure. Th 'S' com; on -nts .u methods. culture, 

organization, planning, in format ion and l't ntrol ' ith th human m .nts forming the 

base f the pyramid. Th's' nrc s111 ported h~ n t l ar l r~',mi1.ni )H 11 structur with a 

culture syst m that influcn c posit] c hchn i rs and 1. '\... b 1 pr pr methodologies, 

tools and technique .. Th planning and informati :m -) st m are then in place to control 

the applicalion of scarce re ource to a hi v the bjecti e of the project. 

2.2.2 History of project management 

In the study on successful implementation of project, it inherently involves project 

management. Studies carried out conclude on the necessity of good project 

management practices (Brown, 1998, Young, 1993, and Campbell and Baker, 2007). 

Nokes and Kelly (2007) state that even in the age of information technology, th nl 

way to get new things done i through project management. Kwak (200 ) n t s th it 

some literatures indicate the origin in 1916 to Henri ayol's fiv fun .tions cf n 

manager namely to plan, organize, coordinate, control and direct. 

As to when exactly modern project management take [ rm and its rai on d'etr 

generates several discussions. Archibald (1987) tates that the utilization f m dern 

project management tools and techniques tarted in 1958 with the development of 

scheduling technique using critical path method ( PM) and complex network 

diagram using program evaluation review technique (PERT). Soderlund (2004) put it 

back much earlier in the early l 900' when he argue that project management 

research s points to I I inry antt as the father of m dern pr je t manag m nt du 

his antt chart that has b .comc a standard mod l in project management practice. 
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Morris and Hough (1987) argue that modern proj 'Ct management originate: from the 

chemical industry in 1940's but Morris (200 I) posmlat s th.u u is in th' l 9. O's when 

the U.S defense and acrospac • sc nor further nhunc th I roj 't management 

techniques that lat 'r h · .orncs a con: compc tc nc to oth r in lustri es. However, Si k 

(2001), and lcland and Irclnnd ( OCL) ·laim that m dern proj 'I management only 

begins in the early I 960's as businesses re lized th importance of project 

management tools and technique, e p iall th need for better communication. 

However, Kwak (2003) argues that the elution of project management parallel to 

the changes in technology and management cience as summarized in Table 2.3. 

Table 2.3: Four periods of project management 

Theme Technology Management science Project management 
tools and technique 

Prior to Craft system to Telegraph, Adam Smith, Parametric co t 
1958 human Telephone, First Frederick Taylor, estimatin , P RT/ 

relation computer, Henry Fayol, Henry PM, antt hart. 
administration Automobile, Airplane Gantt, Mc rcgor's Syst .rnatic 

First database. XY Theory application 
-- - 1959- Application of IBM 7090, Xerox IS ,TQM, PMI, Inventor 

1979 management copier, UNIX, Globalization, control, Material 
science Microsoft founded. Quality Management requir m 'nt planning 

1980 - Production - Personal computer, Manufacturing Matrix orgnnizntion. 
1994 center - Wireless network, resource planning, Projc t manr gem nt 

human Internet browser. Ri k management software 
resources 

1995 - Creating a new Internet ritical chain, Proje t Management 
current environment Enterpri c resource B dy of Kn wlcdgc 

planning 

Source: Adapted from Kwak (2003) 

(a) Prior to 1958: Craft sy tem to human relation adrnini tration 

During this peri d, project management is influenced by the application of rederi k 

Taylor's sci cntific management (Sisk, 200 I), the visualization t ol of th Gantt chart 

( odcrland, 2004) and the advancement of technol gy (Kwak, 2003). The ad ert of 

s ·i entifi mnnag ·111c11t shows that proj ·ct implementation can be impr ed by 
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analyzing on each work breakdown comp ncnts of the project. Th Gantt chart 

requires the analytical sequencing, order and duration of 1d1 tas], -f th' project. The 

advancement of technology affects th, wn 1m~it't'ts nr inu l .m .nt i due to ffective 

and speedy m bility and cc mmunicntton. 

(b) 1958-1979: Application of management s 'te1re 

Project management is further influenced by th d velopment of management science, 

PERT, technology advancement and implementation of large-scale government 

projects. Sisk (2001) notes that it was during this period project management evolved 

from management principles due to increasing complexities of businesses. In addition, 

complex network diagrams and critical path of PERT chart enable the progress of the 

project to be effectively controlled and monitored and later would become an integral 

part of project management (Fondahl, 1987). Kwak (2003) also observes that during 

this period, advancement in technology is taking place in a tremendous pa . This 

includes the paper copier Xerox, minicomputers, microprocessor, lnt I and Pentium 

processors, e-mail software, project management oftware and Mi r s ft. The 

implementation of large-scale government projects provide the required momentum 

to utilize modern project management process, tool and technique .. 

( c) 1980-1994: Production center - human resource 

This period witnes cs vari us tudics regarding project organization , project 

uncertainties and project risk (www.indiainfoline.com). Kwak (2003) note that the 

advancement of c mputer technology upport the enhancement of project 

management thcori s, tools and techniques resulting in higher efficiency and better 

control of pr je t schedules. This is further irnpr vcd with the advert of per onal 

xunput rand th· introdu .tion of int 'I'll ·t t chnology over nctw rk t chn I gy. 
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(d) 1995 - current: Creating a new environment 

Sisk (2001) views the peri d bctw 'n the mid \l)t)ffs nnd th' pt 'S nt us an era where 

emphasis is on human issu 's. This includes th t'l 'lls ,f 11 j -ct m .. mag m nt on the 

project mana r, th t am, the inrcurntion and the ' mmuni .ati n of the workflow 

horizontally across differ nt dcpnrtmcnts. K\ ink _ ) p stulate that the rapid 

advancement of technology especially th fa. t and interactive internet have change 

business and project management practice po itively. This permits browsing, 

purchasing, tracking of products and ervices online instantly that results in efficiency 

in the controlling and managing of projects. Soderlund (2002) summarizes the 

development of modern project management into two theoretical roots. The first is 

through the engineering science and applied mathematics emphasizing on the 

scheduling and planning techniques. The second root is after 1980' s where th 

development of project management is through progressing from hard skill to soft 

skill emphasizing on human aspects and organization. 

2.2.3 The role of project management in achieving project success 

Munns and Bjeirmi (1996) observe that it wa only ince 1960's project managcm nt 

start to be known as a tool to manage projects. Through the year , project 

management is increasingly being used as an effective tool in the implementation of 

successful project (Salapatas, 1981, Barne and Wearne, 1993, Arora, 1995, Pinto and 

Kharbanda, 1996, Jaafari and Manivong, 1998, Angelide , 1999 Kerzner, 2000, 

Jugdev and Thomas, 2002, Thomas et al, 2002, zuchry and Yasin, 2003, Kenny, 

2003, S dcrlund, 200 , Lon zman and Mullins, 2004, Mil sevic and Patanakul, 2005, 

and Gray and Larson, .... 006). 
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Project management brings together the tried and tested tools and technique that 

focus on the successful implementation or a prnjl'l'I lN '" -ll, ')00 I ). The role of 

project management is to define works requirements. nlloc.itc th re [uir d re ources, 

plan and cxccut the work, and monitor nnd conu '11 I 1\\'1 'SS in 1 deviation (Munns 

and Bjcirrni, 1996). It is conccrnc 1 with ideruifi ·,1ti "11 f th cli nt' objectives in 

terms of utility, function, quality, time and co. t, and the stablishment of relationships 

between resources. According to Easton and Da 1 1981) the most important benefits 

of project management and its philosophy is the rigorous organization, planning and 

control functions. The responsibility for budgeting cost control, schedule, resource 

allocation, technical quality, and management of client, customer and public relations 

is centralized through the project manager. 

Angelides (1999) claims that good practice and project management will be able t 

reduce any competing demands between the project objectives f tirne-c . t-qualit 

whereby these objectives could be concurrently achieved without unn ssary trade 

offs. According to Soderlund (2004), studies on project management largely were 

committed in the search of generic project success factors as project manag m nt is 

seen to be the tool to solve complex organizational problems that would cnabl 

successful implementation of project. 

However, the Project Management Institute (2004) cautions that although managing 

project is important it may not be sufficient for project succe . Similarly, a tudy by 

Cook (2004) leads him to believe that whilst the adoption of project management 

practic s has a positive impact on project success, it is not a guarantee for ucce . 

Jonason (197 l ) indicates that organizations had begun to realize that u ing project 

muna 1 
'11l nt approa .h lrnH loo often failed lo Jive to its hype. 
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Project management may increase the ccrtaint of .1 'hi' inc pt )jcd succ ess but it 

may not be the ultimate raison d' ~, r for su u. ss \ 1 r j -r t.m.ic ru -nt lnstitut , 2004, 

Rei. S, 1995) as th SU .c 'SS or failure or n pt'l~jl ct is lh)t t t.lll) l ·p nd nt of project 

management alone (Tan, ... 00 n), Sn -ccssful pr j .ct m 1111~ '111 nt techniques will 

contribute lo the achicv rn nt of projects but pr je t management will not stop a 

project from failing to succeed. It i thu imp rtant that a distinction should be made 

between project management succe s and project uccess (De wit, 1988, Clarke, 

1999, Collins and Baccarini, 2004). 

Project management success deals with the successful accomplishment of cost, time 

and quality objectives and the way the project management process was carried out in 

satisfying the project stakeholders (Baccarini, 1999, Collins and Baccarini, 2004, Tan, 

2004a). Project succes includes handover to end-users and its utilization, the ff ts 

or the long term interest of the project's final product namely achi ving proj .t 

owner's organizational objectives, and satisfaction of takcholders' needs (Ba anm, 

1999, Collins and Baccarini, 2004, Tan, 2004a), that include maintcnan , Ia iliti . 

management and project close-down. In addition, for private sector, proje t su 

also involves the profitability and marketability of the project (Tan, 2004a). 

Munns and Bjeirmi (l 996) illu irate the di tinction between project management 

success and project success in Figure 2.4. The focus of the project management team 

will be on the task of successfully planning, executing and completion of the project 

and pro eed with th zir next project, wherea · the client i. concerned until the end of 

the closed wn sta '. Munns and Bjeirrni (1996) postulate that the cope of proje t 

mana icm 'nl su .c 'ss is until stu 1' 4 and th· scope of project success is until tage 6. 
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'on p1lon Plnnninp, Protin 'tion H nuo-, r tilizntion Closedown 

Figure 2.4: The scope of success within the project life cycle 

Source: Munns and Bjeirmi (1996) 

Accordingly, Lim and Mohamed (1999) and Jugdev and Muller (2005) quote the 

Sydney Opera House, which took 15 years to build and cost 14 times the budget. 

Based on the overruns the project is a failure in terms of project management ucccss 

but a success in terms of product success as it become Australia's landmark and sc n 

as an engineering work of art. 

2.3 CRITICAL SUCCESS FACTORS 

2.3.1 Definition of critical success factors 

Daniel (1961) is the first to introduce the concept of succe factors in hi. articl 

regarding crisis in companies due to rapid organizational change. However, Leidecker 

and Bruno (1984) state that the concept did not spark any intere t until 1970' . Later, 

Rockart (1979) develops the concept of critical success factors in the context of 

project management. Subsequently, other authors began to adopt thi concept in the 

context of strut egic management (Boynton and Zmud, 1984 and Jefferies et al, 2002). 

The term critical success factors has also been known as key variable , strategic 

factors, k 'Y jobs, k y r 'suit ur ·as or pulse points. 
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Daniel (1961) states that a company needs tl h discrituinatinu, and sel 'ct and focu 

on only three to six success Iactors whi ·h h It nus ,\s !.. 'Y jobs, and d xceedingly 

well on these sue css factors to dctc rm int succc ss. l h \\' Y r, h i '· not provide with 

a definition of these su ss factors hut rnrhcr pr:)\ ides " amp! of the key jobs to 

emphasize the term. Ro kart (I 79) is nmonnst the first author to be more definitive 

in his description and defines critical succes factors as 'the limited number of areas 

in which results, if they are satisfactory will insure successful competitive 

performance for the organization. They are the few key areas where things must go 

right for the business to flourish'. 

Various authors further refine the definition of critical success factors. Generally, it i 

defined as those tasks (Munro and Wheeler, 1980), those characteristics, conditions or 

variables (Leidecker and Bruno, 1984), those few things (Boynton and Zmud, 1984), 

and those fundamental issues (Jeffries et al, 2002) that arc vital, and influ n c and 

have major impact on success of a firm. The e critical success fa tors mu. t be 

properly sustained, maintained and managed. 

Early definition of critical success factors concentrate mainly on pr Iitability and 

competitive advantage of firms in their particular industry. There may be difference 

between the critical uccess factor between indu tries. But, for each industry a set of 

common critical success factor can be ea iJy identified that is unique for that 

particular industry (Jiang et al, 1996, and Cleland, 1999). Later, these dimension 

were questioned by other researches. Lui (2004) assert that her studie r garding 

critical success factors fr rn vari us industries namely from financial ervice to 

ngin eerin , r 'Suits in 11;n ·ri · variubl ·s which arc similar to all the indu trie . 
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Leidecker and Bruno (1984) argue that identifying a set of .riticnl succe __ factor is 

not an easy task due to weaknes es in the 111L'I hod usul. J 'If 'ti 'S t al (-00_) note that 

researchers claim the weakness s ar due to subj ·ti\ it l i.is. human limitation, 

chang s in cnvironrn nt, icncruliznrion and 1n.\\it,\ti\ l -rforrnuncc mea ures. 

However, Liu (2004) and I lartrnnn nnd Ashraf (-004 st rt that one et of critical 

success factors that have be n id ntificd mn: n t be appli abl to another project due 

to differences in environment, type and omplexit of project, nature of stakeholders 

and priority of project goals. 

2.3.2 Choice of critical success factors 

Leidecker and Bruno (1984), advocate that identifying the critical success factor is an 

integral part of the strategic planning of a company. According to Lui (2004), tudie 

regarding critical success factors are based on the respondents' perceptions of what - < 
denote ucce s and the weakness of the e perception are the threat of bias and the 

inaccurate interpretation of actual environment. Cooke-Davies (2002) laims that th 

factors that consistently emerge in project management succe 

choice of which success factors are critical may be determined by id ntifying th· 

2.4 PROJECT LIFE CYCLE 

2.4.1 Definition of project life cycle 

All projects will go through a . equential erie of pha es from conception to 

termination called project life cycle. Project , takeholder u ed the project life cycle to 

depict the timing of the main tasks over the life of the project. Literature re iew 

reveal differ .ru terms used by authors lo depict the f project li~ 

cycle. TIPS ar ·: Initial i n, rowth, Pr duction and hut-down ( tuckenbruck, 1981) 

or on eptuul; I lunnin 1; Ex· .ution und T mnination (Pinto and Pre c u, 19 , Pinto 
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and Slevin, 1989, Webster, 1994, and lcland, 1999), or election. Planning, 

Execution and Termination (Jiang and 11 iiscr, 200 I), or In' 'I n m. D .sign. Tender, 

Construction, and Handover and loscout (Projc ·t t.m.\•' -m nt lnstitut . 2004) or 

Defining, Plannin , Ex .utin 1 and 1 1. Ii 1. rinc ( 1r.1~ .md l ,\rSl n, -006). Although 

there seems t b various terms for th phases )f th proj ·t lif ycle, it basically 

comprise the initial starting point where the pr jc t L d fined and planned and 

gradually being executed and end upon completion or termination. 

According to Bonnal (2002), there are numerous project life-cycle models due to 

different types and complexity of projects. Stuckenbruck (1981) construct a generic 
I 

project life cycle phases that could also fit in for construction project by plotting the 

phases against the total effort to represent the average percentage of time and money 

as shown in Figure 2.5. The project sequentially goes through the phases or stag 

where the project effort starts slowly, builds to a peak and then declines wh n the 

project is completed and delivered to the owner. 

Effort 
1,000,000 

Labor Hours 

Phase 

I 
0% 

11 JI[ IV 

- Time 
Feasibility "xecution lmplcmentati n 

Figure 2.5: Generic model of project life cycle 

Sou re j: Stuck enbruck ( 1981) 
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2.4.2 Critical success factors over the stag 'S in t he proj 'ct life cycle 

There seems to be two different s hoots of thoualu t •'.H line riti .ul succ ss factor 

across the project lif claims that th -riti ',\l succ ,\' fact r changes 

across the project lif cy le and th thcr postulnt s that th .riti ·11 succe factors are 

similar and have s mew hat similar d gn.:c L f imp rt n thr ughout the project life 

cycle. The result of the study by Pinto and Pr s ott 19 8) indicates that as the project 

goes through the variou phase , the relative importance of the critical factors changes 

significantly as shown in Figure 2.6. Although the study suggests different critical 

factors for various phases, it is observed that client consultation is required in all 

phases of the project life cycle. 

Dollars of Manhours 
(Level of effort) 

Phasel Phase II Phase UT Phase IV 
Conceptual Planning Execution Termination 

Hypothesized Project Project Schedule/Plan lient dominant Mission Mis ion Personnel acccptan c critical succes 
factors Client Top Technical ta. k, lient 

consultation management consultation 
upport Trouble sho ting 
Client Client consultation 
consultation Monitoring and 
lient Feedback 

acceptance Communication 

Figure 2.6: ritical ·ucccss factors across the stages of project life cycle 

ourcc: Pinto and Prescott ( 1988) 
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Studies conducted by Belout and Gauvreau (200-l) and Jiang and H iser (2004) 

similarly suggest that the factors vary accordin 1 to th 1mj -ct '. -l '.Th different set 

of critical success factors across th' proj t Ii f '. cl is .is sh )Wn in Tnbl 2.4. During 

the selection and planning phns s where the con 't pt is utwar \ looking and iterative, 

the critical success factors ar project mission, tni manng m nt support, chedule and 

communication. As the projc t progr sscs until th ompletion pha e where the 

concept is sequential, the factors chang to ft kill , monitoring, client consultation 

and acceptance. 

Table 2.4: Critical success factors across the project life cycle 

Phase Critical success factors Probable sources of conflict 
Selection Project mission, Top management Project priorities, Administration 

support, Project schedule procedures, Schedule 
Planning Project mission, Top management Project priorities, Schedule, 

support, Project schedule, Administration procedure 
Communication 

Execution Project schedule, Monitoring and Schedule, Technol y pinions, 
feedback, Trouble shooting, Technical Manpower 
tasks, Personnel, Client consultation 

Termination Monitoring and feedback, Client Schedule, Manpow r, Pers nality 
acceptance, Communication, Client 
consultation, Personnel 

Source: Adapted from Jiang and Heiser (2004) 

However, Magal et al (1988) observe that majority of the tudie conclud that riti al 

success factors are similar throughout the project life cycle. And applying the ame 

consistent set of factors throughout it life cycle give the project team a ba elin in 

monitoring the project to achieve it objectives (Rad, 2003). The re ult from an 

empirical study by Bartman and Ashrafi (2002) indicate that the critical ucce 

fa tors arc rcquir xl to be in pla c from the start thr ugh th ex cution pha e and 

there is no significant difference of criticality in different phases. 
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2.5 PROJECT SUCCESS 

2.5.1 Definition of project success 

Based on the literature review, it s ms that th de finition \ f It '.i 't succ ss i quite 

illusive. Numerous authors have re scnrchc d tht' subj 't but th oncept of project 

success remained ambiguously d 'fined. , ht nhnr ct nl t ~ n n t that project success 

is probably the most frcqu nt ly discuss' 1 t pie in the field f project management, yet 

it is the least agreed upon even though it wa for more than two decades, researchers 

have labored to identify managerial variable critical to success. Although literatures 

on project success have been of interest to many researches, yet relatively there is 

little empirical data (Collins and Baccarini, 2004). 

Project success is a subjective issue. Wateridge (1995) notes that previous researche 

appear to have differences in defining project success. In their study, Liu and Walker 

(1998) state that project success is a commonly discussed topic but rarely being 

agreed. In an effort to find a generic definition of project success, Ba carini (I 99) 

concludes that literatures on project management do not present a consistent 

interpretation of the term project success. According to him, a tandardiz d d finition 

of project success, except in quite general terms, does not exi t nor is ther an 

accepted methodology of measuring it. 

Jugdev and Muller (2005) observe that it is difficult to pin down an exact definition of 

project success. While others insi t that until to-date, project ucces till remained 

ambiguously defined (Ashley et al, 1987, Liu and Walker, 1998, Shenhar et al, 2001, 

Chan et al, 2002, Frigcnti and ornninos, 2002, han et al, 2004, and Lui, 2004). A 

such, Prabhakar (2005) concludes that most researchers have agreed to disagree on 

what constitut ·s proj ·ct succ ·ss. 
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Apparently determining whether a project is a success or a failure is intricate (Gray, 

2001, and Nguyen et al, 2004,) and is compl , h cause it is an ibstract concept (Chan 

et al, 2002). There can be arnbi uity in dell rmininu and m -asurina the succe s or 

failure of a pr ject. The cone pt of a project succ ss can m .in Iiffer ntly to different 

people. Due to varyin P re pti ns and pcrs] cctivcs, this 1 d t di agreements 

whether a project is su essful or not (Liu and \\ ilkcr, 1998, Skulmoski and 

Hartman, 1999, Gray, 2001, han et al, 2002, Rad ~003, and Iyer and Jha, 2005). 

Shenhar et al (2002) agree that there is no conclusive evidence or consensus that has 

been achieved so far to determine whether the project is a success or failure. 

Delays in completion of projects are common and yet these projects may still be 

considered as successful. The prestigious Kuala Lumpur International Airport project 

constructed in 1993 and completed in 1997 had been cited in the Malaysian 

construction industry as a success but it is several months delayed with milli n of 

contractual claims and variation works. On the other hand, a project that is J re ivcd 

as a failure by the project team might be perceived as a success by other stakch ld r. 

(Rad 2003, Iyer and Jha, 2005). Lim and Mohamed (1999) cited a development for a 

shopping complex in Kuala Lumpur in 1994. The completion was delayed, 

construction cost overruned and both the developer and contractor suffered lo and 

deemed the project has failed. However, the hopping complex wa very popular with 

tenants and shoppers and their perception is different in that the project is a ucce . 

Due to this ambiguity, Pinto and Slevin (1988) used the term perceived ucces . 

Whether a project is seen to be a success or a disa tcr depend on the per pective of 

different stakchold 'rs (D' Witt, 1988, Fre man and Beale, 1992, and Frigenti and 

rnninos, 2002). 
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Several authors offer various reasons for this ambiguity. Pinto and l .vin ( 19 8) put 

forward two reasons. Firstly, it is not .lcar 11()\ to me usurc proj .t su .cess because 

the involved parti s p re iv d project succc ss or fuilut tiff t ntly and thu they 

value the outcome differently. , ondl , the lists l)f succ ss or failure factor vary in 

various studies and these fa tors, indi i foully j n t aff ct the project directly. 

Usually a combination of many factor , at different stages results in project success or 

failure. De Witt (1988) further sugge ts that the priorities and objectives of the project 

by various stakeholders are different throughout the project life cycle. Shenhar et al 

(2002) postulate three reasons for the ambiguity in most project management studies 

namely due to the universalistic approach used that assumed all projects are similar, 

the subjectiveness of the success measures and the limited number of managerial 

variables examined. Munns and Bjeirmi (1996) submit that this ambiguity will 

continue to exist if the definition of project success i not made clear. 

Historically, studies on project success started in the mid 1900's and its attribut s ar 

being equated to cost, time and quality. For over 50 years, project sue css has b n 

linked to the achievement of the 'Iron Triangle' (Atkinson, 1999, Westerveld, 2003, 

De Wit, 1988, and Dainty et al, 2003). In addition, Belassi and Tukel ( 1996) observe 

that the focus of most of the projects ince the 1950' s is time schedule a they believe 

that the effect of better cheduling techniques i better management of project 

resulting in the successful completion of project. This is the traditional and out-dated 

view (Morris, 2001, Chan et al, 2002, Brydc and Brown, 2004, and Jha and Iyer, 

2005). These authors agree that most of the early tudies a sociate project ucce 

with time, cost and quality and the project is considered a failure if the e element are 

not m t. 
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In the 1960's and 1970's the outlook regarding the components of project success 

began to expand beyond these attributes and into th project m.mazemcnt technique . 

Rubin and Seeling (1967), qu ted by B classi and 'I ukcl l l )l)t,). .onduct a tudy to 

ob erve the effect of project rnana icr's cxpc ricncc on th' prt)jc 't and u ed the 

technical performan e as a measure or success. 11 'IWC\'er, this study only emphasizes 

on one aspect of project ma nag m nt namcl the projc t manager. 

Avots (1969) conducted a theoretical study and notes that project management 

techniques, which has been the predominant operational technique in the aerospace 

industry, is able to contribute to project success. He reflects that companies that used 

project management techniques successfully may initially have a competitive 

advantage over others. Rockart (1979) suggests utilizing the critical success factors 

that include management techniques and process. De Wit (1988) claims that project 

success is concerned with project management techniques and control. Liu (2004) 

observes that studies by others during this period began to focus on organization a I 

management success factors that can be reproduced and applied to other projects. 

Then in the 1980s until late 1990s, further studies postulate other dimen ions may 

affect project success. Several authors began to link project success to stakeholder 

(Cleland, 1988, Pinto and Slevin, 1989, and Wateridge, 1998). De Wit (198 ) point 

out there will be impact on the project success due to the diverse mix of project 

stakeholders. Belout (1998) proposes that success is the degree of achievement of 

project objectives measured from stakeholders' viewpoint . Westerveld (2003) 

discusses on studies conducted in the l 990' s that indicate project succes as the 

satisfaction of stakeholders. 

38 



At the time, De Wit (1988) seems to make a breakthrough from the standard 

researches and studies of listing the variables critical to proj ct success. H was 

among the earliest authors to express 3 di ttcrcnt Jin 'S of thouahr to proj ct uccess: 

(J) to express the view tha: (her arc differences between pt j ct mana ment success 

and project success (2) to construct a project SU "'SS fr rnev, rk; and (3) to express 

the view that there arc two different components t pr j t ucce s. 

The project success framework constructed by De Wit ( 1988) and as shown in Figure 

2. 7 take into consideration the stakeholders, project objectives and the management of 

the project as elements that have an impact on the outcome of project success. 

Contractors Government 

Trade 
Associations 

Suppliers 

Institutional Long run 
(company life) 

Venture Management 
Intermediate 
(project life) 

Profitability 
- Banks 

Technical Departmental Management 

Exploration Technical Project Operation 

Short run 
(project 
stage) 

Community 
gr ups 

eve op 
Optimum 
scheme 

ost axnmzc 
Time production 
Quality 

Exploration Development Production 

Project Life cycle 

Pigure 2.7: Project success framework 

Source: De Wit (J 988) 
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Pinto and Slevin (1989) develop ten-factor model critical to project succes as shown 

in Table 2.5. They refer this as the Project lrnpl mcntation Profile \PIP) that allows 

the project team to focus on ten human 'l cmc nts and st rat' ~i' issu 'S of ·1 proj ct. 

Table 2.5: Ten-factor model of project , ucces s 

Success Factors Description 
1. Project Mission Initial clarity of goals and general directions 
2. Top Management Willingness of top manag ment to provide the necessary 

Support resources and authority/ power for project success 

3. Schedule and Plans Detailed specification of the action steps required for project 
implementation 

4. Client Consultation Communication, consultation, and active listening to all 
impacted parties 

5. Personnel Recruitment, selection and training of necessary personnel for 
project team 

6. Technical Tasks Availability of required technology and expertise 
7. Client Acceptance The act of 'selling' the final project to its ultimate intended 

users 
8. Monitoring and Timely provision of comprehensive control information at 
Feedback each stage implementation process 

9. Communication Appropriate network and necessary data to all key actors 
10. Troubleshooting Ability to handle unexpected crises and deviations from )la~ 

Source: Adapted from Pinto and Slevin ( 1989) 

Subsequently by 1990's and at the turn of the century, more studies in the area of 

project success developed theoretical models that lead to project succe s in the effort 

to define what it takes to deliver a successful project. Belassi and Tukel (1996) 

construct a framework for project success as shown in Figure 2.8. The framework 

grouped the factors into four interrelated groups namely the project manager and 

project team, project characteristics, project organizational tructure and top 

management support, and external environment. In addition, the framework includes 

the human i sue of impact of client, project manager' effectiveness and availability 

of resources. 
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Factor Groups Factor Groups 
Factors related to Project 
Manager 
• Ability to delegate authority 
• Ability to tradeoff 
• Ability to coordinate 
• Perception or his role & 

rcspnnsibi lit ics 
• .ornpcrcm 
• Commitment 

Project Tenm Mcml><'rs 
• Technlcn I hnckground 
• Communication skills 
• Trouble shooting 
• ommirmcnt 

Factors related to the Project 
• Size and value 
• Uniqueness of project 

activities 
• Density or a project 
• Life cycle 
• Urzenc 

Factors related to 
Organization 
• Top management support 
• Project organizational 

structure 
• Functional mangers support 
• Project champion 

System R zsponsc 

Pro.f1'd l\lmn~N·'s 
performunc» on till' joh 
Efft'1'1iw plnnnln' s: ~d1t'th1lin~' 
Effec•1iv<' coordlnntion S: 
commnnicnrion 
Etfectivc 11~e of m n. gerinl ~1. ills 
Etfectiv control , 1111 nitoring 
Etfcctlve use of technolog) 

1" ictors related to the 
external environment 
• Political environment 
• Economical 

environment 
• Social environment 
• Technological 

environment 
• Nature 
• Client 
• Competitors 
• Sub-contractors 

Proje 1 preliminary estimates 

Availability of resources 
(Human, financial. raw materials 
& facilities) 

Success or Failure 

Figure 2.8: The framework of critical success factors and their effect 

Source: Belassi W and Tukel ( 1996) 

Liu and Walker (1998) argue that previous studies on project success arc ov rly 

simplified. They construct what they term as a Bchavior-Performancc-Outcom 

model integrating the variables of project success that include goals, behavior, 

performance, evaluation and outcome as shown in Figure 2.9. 

GOALS 
Initial over-optimism, 
conceptual difficulty 

BEHAVIOUR j-+ j PERFORMANCE j-+ 
I Success criteria clarity t And consensus 

OUTCOME 
Success/ failure 
satisfaction/ 
dissatisfaction 

EVALUATION 
Goal/ performance --~~~~~~~~-t .. 

Figure 2.9: Behavior-Performance-Outcome model of project success 

Source: Liu and Walker (1998) 
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Turner and Muller (2005) develops a model called Sc en Forces Model for project 

success as shown in Figure 2.10. The mod 'l comprises s '\ n nr ',ls nam .ly project 

definition, sponsorship, systems, pcopl \ oruauivruion, nttitud 'S and 'Ont t and each 

area consist f five success fa tors. 

DEFINITION 
• Objectives 
•Scope 
• Technology 
• Design 
• Resourcing 

PRESSURES 

SPONSORSHIP 
• Benefit 
• Finance 
• Value 
• Schedule 
• Urgency 

INTERNAL TO ORGANIZATION 

\ 
v 

PEOPLE 
• Leadership 
• Management 
• Teamwork 
• Influence 
• IR 

SYSTEMS 
• Planning 
• Control 
• Reporting 
• Quality 
•Risk 

PROJECT DRIVERS 
ORGANIZATION 
• Roles 
• Resources 
•Type 
• Contract 
• Strategy 

ATTITUDES 
• Commitment 
• Motivation 
• Support 
• Right 1 '1 time 
• Shared vision v RESISTANCE 
CONTEXT 
• Political 
• Economic 
• Social 
• Environment 
• Legal 

EXTERNAL TO ORGANIZATION 

Figure 2.10: The Seven Forces Model for project success, after Turner (1999) 

Source: Turner and Muller (2005) 

Westerveld (2003) constructs a model that links aJJ the variables of project success, 

which he demarcates as success criteria and success factor in a Project Excellent 

Model shown in Figure 2.11. The success criteria are the 'Re ult area' and the success 

factors are the 'Organizational areas'. The model attempts to show that to achieve the 

broad concept of success criteria that include project results and stakeholder , there 

should be other critical success factors namely policy and strategy, contract, and the 

human aspects of leadership, project team, takeholder management, and re ource . 
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ORGANISATION RF un, r 

Jiang and Heiser (2004) develop an 'Eye Diagram' shown in Figure 2.12 that 

BROAD NARROW URO D 

illustrates the multifactor project environment to achieve project success that include 

p,,,11,_·1,_·1 

l',''\llh 
[ c11;-J P1n1t.'l·1 

I\ 1 ;l!ld'\~·nit•11t 
Leadership 
&T·n1n 

Poli y ;111cl 
S1rn1c~11.Y 

Proje t 
Personnel '\1,_'lh'dllllll \ 

ll11dp<'I 

( l1p.1n11.1t1<•11 
111 lrn m.111<'11 

R"I.. 
C..)11;1 lt1\ 

l 1 llll' 
t \,,t Contracting 

Partner [R sources 
Users 

Coruracting 

FEEDBACK 

Figure 2.11: Project Excellence Model 

Source: Westerveld, 2003 

the project boundary, organization boundary and competitive boundary. 

Customers 

Technology 

White of the eye: 
Competitive environment 

Figure 2.12: The Eye Diagram 

Source: Jiang and Heiser (2004) 
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Another project success framework by Chan ct al (200.l) categorizes five (5) major 

groups of independent variables namely projc ·1 mana rcmcnt practic s. tender and 

procurement procedures, external cnvironm int, proj '·1 r lat l fu ·t )r,' and human- 

related factors. The framework sh wn in Piaurc _, J., is similar to th model by 

Belassi and Tukcl ( 1996) but with more emphasis on the hum m-r lat d factors. 

Human-related Factors I 
I I. Client's experience 

2. Nature of client 
Project Success Project-related Factors 3. Client's organization 

l . Type of project 4. Client's emphasis on: 

I 
2. Nature of project ,.....___ - low construction cost 
3. Number of floors - quality construction 
4. Complexity - quick construction 

Project Monagement Actions 5. Size S. Client's ability to: 
I. Communication system · 

I 
- brief 

2. Control mechanism - make decision 
3. Feedback capabilities - define roles 
4. Planning effort External Environment 6. Client's contribution to: 
S. Developing an appropriate I. Economic - design 
organization structure 2. Social - construction 3. Political t--- 

6. Implementing an effective ~ 
7. Project team leaders': 

safety program 4. Physical - experience 
7. Implementing an effective 5. Industrial relations - technical skills 

quality assurance program 6. Technology advances planning skills 
8. Control of sub-contractors organizing skills 
works - motivating skills 

9. Overall managerial actions 1--- Project Procedures - commiun nt to 111..:ct 
I . Procurement method cost, time: & quntlry 
2. Tendering method involvement 

- ndaptnbility to changes 
- working rclntionship 
- parent company's 
support and resources 

Figure 2.13: Conceptual framework for factors affecting project success 

Source: Adapted from Chan et al (2004) 

Kendra and Taplin (2004) develop the Project Management Values Framework as 

shown in Figure 2.14 that encompasses the social and technical factors of project 

success at the individual and the group level. For example, how the project manager's 

competencies which relates to his skills, behavior and knowledge (micro- ocial) 
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interacts with the social and technical dimension in d zaling with the project team 

members (macro-social) and project activities (macro-technical). 

Corporate Culture (volucs) 
• Customer enthusiasrn 
• ln1egrhy 
• Teamwork 
• lnnovnrlnn 
• Continuous improvement 
• lndividual respect and 
responsibility 

Project M onoger Competenc 
(values) 

• System development process 
• CMM - Six KPAs 
• Project management 
• People development 
• Business planning 
• Supplier mangement 

Organizational Values Project Success 

Figure 2.14: Project Management Values Framework that leads to project success 

Source: Kendra and Taplin 2004 

Apart from project success models, others began Lo explore general and broad 

spectrum issues that cut across all boundaries, factors and levels, and this include 

environment, culture, efficiency and effectiveness. Jugdev and Muller (2005) develop 

a four-condition requirement as a conducive environment that would encourage 

project success. These conditions are: (1) Common understanding of success criteria 

amongst key stakeholders (2) Collaborative working environment amongst project 

team and between stakeholders (3) EmpowermenL Lo managerial personnel, and (4) 

Interest of the owner on performance of the project 
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Henrie and Sousa-Poza (2005) highlight culture as a common theme within the 

project success factors. However, their stud reveals th.It .ultut is not a widely 

researched or discussed t pi in projc 't mnnaccmcnt literatur s. Th y cit several 

authors who offered reasons for this namcl due to diffi .ulty in m a uring culture, 

lack of study on multinational proj ct t am, and a 1 k funder tanding of culture. 

Project Management Institute (2004) defines culture as 'the totality of socially 

transmitted behavior patterns, arts, beliefs, in titutions and all other products of 

human work and thought'. Henrie and Sousa-Poza (2005) postulate that culture exist 

in all project management attributes that involve people, process and organization and 

culture plays an important role in the behavior and nature of the attributes. 

De Wit (1988) and Graham (1996) highlight the importance of effectiveness and 

efficiency in a project success as variables. Graham (1996) defines 'cffcctivcne s' a, 

the measurement on the achievement of project goal and 'efficiency' as th 

measurement on the percentage of management cost to total project cost. Be lout 

( 1998) postulates that project success is consequent to the effectiveness and efficiency 

of carrying out the project. Brudney and England (1982), quoted by Bclout (1998) 

define efficiency as 'maximization of output for a given level of input or re ources' 

and effectiveness as 'the achievement of goals or objectives'. 

In summary, the understanding of project success changes through the year since 

1950's until today. The review on the literature captures the changes in the definition 

of project success into five (5) different period . Figure 2.15 graphically shows the 

evolution of the dimensions of project success through and project life cycles adapted 

from Ju dcv and Mull 'r (2005). 
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PROJECT MANAGEMENT LIFE CYCLE I 
PROJECT/ PRODUCT LIFE C\ ('I F 

- - 
CONCEPTION PLANNING IMPLl:!MHN'l'A'l'I(~ 11/\Nl)O\ Fl{ um 11 vno CLOSE-OUT 

- 
Period I: 'l'imc. (\1st S.: 
Qunlit ( I<))()' s 1%0:-.) 

Period 2:Projcet Mnnngcmcnt 
Techniques (I %O's 197(h) -- 

Period 3: List of Crilicnl Success Fuctors ( l t),'O's 
I 990's) 

I Period 4: Project Success Framework/ Mod 'Is ( l 990's - 2000) 

Period 5: Project Success Criteria and Project Success Factors (2151 Century) 

Figure 2.15: Evolution of project success since 1950's 

Source: Adapted from Jugdev and Muller (2005) 

2.5.2 Two components of project success 

Although over the years, definition of project success has evolved from the simplified 

achievement of the time-cost-quality objectives to project management technique, 

and fulfilling stakeholders' requirements and further on with the formulation of 

sophisticated project success models or frameworks, confusion still seems lo exist 

over the different components of project success. Most project management literature 

advocate that project success be seen as having two different components. However, 

the terms used differ. 

Several studies, whilst usmg different terms, accredit project success to two 

components of project performance namely time, cost and quality; and the human 

issues namely satisfaction, values and human resources (Sypsomos, 1997, Belout, 

1998, Liu and Walker, 1998, Frigcnti and Comninos, 2002, Chan et al, 2002, Kerzner, 

2002, Kerzner, 2003, Rad and Levin, 2003, and Phua, 2004). 
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Baccarini (1999) points out that literature often con fusing} intertwine two separate 

dimensions of project success, which he t rm as product succ ess and project 

management success. Product success d cals with the cffe 'ts of the project's final 

product and project management succ ss fo 'uses llI cm th' su '' ssfu I a complishment 

of cost, time and quality objectives ( larkc, 1999). 

Kendra and Taplin (2004), however, expres the t\ o components based on technical 

and social elements at macro and m.icro levels. The technical elements are project 

manager competencies, organizational structure, process and the performance 

measurement systems. The social elements are the link between these four technical 

dimensions through the corporate cultures and the project management subcultures. 

Jugdev and Muller (2005) point out that project success must start at the strategic 

level of the organization. The variables necessary to ensure project success are 

conceptualized at the strategic level namely strategically identifying and involving th 

project manger at the early stage, project goals and objectives and strategic planning. 

These are then carried out at the operational level. 

De Wit (1988) is among the first to propagate that the two components of project 

success are success criteria and factors. According to him, criteria for success are the 

project objectives, and the factors are the manner in which these objectives are met. 

This concept is echoed by subsequent researchers who reiterate the view that the two 

components to project success are the project success criteria relating to project 

objectives and the project success factors that are required to deliver those uccess 

criteria (Turner, l994, Wateridge, 1995, Morris, 2001, and Diallo and Thuillier, 

2004). Wateridge (1995) states that these two components of project success must be 

clearly defined, agreed and progressively reviewed by all parties. 
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However, in reviewing the literature on projc t succc ss, it seems that there is 

confusion over the term success criteria and fa .tors us SlHH uuhors d scrib them 

interchangeably as though the variabl ... s arc s non -m '1\lS tl im and Mohamed, 1999). 

Jha and Tyer (2005) add that th r is no consensus am ng re,' archer regarding 

(2004) stress the importance of differentiating between the e two dimensions. 

success criteria and success factors. Cooke-Davies (_QQ_) and Collins and Baccarini 

According to Lim and Mohamed (1999), success criteria are "the set of principles, 

standards or condition" by which judgment is made while success factors are "the set 

of circumstances, facts or influences which contribute to the result" where it either 

assist or hinders project success. Figure 2.16 shows the relationship between the 

success criteria and success factors which contribute to project success. 

Factors 
Circumstances 
Facts 
Influences 

Criteria Project Success . 
Principles p 

Standards 

i 

Figure 2.16: Representation of the criteria and factors as applied to project success 

Source: Lim and Mohamed ( 1999) 

Cooke-Davies (2002) and Collins and Baccarini (2004) define the success criteria as 

the benchmark to measure or judge success or failure and success factors are the 

management inputs and systems that would lead to project success. Westerveld (2003) 
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a project to be successful it has to identify and Io us firsil , the result areas that is the 

terms the two components simply as the 'What' and the 'How'. He postulates that for 

success criteria which he terms a 'What' and secondly, th orcani/utional areas that 

is the success factors which he terms as '1 low'. 

In summary, the two components of proj t su cess by' ari u author are shown in 

Table 2.6. 

Table 2.6: Two components of project success by various authors 

Authors Components of project success 
1 Sypsomos (1997) Hard measurement 

Soft factors 
2 Belout (1998) and Phua (2004) Dependent variable 

Independent variables 
3 Liu and Walker (1998) Project goals 

Satisfaction of claimant 
4 Baccarini ( 1999) Product succes 

Project management success 
5 Kerzner (2000) Primary factors 

Secondary factors 
6 Chan, Scott and Lam (2002) Goals or Objectives 

Performance measures 
7 Frigenti and Comninos (2002) Soft criteria 

Hard criteria 
8 Clarke (2002) Project succes 

Project management success 
9 Kerzner (2003) Key performance indicators 

Critical success factors 
10 Rad and Levin (2003) Things issues 

People issues 
11 Kendra and Taplin (2004) Social elements 

Technical elements 
13 Jugdev and Muller (2005) Strategic 

Operational 
14 De Wit (1988), Turner (1994), Wateridge Project success criteria 

(1995) Morris (2001), Lim and Mohamed Project success factors 
(1999), Cooke-Davies (2002), Westerveld 
(2003), Nguyen et al (2004), Collins and 
Baccarini (2004), Kin (2004), and Diallo and 
Thuillier (2004) 

Source: Various authors as stated 
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PROJECT SUCCESS CRITERIA SUCCESS FACTORS 
SUCCESS i--. f----+ 

(WHAT TO ACHIEVE) (HOW TO ACHIEVE) 

In this study, the findings of researches on project success are .nregorized according 

to two components namely, success criteria ('What') and succ ss factor· ('How'). 

These two categories arc as advocat cd by the numerous authors as stated in Table 2.6. 

Based on this concept, the compon nts of project success used in thi · study are shown 

graphically in Fi gurc 2. 17. 

Figure 2.17: 'WHAT' and 'HOW' of project success 

2.6 SUCCESS CRITERIA ('WHAT') 

2.6.1 Definition of success criteria 

Success criteria relate to users and sponsors (Wateridge, J 995). These arc the set of 

principles, standards, level of performance, dimensions or determinants by which 

judgment is made on the project (Lim and Mohamed, 1999, Rad, 2003, Nguyen et al, 

2004, Phua, 2004, and Diallo and Thuillier, 2005). These criteria became the 

benchmark to measure success or failure (Cooke-Davies, 2002, Collin and Baccarini, 

2004, and Diallo and Thuillier, 2005). In brief, success criteria are the result area of 

what are to be achieved thus termed 'What' (Westerveld 2003). It is the criteria used 

to assess project success. Table 2.7 shows different categorization of success criteria 

by various authors. 
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Table 2.7: Categorization of success criteria by arious author 

Wateridge (1995) 
Authors Cate zorizatk n 

Proj 'Cl obj xtiv 'S of time .ost 1n.1lit) and 
Oh· cl iv 'S of stnkchold ts t---+~~~~~~~~~~---1 

5 Rad and Levin (2003) 

2 Lim and Mohammed 
3 hua, Kog and Loh (I 9 ) 
4 Chan, Scott and Lam (2002) 

6 W esterveld 2003 takeholders 
7 Wang and Huang (2005) Performance of tim - os t-quality and Relations 

with stakeholders 
8 Milosevic and Patanakul 

(2005) 
Internal measures and External measures 

Source: Various authors as stated 

Table 2.7 shows that most of the authors classify the success criteria into two main 

categories. The difference is the terms used to categorize the success criteria. The first 

criterion is regarding the achievement of objectives or results that relate to time, cost 

and quality. The second criterion is the achievement of other objectives that include 

what the project accomplishes in terms of appreciation and satisfaction. Bas d on thi. 

concept, success criteria used in this study comprise the achievement of time, cost and 

quality and the achievement of stakeholders' appreciation as shown in Table 2.8. The 

success criteria that affect the project success identified by various authors arc 

tabulated in Appendix 1. 

Table 2.8: 'WHAT' I Criteria of project success 

SUCCESS CRITERIA (WHAT TO ACHIEVE) 

• Completes within Time 

• Completes within Co t 

• M 'els required Quality 

• takcholders' appreciation 
~ ~~~~~~~~~~~~~~~~....J 
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2.6.2 Time, cost and quality 

Launi (1999) challenges the project triangle and introduc s v hat he terms the Project 

Diamond adding in the element of 'Scope', but other authors maintain th' tirn -cost- 

quality triangle with the clement of scope within the qunlity. . stu iy by White and 

Fortune (2002) establish that althouah there ma he other .ritcria but tho e are minor 

in nature and reiterate that timc-cost-qualit are the main su c s criteria. Westerveld 

(2003) concurs with the contention stating that gen rall , all projects will define their 

own project success criteria or results based on the time, cost and quality constraints. 

Lai (1997) states that when the various tools and techniques of project management 

are properly applied, these will contribute to lower cost, speedy delivery and project 

of quality. The various tools and techniques available are as shown in Figure 2.18. 

• Budget formulas 
• Cost variance 
• Schedule variance 
• Estimate at 

completion 

Quality ssurance 

t 
• Requirement 

determination 
• Work breakdown 

structure 
• Linear responsibility 

chart 
• Structured design 
• Structured 

programming 
• Structured 

walkthrough 
• Installation tests 

•PERT 
• CPM 
• Gantt chart 
• Mile tone 

chart 

Figure 2. l8: Tools and techniques to optimize performance, time and cost 

Source: Lai (1997) 
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Project management literature has been emphasizing on conflicting objectives or 

competing demands of time-cost-quality and trade offs bctw 'en these objectives 

(Skulmoski and Hartman, 1999, Angel ides, I c 99, l roj ct ~ lunaacment Institute, 

2004, and Wang and Huang, 2005). Rosenau t I l)~ I) t -rms th' time-co t-quality 

objectives as the 'Triple Constraint' and the difficulty in '1 'hi ving all the three 

constraints, which arc puJJing at diff rent dire ti Ile n th am limited resources. 

Petersen and Murphree (2004) note that th· most diffi ult part of managing a project 

is trying to balance delicately the conflicting project objectives of time-cost-quality to 

produce project success. 

Lai (1997), Skulmoski and Hartman (1999), and Volckmann and Knutson (2001) 

highlight the trade-offs between the time-cost-quality objectives noting that 

sacrificing one condition will affect the other two conditions. In the event of delay in 

the progress of work, the project team needs to decide whether extra resources 

incurring cost are required to put the project on track as scheduled or the quality r 

scope are to be reduced so as not to incur extra cost. Hamburger (1987) declares that 

achieving the completion date is constantly at the expense of the project cost. 

However, Lewis (1998) argues that when a project is faced with the trade-off between 

the three constraints, it is always the quality that will be sacrificed. 

Wang and Huang (2005) postulate that their study on project managers in China 

shows that there is no conflict but a positive correlation between time-cost-quality. 

The result of their study implies that an effective project team can enhanced the 

performance of the time-cost-quality objective . However, apart from this study, other 

literatures c ncludc there exist conflict in the time-cost-quality objective . 
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The key stakeholders need to agree on the ranking or rclati e importance of the 

success criteria of time, cost and quality at the ons 't of the project (Wuteridge, 1995, 

and Skulmoski and Hartman, J 999). This is t avoid larg divergence on the 

perception of the constraint between th stak eholdcrs. In fa -r, n of th main duties 

of key stakeholders and project rnanaa r is not merely tl b Inn but to prioritize the 

competing objectives of time, cost and qualit ldb ld, 2003, and Abu Bak.ar, 

2006). 

Skulmoski and Hartman (1999) consider the 'Priority Triangle' as a tool to determine 

which of the project constraints of time-cost-quality as the most critical to project 

success. The key stakeholders are required to prioritize the project constraints as a 

guide to the project team. Figure 2.19 is an example where cost is decided as the 

priority, indicated by the inverted time-cost-quality triangle with the cost at the 

bottom to symbolize minimizing the cost and the relevant quadrant marked 'X'. The 

figure shows a representation of boundaries that key stakeholders had identify on the 

onset of the project of what will not be compromised, as it would affect stakeholder 

satisfaction. The project team can then use this priority triangle to base their decision, 

which indicates the criticality of cost, followed by time, while sacrificing the quality. 

Time 

6·No Go" Zone 
Cost 

Figure 2.19: Priority triangle 

Source: Skulmoski and Hartman (1999) 
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(a) Time 

Most authors as shown in Appendix I agree that the t rm · 1 im ,• or sometimes 

referred to as 'Schedule' simply means that th' projc 't .omplct d on or before the 

date of completion. Others refer to it as within the projc 't duruti n ( t yn, 2002, and 

Chan and Chang, 2004), allocated duration ( han et al, 2002) or completion on 

schedule (Songer and Molenaar, 1997, and Hatush and Skitmore, 1997a). Goldratt 

( 1997) and Steyn (2002) claim that time or the project duration is the critical 

constraint and effort and attention should be limited to project time management. 

Chan ( 1997) postulates that time can be measured by construction time, speed of 

construction and time variation. He defines construction time as the absolute time to 

complete the project, speed of construction as the relative time measured per gross 

floor area, and time variation as measured by the percentage increase or decrease of 

the construction time. 

(b) Cost 

Most authors as shown in Appendix 1 agree that the term 'Cost' or ometimes 

referred to as 'Budget' simply means that the project completed within the approved 

cost or estimated budget. Hatush and Skitmore (1997a) refer to it as getting value for 

money. According to a study by Gibb and Isack (2001), the two preferred definitions 

for value for money are lowest whole-life cost and lowest cost for given quality. Cost 

can be measured by unit cost and cost overrun (Chan and Chang, 2004), lower unit 

cost (Chan, Scott and Lam, 2002) and minimizing cost (Ling, 2004). Chan and Chang 

(2004) define unit cost as the contract sum per gross floor area and cost overrun as 

percentage net variation over final cost. 
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(c) Quality 

The term 'Quality' is typically defined along certain dim nsions as postulated by most 

of the authors in Appendix l. These include hiah quality workmanship. attaining the 

required safety and health, no major a' idcnts, pcrformnnc . functionality or fitness 

for purpose, minimum changes or seep creep, lcnturcs and aesthetic r appearance. 

Quality was traditionally perceived as having a high le el of goodness or luxury, 

intangible and is not measurable (Angelides, 1999). This definition is outdated as 

quality is defined as 'the degree to which a set of inherent characteristics fulfils 

requirements (International Standard ISO 9000, 2000). British Standard Institute 

(1991) in BS 5750 Quality systems defines quality as 'the totality of features required 

by a product or service to satisfy a given need'. Nokes and Kelly (2007) simply 

describe quality as 'conformity to requirements'. 

This 'given need or requirement' may be as provided in the technical pccifications 

and customer satisfaction as required by the client (Hopkins cl al, 2004). Thus, 

according to Campbell and Baker (2007) the starting point is to ascertain these 

requirements or standards relevant to the project. The standard or level of quality 

needs to be agreed with the client (Angelides, 1999) or the involved stakeholders that 

include not only the client but also including the consultant, contractor, entrepreneur, 

supplier and governing body (Berawi, 2004). In addition, Angelides (1999) postulates 

that conformance to this standard of quality means that the product complies with the 

said requirements. 

According lo Heisler (J 990), although certain element of quality can be quantified 

and measured fairly accurately, there are other subjective elements that he terms as 
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'operational and functional compliance' that arc more difficult to quantify and 

measure. These are, amongst others, client's perception on performance. reduced 

maintenance, ease of maintainability and avoidance of i r -maturc qui pm ent failure. 

Similarly Arditi and Gunaydin (I 97) point out the ditfcrcnc bctwe n 'quality in 

fact' where the quality meets the required specification but foils du to 'quality in 

perception' where even if it is of high qualit 1 it d cs n t meet the needs of the 

stakeholders. Angclides (1999) claims that it is outdated to state that the quality is 

achieved if it conforms to the specification limits as quality should be considered 

upon achieving the key stakeholders' requirements. 

2.6.3 Stakeholders' appreciation 

The term 'Stakeholders' appreciation' can be measured by several elements as 

postulated by the authors in Appendix 1: 

• Key stakeholders 

• Satisfaction of stakeholders 

• Conform to stakeholders' expectations and benefits 

• Profitability, yield business or other benefits 

• Absence of conflict 

• Good relationship with stakeholders 

In any project, there will be different project stakeholders or contributors that must be 

identified and acknowledged. It is of paramount importance that the project manager 

or project leader be aware of all the stakeholders in their project and their objectives 

as this criterion is vital to project uccess (De Wit, 1988, McElroy and Mills, 2003, 

Crawford and Pollack, 2004, and Olander and Landin, 2005). 
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Project stakeholders are parties that have a stake in the project (De Wit, 1988), and 

who will be affected by the project (Chan 't al, _oo ). l ht: two bvious main 

stakeholders to any project arc the client and the contra .tor )f build r (D Wit, 1988, 

and Chan ct al, 2002). Apart from th m, Wang and Huang ( 005) and Chan et al 

(2002) identify the third main stakeholder as the indcp nd nt profe ional third party 

responsible for supervising the project namely the architect, surveyor, and engineer. 

Others include the government, public authorities, local politicians, environmental 

groups and even the public within the definition of stakeholders (De Witt, 1988, 

Barnes and Wearne, 1993, and McElroy and Mills, 2003). Westerveld (2003) 

differentiates stakeholders into five categories namely the client, project personnel, 

users, contracting partners and others who have an interest in the project. 

Diallo and Thuillier (2004) note that in the African context of international project , 

there are seven stakeholders namely the coordinator, task manager, national 

supervisor, project team including the design consultants, steering committc , 

beneficiaries or client and the population at large benefiting from the project. 

It seems that there are potentially many groups within the definition of project 

stakeholders. As such, Neal (1995) and McElroy and Mills (2003) suggest that the 

project manager need to identify and focus on only the key stakeholders. Key 

stakeholders are individuals and organizations who are actively involved in the 

project, who have vested interest and will be affected by the implementation of the 

project and who have and may influence the outcome of the project (McElroy and 

Mills, 2003, and Heldman et al, 2007). These key stakeholders are the client who 

initiate and the end-user who will be using the end product, the project manager who 
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is responsible for managing the project and project team members who perform the 

work of the project, and lastly the sponsor who provid the financial resources. 

Most authors in Appendix 1 agree that th' term 'Stakeholders' appre iation' simply 

means that the project conform to stakeholders' c: 11.. turion r ha acquired the 

satisfaction of the key stakeholders. han ct al (2 Q_) d scribe atisfaction as 'the 

level of happiness of people affected by the project'. Satisfaction of the client is not 

merely attaining the project goals but including active co-operation, participation and 

commitments amongst project participants (Leung et al, 2004 ). In fact, according to 

Graham (2003), and Kamara et al (2000) satisfying stakeholders is the raison d'etre of 

any project. Westerveld (2003) tabulated the level of appreciation by various 

stakeholders as shown in Table 2.9. 

Table 2.9: Explanation of appreciation by stakeholders 

Result area Explanation 

A Appreciation by the The client initiates the project to fulfill a specific need. What 
client aspects and factors does the client value in judging the 

success of the project. 

B Appreciation by The workers of the project will be concerned with reaching 
project personnel their personal goals as well as a good working atmosphere. 

c Appreciation by Users are concerned with their overall influence in the 
users project and the functionality of the end product. 

D Appreciation by Contracting partners try to make a profit at the project. They 
contracting partners are also concerned with getting new orders and learning 

possibilities. 

E Appreciation by Those parties that are not directly involved in the project but 
other stakeholders have a large influence. E.g. environmental groups, citizens 

and government agencies. These parties manage their 
specific interest. 

Source: Adapted from Westerveld (2003) 
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Chen and Partington (2004) state that in China, relationship is onsidered very 

important and the clients are the 'bo s' f th' project .uul working and personal 

relations must be established so as to make the client happy. \\·mg and Huang (2005) 

describe this relationship as 'quanxi' nnd define it 'ls 'spe ial relations or 

particularistic lies between people'. Th ir stud on riti al succe criteria reveals that 

if their 'quanxi' performance with the key stakeholders is good, even though the time, 

cost and quality performed below the project plan baselines, the project is considered 

a success. 

Each of these stakeholders comes with their own objectives and expectations, which 

could often be conflicting (Chems and Bryant, 1984, and De Wit, 1988). Due to this, 

Wateridge (1995) suggests that prior to the implementation of a project the 

stakeholders should have a common view and understanding of the project's success 

criteria that shall be reviewed and agreed at regular intervals. 

Skulmoski and Hartman (1999) coined the word 'Project Alignment' for successful 

project implementation. According to them not only should all the key stakeholders 

share a common understanding of the project's mission, goals, objectives, tactics and 

plan but their own expectations and objectives should also be aligned with the 

project's. Thus, the achievement of personal success becomes a powerful motivator 

for project success. However based on a study by Hartman and Ashrafi (2004) there is 

a lack of alignment on success criteria among the stakeholders. 
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2.7 SUCCESS FACTORS ('HOW') 

2.7.1 Definition of success factors 

Success factors are those element that arc rcquir d to dcliv -r th' succ ss criteria 

(Wateridge, 1995). These clements arc the sci or 'in.'nm:t inces, for cs, facts or 

influences, (Lim and Mohamed, 19c 9), management inputs ind sy st m (Cooke 

Davies, 2002), levers (Westcrvcld, 2003), essential activities (Kanter and Walsh, 

2004), and key variables (Diallo and Thuillier, _00-+). The e also include knowledge, 

skill, trait, motive, attitude, value or other personal characteristics essential to perform 

the required task (Nguyen et al, 2004). They contribute to the result or the 

achievement of the success criteria (Lim and Mohamed, 1999) and increase the 

likelihood of project success (Westerveld, 2003) as they are the key determinants of 

project success (Kanter and Walsh, 2004). According to Lim and Mohamed (1999), 

these success factors influence project success but it is not the basis of measurement 

or judgment. In brief, success factors are the organizational areas of how to achieve 

the success criteria thus termed "How" (Westerveld 2003). It is the factors to achieve 

the project success criteria. 

The project success factors identified by various authors are as mentioned in 

paragraph 2.5. l that include authors who attempt to define project success and studies 

that formulated project success models, and in paragraph 2.8.2 that include studies on 

the ranking of success factors. The list of all the success factors by these various 

authors are compiled and tabulated in Appendix 2. In summary, the project success 

factors are shown in Table 2.10. Subsequently these project success factors are 

reduced using factor analysis as described in detail in Chapter 4 where only eighteen 

(18) success factors that are relatively more significant are selected for further 

analysis. 
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Table 2.10: Project success factors 

PROJECT SUCCES PA TORS 

1. Attitude, behavior and commitment 
2. Client consultation and acceptance 
3. Contracting 
4. Contractor 
5. Communication 
6. Culture 
7. Design 
8. Documentation 
9. Empowerment 
10. Estimate 
11. External environment 
12. Financial resources 
13. Goal/ objective and mission 
14. Innovation 
15. Leaming organization 
16. Monitoring and control 
17. Organization structure 

2.7.2 Success factor groups 

18. P crformancc, 'ff '1.'ti' -n 'SS and fficiency 
J l • Plnnnin ' 
20. Policj and strnt '.') 
_ I. Proj -ct m.111.lg r 
--· Proje 'I .hnrn t 'risti' 
'.!3. Project Icfiniti n 
24. unlit management 
25. Res ut s and personnel 
26. RL k management 
27. Safety program 
28. Schedule 
29. Stakeholder management 
30. Team and leadership 
31. Technical 
32. Top management support 
33. Troubleshooting 

Various researches claim that instead of analyzing individual factors affecting the 

outcome of the project, these success factors should be classified or grouped, as their 

combined effects would eventually lead to either the success or failure of the project 

(Schultz et al, 1987, Clarke, 1999, and Bryde and Brown, 2004). Nguyen et al (2004) 

postulate that the grouping of success factors should not be too general, too specific or 

too technical. The classification or grouping of success factors postulated by various 

authors is as shown in Appendix 3. Based on the concept advocated by these authors, 

this study classifies success factors into groups. The grouping is based on the 

management philosophy that would enable the stakeholders of the construction 

industry to relate to the managerial aspect of their organization. 
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Literature review on general management and project management reveals four ( 4) 

common and frequently mentioned issues namely pt: ople or human, process, 

organization, and contract and technical. Pcopl ', process and irganization are 

amongst the main principle of manag mcnt, whilst contra 'I and technical take into 

cognizance the quintessence of the onstruction industry. s such thi tudy classifies 

or groups success factors based on th proceeding literature review and these 

groupings are 'Human management', 'Pro ess', 'Organization' and 'Contract and 

technical' as shown in Table 2.11. 

• Human management 
• Process 
• Organization 
• Contract and technical 

SUCCESS FACTORS (HOW TO ACHIEVE) 

Table 2.11: Factors of project success/ 'HOW' 

The subsequent review is a compilation of literatures emphasizing the frequently 

mentioned issues of human, process, organization, and contract and technical. 

The common dimensions for best practice in project management include people, 

process and organization (Slevin and Pinto, 1987, Newcombe 2000, Duggan and 

Blayden, 2001, Morris, 2001, Jugdev and Thomas, 2002, Westerveld, 2003, 

Campobasso and Hosking, 2004, and Jiang Heiser, 2004). Zobel and Wearne (2000) 

note that the common topics, highlighting importance, in conferences on project 

management were on human issues, soft skiJls, and project organization. In addition, 

articles on construction projects emphasized on contract and technical aspects. 
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Thierauf et al (1977) describe the 'Management Theory Jungle' in a chronological list 

as shown in Table 2.12. It summarizes the principl s from the \ arious management 

theories, where the common themes are people or human c I '111 nus, organization, and 

process. 

Table 2.12: Summary of management principles 

Management theory Authors Principles 
Scientific Taylor, Gantt, Gilbreth Organization, Process, Productivity, 
Management and Mechanization 
Functional Fayol Organization, Process, and 
Management Functions 
Human Relations Mayo, Roethlisberger People (Psychological needs) 
Movement 
Behavioral Science Maslow, McGregor Human needs (Motivation & 

Leadership) 
Quantitative Morse and Kimball, Process and Operations 
Approach McCloskey and Trefetken, 
Systems Approach Ludwig von Bertalnffy, Process and Systems 

Kenneth Bouding, 
Contingency Kast, Rosenzweig Organization and Human behavior 
Anproach (leadership & Situational approach) 

Source: Adapted from Thierauf, KJekamp and Geeding ( 1977) 

Collis and Montgomery ( 1977) put forward a framework for corporate strategy as 

shown in Figure 2.20. The strategy to achieve corporate advantage also includes the 

elements of human resources, processes, and organizational structure. 

~<d> 
VISION ~ 

~ 

STRUCTURll CURP()llAlloOl·M 'E 
SYSTEM PROCESS 

OOAI.~ & onn: "I IVl\S 

I_ orporute Advuntage~ 

Figure 2.20: The Triangle of corporate strategy 

Source: Collis and Montgomery (1977) 
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Many researchers agree on the vital factor of the human function in the success of an 

organization (Belout, 1998, Cooke-Davies, 2002, larkc, 2002. and Cooke-Davies 

and Arzymanow, 2003). Even in construction projects ~l)l)d human relation are vital 

in ensuring success of the project implemented (Ri11. I 9l).f ). lorris and Pinto (2004) 

observe that the subject of the 'peopl side or project m maa ment' b gan to be given 

more and more emphasis. After the 1960s, studies on th p ple aspect of the project 

management became more prominent and signifi ant (Sotiriou and Wittmer, 2001). A 

study by Belout and Gauvreau (2004) establishes a direct correlation on personnel or 

human factor amongst the various independent variables and project success. In fact, 

Henrie and Sousa-Poza (2005) observe that the element of people seems to be a 

common theme in studies regarding project success and project failure. 

Accordingly Kleim and Ludin ( 1992) claim that the Iron Triangle is not complete and 

should be as shown in Figure 2.21 to include the element of people. 

COST 

SCHEDULE QUALITY 

Figure 2.21: Contemporary four criteria for managing projects 

Source: Kleim and Ludin (1992) 

Bubshait and Farooq Gulam ( 1999) advocate that although project management 

concepts, tools and techniques are important in the implementation of project, the 
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main factor or true secret is the often-overlooked human management. Henrie and 

Sousa-Poza (2005) highlight that even with the best project management techniques 

and processes but if the people involved rnisus id or inad .quut -ly applied them the 

project will not be successfully managed. To ensure success. it is th people factor 

using the firms' tools of the trade (Gray and Lawson, _QQ_ . kc-Davies (2002) 

and Clarke (2002) reiterate the import an e of hum in management ugge ting that the 

human dimensions exist in all success factors and 'the people side of the success 

factors is woven into their very fabric'. They state that it is the people who determine 

the adequacy of any process. 

Belout (1998) states that it is the flexibility and discretion of the human element that 

is vital in interpreting the circumstances and situation even though there exist 

processes and procedures. Levine (2002) observes that many project managers have 

the tendency to standardized project management processes and deal with works 

operations with an automation-like approach. According to him, these project 

managers fail to understand or comprehend that there are uncertainties and risks in 

projects that should be dealt with by human management and judgment. 

Slevin et al (2002) state that researchers observed major problems in construction 

projects are not due to technical issue but rather human management issue. They 

reveal that project success is most likely to be found in projects that amongst others 

possess the ability to be flexible in facing predicaments and problems. This flexibility 

could only be possible by human involvement and intervention. Cooke-Davies and 

Arzymanow (2003) agree as they state that the human dimension to project 

management is the people and the application of the expertise, knowledge and 

judgment of the people make the difference. 
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Many researchers postulate that process is fundamental to project management 

because it not only create project product but also orguni/ the nc .essary strategy and 

tasks that create that product (Thi crauf ct al, t l) 77. Kupr nus al, 2000, 

Abdomerovic and Blakemore, 2002, Yeo, _()(L. 1 wk". _QQ_, K nny, 2003, and 

Cooke-Davies and /\rzymanow, 2003). Abdomcr vie and Blakemore (2002) define 

process as 'a planned series of actions or operation \ hich advances a material or 

procedure from one stage of completion to another'. They conclude that 

understanding and applying the interaction of the processes can improve the 

achievement of time cost and quality. 

Project Management Institute (2004) seems to be the main advocate of process. It 

states that a project manager is required to possess and utilize the nine knowledge 

areas to properly manage all the sub-processes that are grouped into five main 

processes of initiating, planning, executing, controlling and closing. Rose (2005) 

reiterates that most project management body of knowledge would not be as 

significant if one does not know how to apply them in managing the projects through 

these five process groups. 

According to lbbs and Reginato (2002) there is a cyclic relation between successful 

projects and good processes. They equate having good processes to the end product of 

a successful project and this will in turn benefit other future projects. Jugdev (2004) 

explores the strategic asset and the processes used by companies to sustain their 

competitive advantage. She postulates that the formal processes as one of the unique 

strategic assets to the firm that contribute to the firm achieving and sustaining 

competitive advantage. 
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Many researchers postulate that establishing a trong organization is th foundation of 

a business or project (Avots, 1969, Komcta ct al, 1994. Pinto an :t 'h.:Yin. 1 94, Brown 

and Adams, 2000, Kamara et al, 2000, Wcstcrvcld, _o).. Boddy and Paton, 2004, 
Tan, 2004a). Brown and Adams (2000) obscr c the imp rtan c f tablishing an 

. organizational structure that would en ur th" pr jeer to b managed to achieve its 

agreed objectives. In addition, Westerveld (2003) reviews the findings of previous 

studies regarding project success and postulates that one of the dimensions of project 

success is the organizational elements. 

Contracting and technical elements of any project establish the contractual framework 

and scope of work required which are important variables that would affect the 

performance of the project (Bently and Raffety, 1992, Ritz, 1994, Tan, 1996, Hatush 

and Skitmore, 1997a, Hashim, 1999, Kartam, 2000, Bower et al, 2002, Zaghloul et al, 

2003, Westerveld, 2003, Haapio, 2004, Jha and Iyer, 2005). Slevin and Pinto (1987), 

Cooke-Davies and Arzymanow (2003), and Jiang and Heiser (2004) observe that 

managing projects requires special attention to technical factors or dimensions. 

Based on the above literature review, the four common or general factors essential in 

management and the implementation of construction projects are summarized as 

human management, process, organization, and contract and technical. Figure 2.22 

integrate the two components of project success namely success criteria of time, cost, 

quality and stakeholders' appreciation, and the success factors of human management, 

process, organization, and contract and technical. 
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ensure project success classified under the groups of 'Human management', 

'Process', 'Organization', and 'Contract and technical'. The identification of 

significant success factors and the classification under the various success factor 

groups are formulated through factor analysis as described in detail in Chapter 4. 

2.7.3 Human management 

The success factor group as highlighted in the proceeding literature review is with 

regard to human management. The factors that comprise human management are: 

a. Team and leadership 

b. Project manager 

c. Communication 

d. Stakeholder management 

The success factors grouped under human management that affect the project success 

identified by various authors are tabulated as Appendix 4. 
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(a) Team and leadership 

The literature and deliberation on 'Team and I cad irship' .omprisc the following: 

• Capable or effective leadership of the project lender 

• Teamwork, cooperation and oordinntion of the Ir j 'Ct team 

• Commitment, sufficiency and competency f pers nnel 

Projects have known to fail not because of poor management but poor leadership 

(Smith, 1999). Researchers have suggested that leaders can make a difference and can 

have a significant effect in the organizations. This is because leadership involves 

managing and dividing tasks and responsibilities of the project (Westerveld, 2003), 

exerting influence over team members and helping the team to achieve its goals 

(George and Jones, 1999) and it serves as human glue binding the team together 

(Whitten, 1996). 

Theories about leadership have been developed throughout the history of man 

(Partington, 2003). Starting from the 1940s, several main schools of thoughts on 

leadership have emerged. Trait theory differs from behavioral theory stating that 

leaders are born not made. Contingency theory believes effective leaders depends on 

situation, visionary theory identifies leaders as transformational and transactional, and 

emotional intelligence theory views leadership based on his emotional intelligence. 

Lastly, the competency approach combines the previous schools of thoughts on 

leadership theories stating that leaders can be made, based on their competencies and 

style under different circumstances. Turner and Muller (2005) summarize these 

leadership theories as shown in Table 2.13. 
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Table 2.13: Six main schools of lead rship theory 

Leadershi Theor Descri tion 
Trait approach Effective leaders are born not made .md share .ommon traits 
(U to 1940s) namely ability, personality and ph) si ',ll .1pp 'a_r,_11_1c_e_. ------1 

Behavioral approach Effective lead 'r adopt certain St) ks and 111L Ind' concern for 
(1940s-1960s people, authority, and 11 cxihlc. The· can be made. n t ju t born. 

f--"------<----+---- 
C on tinge n c y approach What makes an effective lender dep md m the situation i.e. 
1960s-1970s directive, supportive, pnrticip uive ind ichi v m nt-oriented. 

Visionary approach Leaders leading their organizati n through change. It identified 
(l 980s- l 990s two types of I adership i .. transformational and tran actional. 

Emotional Intelligence Impact of leader's emotional intelligence i.e. self-awareness, 
approach (1990s) self-management, social awareness and relationship 

mana ement. 
Competency approach 
(Late 1990s) 

Effective leaders can be made, not just born. Different 
combinations of competencies can lead to different style of 
leadershi a ro riate in different circumstances. 

Source: Adapted from Turner J .R and Muller R (2005) 

In the study of Nigeria's construction industry, Odusami et al (2003) conclude that 

leadership styles significantly affect the overall project performance and suggest that 

the consultative autocrat style give the best overall project performance. This style of 

leadership takes into account the participation, contribution and suggestion of team 

members and the project leader will then make the ultimate decision. The autocrat 

leadership style is the least effective as all authority lies with the project leader. A 

study by Prabhakar (2005) suggests that there is a positive correlation between 

transformational leadership and project success. Transformational leader is one that 

inspires, motivates and empowers team members to believe and enthusiastically 

works towards the identified goals. For the leadership to be effective resulting in 

positive performance from the team members, the leader needs to resilient and adapt 

to the circumstances of the environment and the project team (Hutchins 2000) and 

team diversity (Huuhka et al, 2004). 
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Thamhain (2004) conducts a study to understand the correlation between team 

performance and leadership. The study focuses on five sets of team performance 

influences namely people, work, process, to ls and t chniqu 'S. and l adership as 

shown in Figure 2.23. Thambian (2004) observes that it is l ad crship that binds the 

whole concept of project teamwork functioning' ithin the pr j ct nvironment. 

.... -·· 
.>:" -·· Business 

.» •••••• environment 

... ······· Managerial People 

///:rganizationa;uppo~rt---------X 
support 

·- ... 
-v, ••• 
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\,omplexity 

Work 

Tools & 
Techniques 

'········.L----------"------------7' 
•• .» 

Process 

Figure 2.23: Influences to team performance 

Source: Thamhain HJ (2004) 

Studies have shown that leadership style may need to switch throughout the project 

life cycle (Turner and Muller, 2005). Rawlinson et al (1993) explore the leadership 

style in Hong Kong construction industry and the finding indicates that during the 

feasibility study the project leaders are more inclined to use a supportive style 

switching to a directive style during the contract implementation. Similarly, Turner 

and Muller (2005) suggest Laissez-faire style during feasibility study, democratic 

style during design, autocratic for the execution and bureaucratic for the close-out 

stage. However, a study by Prabhakar (2005) across twenty-eight nations reveals 

otherwise where the style is autocratic at the start switching to a more consultative 

approach as the project progresses alternating with autocratic approach if there is any 

problem. These different styles of leadership are summarized in Table 2.14. 
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Table 2.14: Leadership styles across project life cycle 

Classification of Rawlinson et al Turner and Muller Prahhakar (2005) 
work (1992) 2005 
Feasibilit Stud Su ortive Autocrutic 
Desi n Su ortive Autocratic 
Execution Directive Autocratic onsultutive & Autocratic 
Closed-out Directive Bureau .ratic l onsultntive & Autocratic 

Source: Various nut hors as st lied 

Many have sought to define what constitut good leadership characteristics. 

According to Turner and Muller (2005) amongst the earliest is Confucius in 500 B.C 

who believe that the four key to an effective leader are 'love, proper conduct, piety 

and the doctrine of the mean' whereby the first three are personal skill and the last is 

managerial skill. Similarly, Loo (2002) reiterates the importance of personal skill of a 

leader in dealing with his team. Thite (2000) carries out an empirical research to 

explore the characteristics of successful leadership that were highly rated by the 

project team members as shown in Table 2.15. He terms these characteristics as 

catalyst, intellectually stimulating, charisma, task and reward, and monitoring errors. 

Table 2.15: Successful leadership characteristics 

Highly rated Characteristic Description 

Organizational catalyst Encourage team members to explore solutions to problem, 
satisfy their desire for autonomy, preventing organizational 
bureaucracy from interfering and provide a constructive link 
between them and the organization to achieve organizational 
goals without sacrificing their individuality. 

Intellectual stimulation Encourage unconventional thinking, question traditional 
ways and suggest new ways, emphasize value of questioning 
assumptions and prod at problems from different angles. 

Charisma Transformational leader with charisma and vision, strong 
sense of purpose, display conviction in beliefs and values. 

Contingent reward Transactional leader clarifies task and rewards, subordinates 
receive rewards for achieving performance targets. 

Active monitoring of Closely monitor performance for errors, irregularities and 
exceptions deviations from standards in order to enforce rules. 

Source: Adapted from Thite (2000) 

74 



Other studies postulate characteristic of an effective I adcr that include charismatic 

and participative (Cheung et al, 2001), having th' vision to .nvisnac th uncertainties 

and what might go wrong and the passi n and fer or to asscrtiv cl deal with it (Black, 

2004), not too soft and not afraid of not being liked (Whitten, ..... 0 ), and having the 

ability to make decision under uncertain circumstance and the trategy and 

leadership orientation (Rapp, 2004 ). Rawlinson et al (1993) observe that project 

leaders in Hong Kong prefer to rely on influence and persuasion as compared to using 

authority and command. 

Hussein J, the Managing Director of the developer for the mega project KL 

International Airport in Malaysia states that managing people is the difficult part of 

the project (KL International Airport Berhad, 1998). With as many as 30,000 people 

from different work cultures and disciplines on one site, human management is an 

enormous task. There are generally three main groups involved: "the government 

servants trained to observe procedures and system; the private sector consultants and 

contractors focused on getting the job done quickly and willing to take risks and 

confront mistakes as they go along; and the migrant workers who came from different 

parts of the world with different socio-economic backgrounds". It requires competent 

and capable leadership to integrate and manage the human elements to ensure 

efficient implementation of the project. 

Project Management Institute (2004) emphasizes the importance of not just managing 

but leading the team to produce results. Managing deals with process and system 

while leadership deals with people. Managing is predominantly with regards to 

constantly meeting stakeholders' requirements (Project Management Institute, 2004), 
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is an operational function used in guiding the organization and implementation of 

projects (Bubshait and Farooq Gulam, 1999), and in olving administering and 

maintaining activities (Walker and Peterson, 2001). Lcadinu, on the other hand, is 

more than just managing people as it involv 'S establishing direction, vi ions and 

strategies, aligning the people to achieve th' visions, and m tivuting and in piring the 

people (Project Management Institute, 2004), and the 'art and kill that cements 

everything together and makes things happen' (Bubshait and Farooq Gulam, 1999). 

Smith (1999) notes that a leader is not one who manage, assign tasks, coordinate and 

document results but a leader who add value by not only directing but also 

communicating through doing work themselves. According to Christenson and 

Walker (2004) the leader must be charismatic enough to be seen as the teacher, 

mentor and coach and having the ability to structure and articulate problems that 

makes team members understand the problems and able to effectively resolve them. 

As to who is to provide the leadership in the team, Project Management Institute 

(2004) argues that it should not be limited to only the project leader but by individuals 

at all levels of the project and at different times during the project. But this could only 

be achieved if all the project team members understand the purpose, objective and 

impact of the project. Christenson and Walker (2004) postulate that this could be 

accomplish through an inspiring and shared vision communicated to the project team. 

They define project vision as the project's soul because "it anchors project 

participants through their core values to a project outcome that all can relate to'. It is 

crucial that the vision should have a sense of purpose that would not only challenge 

but also motivate the team members (Collis and Montgomery, 1997 and Parker, 2001) 
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Apart from effective leadership, the other dimension is effective team building and 

teamwork (Westerveld, 2003). The project team is an assembly of individuals within 

an organization collaborating on a common task (I lo gl and Gcrnu mden, 2001) and 

each individual came with their own baggage or different needs, background and 

expertise (Bubshait and Farooq, l999). 

Several studies were carried out to answer th question of whether the composition of 

the team would affect team's performance. Studies by Simkoko (1992) and Odusami 

et al (2003) suggest that a cohesive project team have a significant positive impact on 

the project performance. According to Muriithi and Crawford (2003), motivational 

theories (such as Maslow's hierarchy of needs, McClelland's theory of need for 

achievement and Herzberg's two-factor theory) could be used to motivate team 

members, but the main motivating values depends on the team composition. Thus 

team formation, though difficult to accomplish is an important aspect to ensure 

cohesiveness (Raiden, Dainty and Neale, 2004). Apart from technical competence and 

availability of the personnel, team selection must also take into consideration the 

make-up personalities of the team (Adams, 1994 and Reid, 2003), the ability to work 

together as a team and diversity of characteristics (Dewhirst, 2001). 

Odusami et al (2003) postulate that in comparing three types of team composition of 

in-house consultants, external consultants and consortium, the best overall project 

performance is scored by the team of in-house consultants. They offer two reasons for 

this. Firstly, information is free-flow as it is easily communicated due to the proximity 

of their work-stations, and secondly the team members know and are familiar with 

each other as they have worked together in other projects. 
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However, according to Raden, Dainty and Neale (2004) in-house consultant may not 

necessarily be the best option. Organizations are known to put together a project team 

from various sources that may not complement one another as the tendency is to meet 

the required abilities rather than bein able to work as a team. The team members may 

comprise newly recruited staff with littl knov ledac tr the rganization, or taken 

from existing project due to their abiliti s, or being released from other completed 

projects, or deployed from another organization. A such, this rapid formation of 

project team may not result in cohesive teamwork within the team members. 

It is common for companies to subject team members to psychometric testing to 

determine their personality and behavior and their subsequent roles within the project 

team to ensure cohesive teamwork. These tests are based on five of the most 

commonly applied theories of team member behaviors (Turner and Muller, 2005) as 

shown in Table 2.16. Generally, all these theories examine the way people react with 

each other and the main differences are the terms and the type of team roles. 

Table 2.16: Five most common theories on behaviors of team members 

Theories Description 
Fundamental Examines the way people react with each other involving three 
Interpersonal Relations types of behavior i.e. Inclusion, Control and Affection. 
Orientation-Behavior 
Bel bin Identifies nine team roles i.e. Plant, Team worker, Monitor- 

evaluator, Implementer, Shaper, Completer-finisher, 
Coordinator, Specialist and Resource investigator. 

Margerison and Team roles adopted by individual depend on the extent to which 
Mccann they apply two fundamental behaviors i.e. Controlling behavior 

to Exploring behavior, and Advising roles to Organizing roles. 
16 Personality Factors 16 personality factors that influence a person's performance in a 
(16PF) team involving 3 main groups i.e. Extroversion versus 

Introversion, Emotional stability and Others. 
Myers-Briggs Type An indication of individual's thinking style and temperament in 
Indicator a team i.e. Introversion to extroversion, Thinking to feeling, 

Sensing to intuition and Judgment to perception. 

Source: Adapted from Turner and Muller (2005) 
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In assembling a project team, it include team members' experience, knowledge, 

commitment and persistence (Chatzoglou and Macaulay, l 997) qualification, 

availability, interest level, chemistry, and balance or S) nt'rg) (Thoma', 2000). 

Kloppenborg and Petrick (1999) develop t 'am character traits for each phase of the 

project life cycle. Using a generic four-stag' project life 'Y .lc m de\, Kloppenborg 

and Petrick (1999) describe the team character traits as shown in Table 2.17. They 

categorize the team character traits into five virtu namely intellectual, social, 

emotional, moral and political virtues. These virtues differ to deliver the different 

activities required for each of the project life-cycle stage. 

Table 2.17: Project life cycle stages and team character traits 

Project life Team character traits Typical activities 
cycle stage 
Planning Intellectual virtues - • Identify final deliverables, goals, 

Imagination, knowledge and constraints, priorities and risks 
foresight • Determine feasibility 

Process Social virtues - Cooperation, • Detail activities, cost and schedule 
organizing respect and trust • Team selection, training, commitment 

Emotional virtues - and development 
Expressiveness, commitment 
and emulation 

Implementing Moral virtues - Honesty, • Procure resources, complete project 
and controlling courage and Prudence activities, monitor progress, replan as 

needed 

Evaluating and Political virtues - Justice, • Evaluate process, result, personnel 
system inclusiveness and citizenship • Reassign workers and resources . . 
improving • Improve system and people through 

lessons learned 

Source: Kloppenborg and Petrick (1999) 

Thamhain and Nurick (1994) emphasize variables that could influence the 

performance of a project team as shown in Figure 2.24. The emphasis is on tasks and 

relationship, which amongst others involve the ability to resolve conflict, trust, 

communication, culture, motivation within a project environment. 
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Figure 2. 24: Variables influencing the performance of project teams 

Collaborative culture 
Common goals and objectives 
Stable goals and objectives 
Risk sharing 
Involved management 
Long-range strategy 
Stimulating work environment 

Hoegl and Gemuenden (2001) develop 'Teamwork Quality' framework to emphasize 

TASK 
Technical success 
Quality results 
On time 
On budget 
Innovation and creativity 
Adaptability to change 

Source: Thamhain HJ and Nurick A.J (1994) 

collaboration between team members, resulting in effective performance and personal 

success. The collaborative process through communication, coordination, balance of 

member contribution, mutual support, effort and cohesion as shown in Figure 2.25. 

Team performance 
Teamwork Quality • Effectiveness (Quality) + • Communication I~ • Efficiency (Schedule and Budget) 
• Coordination 
• member contribution 
• Mutual support Personal success 
• Effort 

~ • Work satisfaction 
• Cohesion + • Learning (Knowledge and skills) 

Figure 2.25: Teamwork Quality 

Source: Hoegl and Gernunden (1999) 
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There have been numerous examples of failed projects not due to technical 

shortcomings but the inability of personnel to integrate •ithin the team (Bolliger, 

1986). Nicolini (2002) describes the soft manac nucnt factors and relational 

dimensions in a project team as 'project ch mistr · shown in igure 2.26. It illustrates 

the conditions or factors required to create a climate of g od project chemistry, which 

would eventuaJly affect the project performance. The chemistry is likely to induce an 

environment of close social relations, friendly and open atmosphere, rrurumum 

conflict that result in a focused, high morale and committed team. 
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z composition ~ 
Q 
~ Team development Social outcomes u 
~ process Social distance 
z Mutual understanding <: Boundary management Level of conflict .....:i and empowerment of Motivation, morale and ~ team > dedication 
~ Quality of leadership ~ 
E-< Clarity and level Task related outcomes u u z ~ Involvement and well of agreement of < ....., team objectives Adoption of innovative 0 being of whole project ::g 
~ community and vision solutions ~ 
0... Quality of problem 0 

Quality and type ~ Cl) detecting and problem 
E-< of members' solving ~ 

Clz interaction Level of innovativeness and 
p.. 

z~ E-< 
<:GJ Commercial and Participative quality of solutions u 
E-<U business relations safety and mutual Quality a.nd frequency of ~ 
z~ cornmurucauon 0 influence ~ ~z Design and Level of teamwork p.. 
~<: construction process Defects and waste z.....:i and sequencing Level of bureaucracy and o<: 
~z related costs 
>o Corporate HR Number of claims, litigation z- practices and policies ~E-< and related legal costs Cl)<: Cl)~ Professional and ~z 
~<: industry rules of 
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;::i~ ~o 

Figure 2.26: Provisional model of 'project chemistry' and its effects on project 

performance 

Source: Nicolini (2002) 
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Back and Seaker (2004) emphasize on another aspect of the team dynamics that is the 

skills and abilities to learn, assess, and change and adapt w h 're required. tevens and 

Campion (1994) summarize the necessary knowlcda ', skill and ability (KSA) 

required of the team leader lo ensure cff ctivc tcamwc rk imongst the project team 

members as shown in Table 2.18. There arc fourteen sp cific KSA that are classified 

under five different sub-categories. The sub-categories of conflict resolution, 

collaborative problem solving and communication are interpersonal KSAs and goal 

setting and planning are self-managed KSA. 

Table 2.18: Knowledge, skill and ability requirements for teamwork 

I. INTERPERSONAL KSA SPECIFIC KSA 

A. Conflict Resolution KSA 1. Recognize and encourage desirable team conflict. 
2. Recognize source of conflict confronting the team and 

implement appropriate conflict resolution strategy. 
3. Employ win-win negotiation strategy 

B. Collaborative Problem 4. Identify situation requiring participative group problem 
solving solving 

5. Recognize obstacles to collaborative group problem 
solving 

C. Communication KSAs 6. Utilize decentralized network to enhance 
communication 

7. Communicate openly and supportive 
8. Listen nonevaluatively and use active listening 

techniques 
9. Recognize and interpret nonverbal messages 
10. Recognize importance of ritual greetings and small talk 

II. SELF~MANAGED KSA 

D. Goal setting 11 . Establish specific, challenging and accepted team goals 
12. Monitor, evaluate and provide feedback on individual 

and team performance. 

E. Planning & Task 13. Coordinate and synchronize activities, information and 
Coordination task interdependencies between team members 

14. Establish task and role expectations of team members to 
ensure proper balance of workload in the team. 

Adapted from Stevens and Campion (1994) 
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In addition, Crawford (2003) emphasizes the importance of competency of not only 

the leaders but also each of the team members. According to him. competency is the 

subset of knowledge, skills, core personality and output as shown in Figure 2.27. 

Knowledge 

TI1e knowledge and 
Input I-+ understanding, skills f--+ r-- 

Skills and abilities that a competencies 
(represented by 

I- 
person brings to a job 

quali ficati ons 
and experience) 

Core 
The core personality 

Personal characteristics f--+ ,__ t-,_ Competence 
personality i--- underlying a person's competencies 

characteristics capability to do a job 

The ability to perform 
Demonstrable the activities within an 

Output occu8ational area to the ~~ 
performance !---+ !eve s of performance t----< competencies 

expected in 
employment 

Figure 2.27: Integrated model identifying key components of competences 

Source: Crawford (2003) 

Diallo and Thuillier (2004) summarize the factors that affect team performance are 

descriptive factors dealing with organizational issues and structure, support factors 

focusing on competencies and communication, and abstract factors concerning with 

commitment, cooperation and empowerment. A study by Thamhain (2004) suggests 

that the most significant drivers are external drivers that include interesting work, 

clear objectives, direction and leadership, cross-functional cooperation, effective 

communication, and autonomy; and internal drivers that include accomplishment, 

recognition, respect, and career development. The least significant are salary, 

bonuses, and project characteristics. 
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(b) Project manager 

The literature and deliberation on 'Project manager' comprise the following: 

• Perception on the role of the project mana rcr 

• Qualification and experience of the project manager 

• Knowledge and skills of the proj ct manager 

• Traits and personality of the project manag r 

• Autonomy and empowerment of the project manager 

A vots (1969) and Ceran (1995) postulate that one of the reasons for project failure i 

the wrong choice of project manager. The project manager is the single most critical 

factor for project success (Powl and Skitmore, 2005) and he is the person who is fully 

accountable for the success or failure of the project (Easton and Day, 1981, Edum 

Fotwe and McCaffer, 2000, Globerson and Zwikael, 2002). As such, Stuckenbruck 

( 1981) and Salapatas ( 1981) suggest that the selection of the project manager should 

be done as early as the inception stage of the project. 

A study by Gobeli and Larson (1987) suggest that where the project manager has a 

strong formal role, it has a positive impact on the performance of the project. The role 

of a project manager encompasses the whole facet of the project. He is fully 

responsible for every aspect of the project from the executive control, technical tasks, 

and commercial aspect to managing the staff (Walton, 1984) with project integration 

as the key function (Ogunlana et al, 2002). Walton (1984) summarizes the importance 

of project manager by describing the project manager as one who is required to be a 

'total' man. According to Tan (1996), he has to be an all-rounder that includes as 'a 

monitor, progress chaser, controller, reporter and expeditor' as shown in Figure 2.28. 
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Figure 2.28: Role of a project manager 

Source: Tan ( 1996) 

Others list the project manager's tasks that include project evaluation, setting up the 

team and systems, planning, monitoring and control, negotiating contract conditions, 

training and communication (Walton, 1984) leading project team, building client 

partnerships, and targeting to the business (Wysocki et al, 1995). However, Ceran 

(1995) notes that although project management literature is flooded with books, 

article and manuals on the role of project managers but problems and failures by 

project manager in managing projects continues to happen. He further observes that 

what are lacking are standards of performance for project manager to be what he 

terms as 'The Complete Project Manager'. He develops a twelve categories standard 

of performance namely quality management, project acquisition, project work plan, 

project controls, financial goals, change orders, client relationship, managing sub 

consultants, partnering, project close-out and follow-up, staff management and 

development and professional and community activities. 
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To ensure that the project managers are aware of their important role in managing the 

project, Gareis and Huemann (2003) develop a one page role description of a project 

manager based on project management processes as shox n in Fable 2.19. 

Table 2.J 9: Role description of proj ct m magcr 

Responsibilities in the project close-down process - (with project team members) 
• Organization of project close-down process and emotional close-down of the project 
• Transfer of know-how into line organization including with line managers 
• Final project marketing 

Objectives 
• Representation of the project interests 
• Assurance of the realization of project objectives 
• Coordination of project team and of project contribut rs 
• Representation of the project to the relevant environments 

Organizational position 
• Member of the project team and reports to the project owner 

Responsibilities in the project assignment process - (with project owner) 
• Formulation of the project assignment and definition of the core team members 

Responsibilities in the project start process - (with project team members) 
• Organization of the project start process (with core team members only) 
• Know-how transfer from pre-project phase into the project 
• Agreement on project objectives and development of adequate project plans 
• Design of an adequate project organization 
• Development of a project culture, establishment of the project as a social system 
• Performance of risk management and discontinuity management 
• Design of project context relations 
• Implementation of project marketing 

Responsibilities in the project coordination process 
• Disposition of resources for the performance of work packages 
• Controlling the results and ensuring the quality of work packages 
• Approval of work package results 
• Communication with team members and representatives of relevant environments 
• Project marketing 

Responsibilities in the project control process - (with project team members) 
• Organization of the project control process and determination of project status 
• Agreement on or planning of corrective actions 
• Further development of project organization and project culture 
• Redefinition of project objectives and redesign of project context relations 
• Project marketing 
• Preparation of progress reports 

Responsibilities in the management of project discontinuity process/crisis or change management 
• Organization of discontinuity management process with project owner 
• Contributions to contents of the crisis or change management with project team members 

Source: Adapted from Gareis and Huemann (2003) 
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Having such responsibilities require a project manager to undergo formal education 

and training (Walton, 1984), experienced (Stuckcnbruck ct al, 1981, and Yasin et al, 

2000) and having the knowledge in other fields of arts ands nence (Gaddi , 1959 and 

Laszlo, 1994). According to Ceran ( 1995), a project manager nc d not necessarily be 

from a specific discipline as long as he is not only profici cnt in hi' own di cipline but 

also has an appreciation of all the involved disciplines and equally interested in the 

technical solution of the project including schedule and budget control. 

Edum-Fotwe and McCaffer (2000) outline the knowledge input that a project manager 

is required to acquire based on the PMI nine knowledge areas that include knowledge 

on integration, time, cost, procurement, quality, communication, risk, scope and 

human resources as shown in Figure 2.29. 

Integration 
Plan developmen 
Plan execution 
Overall change control 

Organizational planning 
Staff acquisition 
Team development 

Time 
Activity definition 
Activity sequencing 
Activity duration estima 
Schedule development 
Schedule control 

Quality 
Quality planning 
Quality assurance 
Quality control 

Initiation 
Scope planning 
Scope definition 
Scope verification 
Scope change control 

Cost 
Resource planning 
Cost estimating 
Cost budgeting 
Cost control 

Communication 
Communications planning 
Information distribution 
Performance reporting 
Administrative closure 

Risk 
Risk identification 
Risk quantification 
Risk response development 
Risk response control 

Procurement planning 
Solicitation planning 
Solicitation 
Source selection 
Contract administration 
Contract close-out 

Figure 2.29: Generic knowledge areas of project management 

Source: Edum-Forte and McCaffer (2000) 
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It is imperative that a project manager also acquires knowledge in other fields. These 

include the field of finance, marketing, organizational theory and public relations 

(Laszlo, 1994), an appreciation of the environmental ccononu '. cultural and social 

concerns (Ceran, 1995), the field of s .icncc and the advanc ct-technology 

environment, general management, law and personnel administration ( addis, 1959). 

Stuckenbruck et al ( 1981) conduct a case study on con truction projects that reveals 

the experience of project managers as one of the predictor of project success. Further 

studies support this conclusion where international experience contribute to the 

makings of a project manager who is more focused, people-oriented and technically 

competent (Yasin et al, 2000, and Yasin et al, 2002). 

Early studies correlate certain characteristic of the project manager that would result 

in efficiency and positive performance from team members namely expertise, 

openness and emphasizing on work challenge (Thamhain and Gemmill, 1974). 

Further studies conceptualize that there are several other aspects associated with it 

namely acquired skills, trait and personality, and empowerment. 

These skills include negotiation skills (Dorr, 2001, and Long, 2001), conceptual and 

technical skills (Ogunlana et al, 2002), political skills (De Wit, 1988), communication 

skills (Githens, 2001), and relationship-building skills (Rader and Vaughan, 2001). In 

addition, he is also expected to have abilities that include making judgment on risks, 

keeping things moving, dealing with subordinates' behaviors, organizational 

profitability (Gaddis, 1959), organizational and conceptual skills (El-Sabaa, 2001), 

creativity, and integrative thinking (Hauschildt et al, 2000), leading, communicating, 

negotiating and problem solving skills (Edurn-Fotwe and McCaffer, 2000). 
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However, the most important skill that a project manager needs ro pos e s is 'people' 

skills. Some term it as human skills (El-Sabaa, 200 I), 1.: "pt ional human relations 

skills (Stuckenbruck, 1981), social attitude and human v.ilu 'S (Todryk, 1990), 

excellent interpersonal skills (Ccran 1995) and s )ft or peopl -related skills 

(Stuckenbruck, 1981, Sotiriou and Wittmer, 2001. and P t rsen and Murphree, 2004). 

Sotiriou and Wittmer (2001) note that a project manager not only need to possess the 

required skill to manage tasks (including technical aspect, tools and technique ) but 

also the necessary skill to manage people (to motivate staff to accomplish objective ). 

Walton (1984) states that the project manager need to realize that apart from his 

education, training, experience, knowledge and skills, it is his personalities that at the 

end 'determine his stature in the profession'. The project manager needs to inculcate 

consciously self-disciplines at all levels in discharging his responsibilities. These 

levels are physical (health and care), emotional (cheerfulness, compassion and 

serenity), mental (impartiality, concentration and precision), creative and intuition 

(creativity), and at the total level (a balanced life). Apart from this Ritz (1994) 

includes ethics, integrity and common sense as a personality traits that are equally 

important. 

The project manager's inherent trait and personality include his leadership quality and 

positive attitude (Iyer and Jha, 2005), good judgment (Gaddis, 1959) and impeccable 

personality (Walton, 1984) or dominant personality (Ritz, 1994). Dainty et al (2005) 

summarize the competencies required of a project manager as 'input-based criteria' 

i.e. personal characteristics, behaviors, traits and skills and 'output based criteria' i.e. 

the project manager's performance and action oriented competencies. 
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According to Wysocki et al (1995), there are two levels of qualities or characteristics 

required of a project manager namely the required skills that are visible and can be 

acquired through training, and the competencies that an: the hidd n trait and more 

difficult to develop. 

The selection of a project manager must take into onsideration the personality (Dvir 

et al, 2006) and management style (Muller and Turner, 2007). There must be a fit 

between his personality and management style and the type of project he will be 

responsible. Morton et al (1981) note the dilemma that a project manager may face in 

attempting to achieve the conflicting objectives of his organization, client, and his 

own personal development goals. He needs to possess the ability to be fair and make a 

judgment to balance these objectives to ensure project success. Gaddis ( 1959) refers 

this as reasonable 'projectitis' i.e. balancing between management and technologist, 

and balancing between importance of the project and the whole organization. 

In addition, to enable him to discharge his duties effectively, the project manger needs 

to be sufficiently empowered to make decisions (Iyer and Jha, 2005), have sufficient 

authority (Turner, 2004) and autonomy (Rao, 2001) and getting involved to exert his 

presence in the project by participating in top management control meetings (Iyer and 

Jha, 2005). This is to enable the project manager to balance conflicting objectives 

(Morton et al, 1981), to influence and motivate team members (Sotiriou D and 

Wittmer D, 2001) and to judiciously use power and political behavior to influence and 

manage (Pinto, 2000). To achieve these, Barber (2004) recommends that project 

manager use benchmarking on the skills and competencies of previous project 

managers as a tool to improve his managerial skills 
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Being empowered and given sufficient authority level will enable the project manager 

deal with all the risks and uncertainties of mann iin 1 the project (Turner. 2004) 

However, there must be a balance between the le cl of auth )rity and the structured 

organization as too much structure will result in infle: ibilit and t little tructure 

will result in laissez-faire management and anarch . cc rding to Cleland and King 

(1983) the project manager is responsible across functional (functional and line 

managers) and organizational (project team) lines to bring together and integrate all 

the required activities to achieve the project objectives. 

Gaddis (1959) concludes that the responsibilities of a project manager often far 

outweigh his authority. According to Einsiedel (1987), in the case where a project 

manager is being assigned to a project he has no control within a restrictive 

organizational structure, it is his personality and skill that would assist him in 

performing his roles effectively in such environment. To overcome authority gap, a 

project manager need to possess persuasive ability, negotiation and management 

competence (Sotirou and Wittmer, 2001), and tremendous amount of skill, 

persistence, professionalism and positive attitude (Gaddis, 1959) in balancing 

between responsibility and authority. 

(c) Communication 

The literature and deliberation on 'Communication' comprise the following: 

• Establishing or set-up a line of communication or information channel 

• Ensure relevant parties are aware of the status or problem of the project 

• Ensure timely and valuable information and decision are communicated 
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For years, researchers have agreed the importance of effective communication in 

achieving project success (Muller, 2003, and Diallo and Thuillier, 2004). Evidence 

has shown that projects fail due to communication hr akdown (Clark', 1999. Sievert, 

1986, and Ives, 2005) or poorly organized communication .hanncls (Barnes and 

Wearne, 1993). This apparent lack of ffcctive comruuni .atir n may be due to the 

difficulty in assessing and measuring comruunicati n ff ctivene (Thomas et al, 

1999). 

Communication is generally been defined as the exchange of information and for the 

exchange to be effective it should be clear, unambiguous and complete (Project 

Management Institute, 2004). Pietroforte (1997) states that project information must 

be communicated i.e. the information are sent, received and understood by all the 

relevant stakeholders to ensure necessary actions could and would be taken. 

N aim A.R, the managing director of Kuala Lumpur City Centre Berhad, the project 

management consultant for the prestigious Petronas Twin Tower in Malaysia was 

quoted as saying 'One of the key elements of our success was an efficient, structured 

communications system with a well-defined methodology for reporting up and down. 

This enabled each team member to maintain a clear understanding of the project 

objectives, deliverables and milestones' (Chor, 1998). 

Barnes and Wearne (1993) state that communication between the downstream and 

upstream parties must be clear especially when the decision of the upstream affect the 

downstream parties. Clarke (1999) reiterates that communication is not only within 

the organization influencing those involved but also across the whole stakeholder 

parameter who may be affected by the project. 
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Schultz et al (1987) describe the 10-factors of the critical success factors in a model 

that amplify the interrelationship of communication factor to other factors as shown in 

Figure 2.30. The model shows how communication is the main factor that connects 

the factors of mission, top management support, schedule. .licnt c n ultation and 

acceptance, personnel, and technical tasks. 

TOP 
MANAGEMENT 

SUPPORT 

PERSONNEL 
SELECTION & 
TRAINING 

PROJECT 
SCHEDULE/ 

PLAN 

CLIENT 
ONSULTATION 

TECHNICAL 
TASKS 

CLIENT 
ACCEPTANCI 

PROJECT 
MISSION 

FEEDBACK 

TROUBLE SHOOTING 

Figure 2. 30: Critical success factor interrelationships 

Source: Schultz et al (1987) 

Project communication management is the how, what, when and what form of 

communication to ensure timely collection, storage and dissemination of project 

information and ideas which provides the critical links to all the stakeholders (Project 

Management Institute, 2004). The process involves communication planning, 

information distribution, performance reporting and administrative closure. 
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Studies have postulated that the benefits of effective communication include better 

comprehension of the project, minimize non-productive effort, duplication and 

mistakes, alleviate uncertainties, early detection of problems, solicit better solutions 

for identified problems, encourage teamwork and motiv ution, and participation of key 

stakeholders (Clarke, 1999). Thomas ct al ( 1999) in a study to mea ure the 

effectiveness of communications identify critical categ ri s as hown in Table 2.20. 

These categories include accuracy of information, formally defined procedures, 

barriers that interfere with the communication, understanding of the expectation of the 

information, and timeliness and completeness of the information received. 

Table 2.20: Critical categories of communications 

Category Description 

Accuracy The accuracy of information received as indicated by the frequency of 
conflicting instructions, poor communications and lack of 
coordination. 

Procedures The existence, use and effectiveness of formally defined procedures, 
outline scope, methods etc. 

Barriers The presence of barriers (interpersonal, accessibility, logistic) 
interfering with communications between supervisors or others. 

Understanding An understanding of information expectations with supervisors and 
other groups. 

Timeliness The timeliness of information received, including design and 
schedule of changes. 

Completeness The amount of relevant information received. 

Source: Thomas et al (1999) 

Giffin (2002) notes that since late 1990's businesses have been utilizing the e-mail as 

an efficient and quick communication system. The technological characteristics of the 

various internet applications as shown in Table 2.21 have been implemented in 

project management in various degrees as a communication tools by the project 

stakeholders. 
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Table 2.21: Utility of internet applications in proj ct management 

Internet 
a lications 

T -chnicnl attributes Descriptions 

E-mail 

Static 
websites 
Web-based 
group ware 

Electronic messaging service capable of Useful for sen ling individual 
sendin text rnessa cs and attached files. messages. 
Documents viewed in a W b browser that seful f r dis· mination of 
include text, ima es, files and h crlinks. "-'-~~~-+-~~~~~~~~~~-----1 

Web sites that implement groupware 
features i.e. personal task lists, calendars, 
e-mail, and rivate and shared folders. 

communication within 
moderate to Jar e 

Discussion 
groups 

Specialized messaging system that allows 
many users to review and respond to 
comments or uestions from others. 

Best suited for allowing large, 
unassociated group to follow 
to ics of interest. 

Video/audio 
conferencin 

Best suited for interactive 
communication. 

Text Two-way interactive text conferencing 
conferencing with a potentially unlimited number of 

Transmission of interactive voice or video 

users. 

Useful for interactive 
communication between 
Jar er/more divers 

Source: Adapted from Giffin (2002) 

Abdomerovic, Blakemore and Stewart (2000) acknowledge the importance of 

communication to ensure that relevant stakeholders are informed of the project 

activities and status. However due to the massive amount of information it is 

imperative to identify which stakeholder needs what information to ensure that the 

reporting system is effective but relatively inexpensive to produce. In this respect, the 

Project Management Institute (2004) concludes that in generating an effective 

communication system three aspects need to be addressed namely assessment of 

needs, means of communication, and avoiding wastage by taking the following steps. 

Firstly, conduct a methodical and logical assessment of what information is required 

from all the different stakeholders and determine the source of the information. 

Secondly, elect the methods and technologies to convey the required information to 

these stakeholders. And thirdly attention to needs of the stakeholders to avoid wastage 

of resources, unwarranted information and unsuitable means of communication. 
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(d) Stakeholder management 

The literature and deliberation on 'Stakeholder management' comprise the following: 

• Client consultation, acceptance, participation and relationship 

• Capture and address stakeholders' requirement for Project definition 

• Manage bureaucracy 

• Client's commitment and capabilities 

Campbell and Baker (2007) and McElroy and Mills (2003) highlight the importance 

of stakeholders when they assert that managing project is synonymous to managing 

the stakeholders. In fact, the key role of the project manager and his project team is to 

seek, influence, identify and manage stakeholders' input and their expectations of the 

project (Jergeas et al, 2000, Wang and Huang, 2005, and Olander and Landin, 2005). 

Cleland and Ireland (2002) state that managing the stakeholders is necessary to 

understand the stakeholders' interest, behavior, reaction, interaction and influence on 

the project thus increasing the chance of project success. In understanding the 

stakeholders, the project team is able to restrain the stakeholders' adverse activities 

and take advantage of stakeholders' influence to support the project's objectives. 

Project stakeholder management (PSM) has been defined as the assessment of 

influence and management of external project stakeholders (Cleland, 1986), 

interaction between the various project stakeholders and the stakeholders with other 

external parties (Westerveld, 2003) and the continuing development of relationships 

with stakeholders to achieve project success (McElroy and Mills, 2003). Jiang et al 

(2002), Muller (2003) and Turner (2004) agree that there should be collaboration 

between all the stakeholders and they should view the project as a partnership. 
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However, this collaboration may be difficult as stakeholders have different conflicting 

objectives. Olander and Landin (2005) state that the requirements or demands vary 

amongst the different stakeholders of the project. In managing the various key 

stakeholders efficiently and effectively, the Project !\ lanngerncnt Tn titute (2004) 

identifies the following: (1) Give priority to client's n ds, (2) reate conducive 

environment to encourage stakeholders to contribute, (3 Document cope statements 

formally accepted by stakeholders, (4) Inform stakeholders authorized changes and 

revised cost estimates, (5) Identify needs of stakeholders and assign responsibilities, 

and (6) Establish lines of communication that ensure relevant and timely information. 

McElroy and Mills (2003) illustrate PSM process as shown in Figure 2.31. PSM 

process emphasizes on identifying the key stakeholders who have vested interest on 

the project, capturing their needs and requirements and monitoring through agreed 

communication channels and procedures to ensure their satisfaction. 

Identify project 
success criteria 

Identify Conduct stakeholder 
stakeholders and analysis 
interest levels (Policy and Strategy) 

Monitor external ' . 
and internal 

change - 
Identify l stakeholders and 

Monitor interest levels 

stakeholder 
satisfaction 

Identify resource 
requirements 

Figure 2.31: The stakeholder management process 

Source: Adapted from McElroy and Mills (2003) 
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Thompson (1991) states that the client's role i, crucial in the development and 

implementation of the project. Likewise, Pinto and 'k\ in ( t l)() .. t.) postulate that client 

consultation and client acceptance as among the critical success factors. Ultimately, 

the project is intended for the client's benefit, as such it L· .ritical that they be 

consulted, and their acceptance is obtained not nl on vital i sue , but also on every 

aspect of the project if so required by them. As such, fostering and su taining a 

positive personal relationship is key to stakeholder management (VanEpp , 2001, 

Jiang et al, 2002, Chen and Partington, 2004, and Wang and Huang, 2005). Ward et al 

(1991) observe that apart from the time-cost-quality considerations, clients normally 

reflect on the quality of relationships with the project team. It is the memories of 

'abiding impressions of harmony, goodwill and trust or, conversely, of arguments, 

distrust and conflict' that stick to the minds of key stakeholders. The findings from a 

study by Couillard (1995) conclude the significance of such human relationships 

between stakeholders in project performance. 

Developing a personal influence and building-up personal relationship with key 

stakeholders involve social interaction (Youker, 1994 ), buy-in of stakeholders (Briner 

and Hastings, 1994, Jergeas et al, 2000, and Eldin, 2005), shared ownership of the 

project (Project Management Institute, 2004) and networking and socializing between 

the project team and client (Ling et al, 2006). Other views include understanding 

stakeholders' viewpoints (Olander and Landin, 2005), creating mutual trust (Diallo 

and Thuillier, 2004), gaining respect (Henri-Charles, 1995), openness (Lim and Ling, 

2002) and collaboration to reduce conflicts (Vaaland, 2004). Nathan (2008) 

summarizes the importance of building relationship when he states, "touch the heart 

and built relationship". 
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Kamara et al (2000) report that its been known the main source of information 

regarding the project is the client and thus capturin 1 and understanding this 

information by the project team will d tcrminc the outc m of th project. An 

effective project team is one that understands the client's rcquir m nt (Ling et al, 

2006). Komcta ct al (1994) point out that on of the important client attributes is in 

defining the project definition. Incomprehensive project definition or poor project 

scope has been identified by several authors as resulting in a dissatisfied client and the 

project team may experience difficulty in working with the stakeholders in future 

(Jergeas et al, 2000). It is thus of utmost importance that the requirements of the 

relevant key stakeholders are being captured and addressed in a project definition. 

Abdul-Kadir and Price (1995) define project definition as 'the resolution of options 

during the conceptual phase which culminates in a statement of the client's 

requirements.' It is simply the need statement or requirements of the stakeholders 

mainly the client. Project definition has been similarly termed as project brief or 

project requirements. 

Although project definition inevitably is regarding the needs of the project, it seems 

that other external aspects of the project are also to be considered. Kamara et al 

(2000) state that the project requirements do not only include the client requirements 

namely his needs and expectations with respect to functions, attributes or other special 

features of the facility that would satisfy his business needs but also include site, 

environmental and regulatory requirements as shown in Figure 2.32. 
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Figure 2.32: Interrelationships between project requirements in constructions 

Source: Adapted from Kamara et al (2000) 

It is critical that at the early stage of the project a clear initial project definition is 

captured and established (Chritamara et al, 2001) and agreed by the key stakeholders 

(Arditi and Gunaydin, 1997 and Leffingwell, 2001). Skulmoski and Hartman (1999) 

suggest that the stakeholders participate and be involved early in the planning stage 

and subsequently integrated in the project team. Another important aspect is the 

freezing of the project scope and all stakeholders are committed by refraining from 

making changes beyond the scope freeze point (Eldin, 2005). 

Oberlender (1993) as quoted by Yates and Eskander (2002) postulate that in a 

construction project, the ability to influence project requirement is high and the cost to 

implement any changes is low during the project definition stage. Equally, the ability 

to influence changes to the project requirements is low and the cost to implement any 

changes is high during the construction stage as shown in Figure 2.33. 
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Figure 2.33: Importance of clear project definition during the early phases of project 

Source: Oberlender (1993) quoted by Yates and Eskander (2002) 

Hamilton and Gibson (1996) similarly highlight the importance of project definition 

in a study regarding influence and expenditures at various stages of a business with 

similar result as in Figure 2.34. 
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business pre-project project facility 
planning planning 

Figure 2.34: Influence and Expenditure curve for project life cycle 

Source: Hamilton and Gibson (1996) 
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However, Neal (1995) claims that it may be impossible to be able to address all the 

client's requirement and suggest an analysis process in defining the project scope that 

categorizes the requirements into those that arc 'Essential' i.c. mu 't have, 'Required' 

i.e. important but not essential and "Luxury' i.c, good to have. In addition, Yates and 

Eskander (2002) provide numerous mitigating strategic to alleviate problems in 

capturing the project definitions and these include: 

• Stakeholder involvement from the beginning to define scope and work 

• Group discussion with all end users 

• Establish limits and cut-off dates to restrict changes and document all changes 

• Clients to be informed on any cost of changes in time and money 

• Clients to be informed of status of schedule with additional helpful information 

• Provide a specific time frame for any decision required of the client 

• Provide options for decision to be made and assist in seeking resolutions 

Another important factor in stakeholder management is obtaining decisions and 

approvals from the relevant stakeholders on authority not delegated to the project 

team and approvals on submissions. Any delays in acquiring such will affect the 

project. And in the construction industry, Garret (2000) claims that delays in decision 

making by key stakeholders can cost millions of dollars. Dlakwa (1990) in his study 

postulates that getting the necessary approval from the client especially on payments 

is hindered by too much bureaucracy. According to Balck (1994) modern 

organizational structures, process and procedures, although are systematic and 

invaluable, could sometimes cause bureaucracy and hinders project dynamics and 

cause disruption of the progress and eventual delay in the completion of the project. 
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2. 7 .4 Process 

The next success factor group as highlighted in the proceeding literature review is 

with regard to process. The factors that comprise process arc: 

a. Planning 

b. Scheduling 

c. Monitoring and control 

d. Quality management 

e. Risk management 

The success factors grouped under process that affect the project success identified by 

various authors are tabulated as Appendix 5. 

(a) Planning 

The literature and deliberation on 'Planning' comprise the following: 

• Planning on how, when and who to execute the project 

• Project Plan 

• Project charter 

• Review of plan upon any deviation 

• Anticipation of problem or troubleshooting 

A plan serves as a gameplan (Easton and Day, 1981, and Kliem and Ludin, 1992) or 

blueprint (Launi, 1999) or roadmap (Hamilton, 2003) and direction of the project 

(Hayes, 2000) on how to initiate, sustain and terminate a project (Cleland, 1999). 

Planning is thinking ahead prior to project execution to answer the questions of 

'What, Why, When, How, Where and Who' (Frigenti and Comninos, 2002). 
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Cleland ( 1999) states that planning is the important part of 'deciding' prior to the 

implementation and it is the thinking through and making explicit the objectives, 

goals and strategies necessary to complete the project. It is the most time consuming 

phase but the end-result is worth the time spent ( pinncr, 1997). Hartman and Ashrafi 

(2004) claim that it is widely accepted that one of the major causes of project failure 

is due to poor project planning. 

According to Dvir et al (2003), while planning may not guarantee project succes but 

the absence or lack of planning is a definite guarantee of failure. However, Barne and 

Wearne (1993) forewarn the negative impact of inadequate or even excessive 

planning. Too little planning and the project team will be ill-equipped to face the 

assault of uncertainties but too much planning and the project team will be confused 

and subsequently the plan will be ignored. 

Clark (2001) emphasizes the importance of planning and quotes Napoleon Bonaparte 

who said 'Plans are nothing, but planning is everything'. According to Frigenti and 

Comninos (2002), planning forces or compels the project team to think ahead on how 

to achieve the project objectives, to create measurement standard for progress and to 

communicate the project concept and objectives to those involved in the project. 

Hence, project planning will indicate the resources required namely materials, 

equipment, facilities, people and other resources (Michael and Stuckenbruck, 1981) 

and will be able to eliminate uncertainty, improve efficiency, obtain better 

understanding of project objectives and provide a basis for monitoring and controlling 

(Kerzner, 2003). 
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There are various levels of plans. Cleland ( 1999) mentions three levels of interrelated 

plans namely strategic plan involving the development of strategy, functional plan as 

guidance for the commitment of resources, and project plan to support the project 

objectives. Frigenti and Comninos (2002) term the three plans as strategic plan, 

management plan and operational plan. Ilowcv er, Hamilton (-00 ) state that all 

these plans are the project execution plan. Hayes (-000) concur that planning is 

multilevel but the flow is from general to detail as more information are generated and 

identified. Michael and Stuckenbruck (1981) demonstrate the hierarchy of plan as 

shown in Figure 2.35 and describe the plans as having three levels namely policy (top 

management), strategic (for reaching company goals) and operational (detailed plan 

for getting the job done). 
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Figure 2.35: A hierarchy of plan 

Source: Adapted from Michael and Stuckenbruck (1981) 
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Planning upon the inception and prior to the execution of a project has the most 

influence on the outcome of the project. Abdul-Kadir and Price (1995) reiterate the 

importance as according to them, the success of each phase of a project life cycle 

depends on what has been planned during the conceptual phase. s demonstrated in 

Figure 2.36, the early stage of the project gives the greatest opportunity to influence 

productivity and cost. 
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TIME 

Figure 2.36: Ability to influence final cost over project life 

Source: Abdul-Kadir and Price (1995) 

Laufer et al ( 1994) state that the purpose of planning is for execution, coordination, 

control, forecasting and optimization. The Project Management Institute (2004) 

describes briefly the basic functions of project plan. These are to (1) guide the 

execution of the project, (2) document assumptions, constraints and alternatives, (3) 

provide a tool to communicate with stakeholders, ( 4) establish project milestones and 

deliverables, and (5) set scope, cost and schedule baselines for progress measurement 

and control. 
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Since the project plan provide the framework for the execution of the project, Hayes 

(2000) contend that the plan must be comprehensive and intelligently prepared by 

experienced personnel and communicated to all the project team members including 

relevant stakeholders who then should be committed lo the plan. a project is 

unique and a special task, it may be difficult to forecast or plan n what activities are 

required to be undertaken. Thus planning at the early stag of a project i difficult due 

to project uncertainties (Kolltveit and Gronhaug, 2004), ambiguity (Yeo, 1995), 

increasing complexity of projects (Gidado, 1996) and the fact that construction project 

process is organic and vary amongst projects (Abdul-Kadir and Price, 1995). 

There seems to be confusion between the term 'Planning' and 'Scheduling' as several 

authors describes planning on the basis of scheduling. Yates and Eskander (2002) 

postulate that many authors agree the terms are not synonymous and only related 

because the master schedule is part of planning. Planning comprise other major 

components namely setting goals, action plans, milestone schedule, planned budget, 

forecast or projection, project structure, policy for decision-making, procedure and 

performance standard (Kezner, 2003' and Laufer et al, 1994). 

According to Yates and Eskander (2002), in the construction industry, there is no 

standardized project planning development system, method or procedure practiced by 

the public and private sector. However, there have been various templates on what 

should be the content of a project plan. In developing their own project planning 

framework that they term as 'SMART' (strategically managed, aligned, regenerative 

and transitional), Harman and Ashrafi (2004) contend that the key element of project 

planning is 'to plan based on how people manage rather than obliging project teams to 

try to manage the way people plan'. 
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Typical topics covered in a project plan vary from general to detail. Spinner (1997) 

suggests the project plan as a simple planning diagram comprising the objectives and 

milestones, work breakdown structure, project activities and project planning 

diagram. Michael and Stuckenbruck ( 198 l) propose a comprch nsive content that 

include project summary, specifications, work statement. master sch dulc, procedures 

guide, budgets and cost control system, activit network plan, materials and 

equipment forecast, cross-impact matrix, project organization chart, management 

plan, project personnel plan and reporting and review procedure. 

Frigenti and Comninos (2002) state that the project plan must be robust, well thought 

through and capable of being managed for the project to be viable. They construct a 

viability aspects of a project plan namely questions comprising the elements of time, 

resources, cost and financial to be addressed in preparing a project plan as shown in 

Table 2.22. 

Table 2.22: Viability aspects - Questions to be addressed of a project plan 

Time • What is the shortest time in which the project can be completed? 
• In what sequence will the activities (work) be executed? 
• What work can be done simultaneously? 
• How long will each work package take? 
• Which activities are critical (that is, if delayed will affect the end date)? 

Resource • What resources will be needed? 
• What are the optimum levels of the required resources? 
• When will the resources be required? 
• What alternative resources can be used? 

Cost • How much will the project cost? 
• Are the costs within any given cost constraints? 
• Is the plan effective in its use of money? 

Financial • Can we afford to do the project now? 
• What demands will the project make on the resource of money? 
• What funding is required and by when? 
• How will money flow into and out of the project over its duration? 

Source: Frigenti and Cornninos (2002) 
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Based on the nine knowledge areas as advocated by the PMI, Globerson and Zwikael 

(2002) tabulate the various planning processes and major output from the processes 

(Table 2.23) that includes project plan, work breakdown, schedule, budget, quality 

management plan, and team organization. 

Table 2.23: Major products of each planning procc 

Knowledge area Planning processes Major product 

Integration Project plan development Project plan 
Scope Scope planning Project deliverables 

Scope definition Work breakdown structure 
Time Activity definition Project activities 

Activity sequencing PERT or Gantt chart 
Activity duration estimating Activity duration estimates 
Schedule development Activity start and end dates 

Cost Resource planning Activity required resources 
Cost estimating Resource cost 
Cost budgeting Time-phased budget 

Quality Quality planning Quality management plan 
Human resources Organizational planning Role and responsibility assignments 

Staff acquisition Project staff assignments 
Communications Communications planning Communications management plan 
Risk Risk management planning Risk management plan 

Risk identification Risk list 
Qualitative risk analysis Project overall risk ranking 
Quantitative risk analysis Prioritized list of quantified risks 
Risk response planning Risk response plan 

Procurement Procurement planning Procurement management plan 
Solicitation planning Procurement documents 

Source: Globerson and Zwikael (2002) 

Michael and Stuckenbruck (1991) summarize a comprehensive output that could be 

derived from a project plan as shown in Figure 2.37. The outputs of a project plan 

comprise amongst others, the client requirements, project team organization, 

schedules, budget, responsibility matrix, work breakdown structure, procedure 

manuals, standard practices and feasibility study, if any. 
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Figure 2.37: Comprehensive project plan output 

Source: Michael and Stuckenbruck (1991) 

However, a comprehensive project plan would not necessarily be an effective project 

plan. Faniran et al (1994) study the characteristics of planning efforts by construction 

firms. They postulate that the factors that have a major impact on the effectiveness of 

the project plan are sufficient time to develop the plan before commencement of the 

works, thorough planning to identify and determine the most efficient method of 

construction including alternatives, and review of the project plan during progress of 

work as required based on current situation. 

The Project Management Institute (2004) advocates the development of project 

charter to be included in the planning at the inception of a project. The project charter 

is the commitment and support of top management to the project as it is a form of 

delegation of authority to the project team (Easton and Day, 1981 ). The importance of 

the project charter is highlighted by Nokes and Kelly (2007) as they describe it as a 
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high level document, that is the first deliverables, summarizing the project and 

objectives, setting the tone of the project and is the 'plan for the plan'. They provide a 

template for a project charter that includes the project aim. project description, 

deliverables, estimated cost and value, rationale for the project. key takeholders, 

overall approach, schedule and milestone, quality plan and quality assurance. 

As a plan is not static, many things do not go according to plan. Dvira and Lechler 

(2004) state that although good planning is necessary but it is not sufficient. To them 

'Plans are nothing, changing plans are everything'. Plan is not a one-time task, top-to 

bottom process (Frigenti and Comninos, 2002) as it requires changes and 

contingencies must be developed (Kerzner 2000). Goals and situation changes and 

hence the project team must be able to respond to these changes (Kliem and Ludin, 

1992). Pinto and Slevin (1994) observe that as plan will inevitably deviate due to 

uncertainties and assumptions made during the initial planning stage, contingency 

plan, systems or procedure must also be in place. They term this as 'troubleshooting' 

to ensure that the project team will be able to deal with any unexpected crises and 

divergence from the plan. Barnes and Wearne (1993) term it as 'fire-fighting' and this 

include foreseeing potential changes or deviations, anticipation of problems and 

having the options to the plan. 

Dvir (2005) highlights another aspect of planning constantly neglected that is the 

termination plan for the transfer of the project to the project final user. The plan is to 

ensure effective and efficient delivery and acceptance of the project to the client, 

preparation of final report, reassignment of personnel, materials, equipment and other 

resources, assignment of maintenance responsibility and other aspects that are 

relevant. 
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(b) Schedule 

The literature and deliberation on 'Schedule' comprise th following: 

• Assessing the duration 

• Work Breakdown Structure 

• Network planning 

'Time' is one of the criteria in the assessment of project success. In fact, for the 

construction industry, completion of project on time is considered an indicator of 

efficiency (Chan and Kumaraswamy, 1997). However, Nowicki (1996) claims that 

few engineering projects completed on time. According to Chan and Kumaraswamy 

(1997), delays in construction project, mostly happen during the construction phase as 

this is the period where most unforeseen factors are involved and uncertainties 

occurred. The delay is critical as it involved at least two contracting parties and any 

delay involves damages in terms of either financial or time. 

As such, a more-efficient approach is to ensure that a realistic project schedule is 

prepared as early as possible. Pinto and Slevin (1994) state that the schedule must be a 

well-laid-out and detailed specification of the individual sequential steps that also 

scheduled the vital resources of man, money and material. Kumaraswamy and Chan 

(1995) construct a model that demonstrates the factors affecting the construction 

project durations as shown in Figure 2.38 These factors include the type of 

construction, location of the project, client's priorities, budget, productivity factor, 

type of contract and post-contractual developments. 
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Figure 2.38: Some factors affecting construction project duration 

Source: Adapted from Kumaraswamy and Chan (1995) 

Scheduling software system and programming techniques have been created to assist 

in formulating a reasonably reliable estimate of the duration of construction project 

and these scheduling techniques range from simple bar chart to complex precedence 

diagram (Gareis, 1994). Goldratt (1977) emphasizes that numerous project- 

management software tools, data management systems, team-training programs, and 

'best practices' have been used in the effort to program the work activities effectively. 

However, based on a sample survey in Hong Kong's construction industry by Chan 

and Kumaraswamy (1995), they observe that despite the abundance of scheduling and 

programming software, formulating a reliable estimate of the duration is still a 

common weakness. It seems that each organization has some kind of in-house 

standard time norms and guidelines as the initial first-order assessment of project 
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duration. This may be based on intuition, skill or experience (Chan and 

Kumaraswamy, 1995), client's deadline, consultant's rule of thumb or a compromise 

between a reasonable duration and the pressure to build Iasrc r (Kumaraswarny and 

Chan, 1995), or historical database of experience on past proje ts (Verzuh, 1999). 

A schedule that is weak, flimsy and docs not c ntain the detailed process and 

activities is a liability (Camblin, 2001). Amongst the first step in preparing a chedule 

is to breakdown the project into its component parts referred to as the work 

breakdown structure (Verzuh, 1999). The work breakdown that separates manageable 

elements, parts or packages is the framework of the project scope (Padgham, 1994, 

and Hetland, 1994). It should be developed prior to the preparation of the schedule to 

ensure all tasks and activities that comprise the scope of the project are taken into 

account (Lewis, 2001). Nowicki (1996) advocates what he terms as 'Rapid 

application planning (RAP), an approach to develop work breakdown structure and 

schedule involving project team in a one-to-three day intensive brainstorming session. 

The common techniques of network planning used in the construction industry to 

prepare an optimum project schedule is the Critical Path Method or CPM (Baki, 1998) 

and Project Evaluation and Review Technique or PERT (Al-jibouri, 2002). CPM is a 

network analysis technique used to predict project duration by analyzing which 

sequence of activities has the least amount of float (Frigenti and Comninos, 2002) and 

this critical path comprising the critical activities must be given priority on resources 

and management attention (Lock, 1996). PERT is an event-oriented network analysis 

technique used to estimate project duration when there is a high degree of uncertainty 

with the individual activity duration estimates (Frigenti and Comninos, 2002). 
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Haga and Marold (2004) note that the schedule is not only for the purpose of 'Time' 

as the duration affects the project overall 'Cost' and d scribe as the time-cost trade 

off. According to Vanhoucke et al (2005), the duration in the critical path implies that 

the cost of each activity impact on its duration, which means that minimizing the cost, 

will increase the duration and vice versa. This invol es two main is: ue which when 

integrate create a conflicting problem. The first issue is th 'deadline' on cheduling 

the activities to minimize cost to meet the set deadline. The second i ue is the 

'budget' on minimizing project duration so as not to exceed the budget. The 

combination of these two issues involves 'a generation of a complete efficient time 

cost profile over the set of feasible project durations'. 

Traditionally a schedule is merely a timetable for the execution of all the various tasks 

necessary for a project. Today the schedule is recognized as an important document to 

be used as a tool to plan, monitor and control project work (Karim and Adeli, 1999). 

During project execution one of the most important activities is the regular monitoring 

of the critical path activities to ensure adhering to the schedule (Jha and Iyer, 2005) as 

these critical path has no scheduling flexibility or zero float (Lock, 1996). 

Nowadays, sophisticated scheduling models and system have been developed to not 

only program and schedule activities and tasks but also to provide various 

applications that would handle and integrate resources namely labor, materials, plants 

and financial costing simultaneously with time. These softwares are also being used to 

allocate the same limited resources for several projects concurrently (Al-jibouri, 

2002). Even though scheduling techniques have advanced tremendously, the age-old 

problem stills remain. According to Haga and Marold (2004 ), despite the 

sophistication, the problem of time-cost trade-off still exists and remains critical. 
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(c) Monitoring and control 

The literature and deliberation on 'Monitoring and control' comprise the following: 

• Monitoring and feedback 

• Control mechanism 

• Project management information system 

• Document control management 

In brief, 'monitoring' is the collection of information of actual status of the project 

and 'control' is to compare this with what was planned and scheduled (Malaysia, 

2008c). 

The methods of undertaking monitoring are through meetings that include site 

meeting, technical meeting, and coordination meeting; reports that include physical 

progress report, financial report, and planning report; and records that include site 

diary and site records (Harbans Singh, 2002). Monitoring need to be done 

methodically and thoroughly to keep track of all the relevant project activities 

(Cleland, 1999) and continuously checking relevant project performance (Spinner, 

1997) as the collecting, recording and reporting of these information is considered 

important by the project stakeholders (Frigenti and Comninos, 2002). 

The control mechanisms are fundamentally to manage the project and organizational 

assets and this is done through physical assets control, human resources control, 

financial resources control, and information resources control (Harbans Singh, 2002). 

Control need to be done to evaluate and compare the actual results with the planned 
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results to ensure the progress achieve the project objectives of cost, schedule and 

technical performance (Padgham, 1994, and Cleland, 1999). Using the gathered 

information, the actual performance is weighed against what has been planned and 

scheduled (Frigenti and Comninos, 2002), and taking corrective action to resolve any 

discrepancies (Lewis, 1995). It is to establish where ou arc <I-' c mpared to where 

you are suppose to be and when there is a deviation corrective action can be taken 

(Wysocki et al, 1995, and Lewis, 2001) 

There seems to be a trend in increasing demand for accountability and performance 

from the project team by the other project stakeholders (Cleland, 1999 Kerzner, 2000, 

and Crawford and Bryce, 2003). With such expectation, it necessitates the use of 

proper project management techniques and approaches to assess and report project 

outcome (Cleland, 1999 and Kerzner, 2000) and the application of sophisticated 

system for controlling, monitoring and reporting of information regarding the project 

and its status (Crawford and Bryce, 2003). According to Sarshar et al (2002), there is 

evidence that the construction industry is increasingly using and deploying 

information technology and project management information system as a strategic 

tool to monitor and control projects. 

Jaafari and Manivong ( 1998) claim that the main capabilities of the project 

management information system is being able to record, store, validate and integrate 

general and current project information and data, and easy retrieval of the information 

by project team members. In addition, the system is able to process, report, alert, 

highlight status, assess and measure impact of actions and decisions that would assess 

the project team in the monitoring and control of the project. 
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Jha and Iyer (2005) conduct an empirical study and amongst the important monitoring 

and coordination activities are: identify and monitor critical activities, detect and 

control variances on the performance of time, cost and quality. and monitor the 

overall functioning of the project team. Pinto and Slevin ( 1994) highlight the 

importance of establishing control mechanism as this will al rt the project team of any 

real or potential problems the have or might occur and sub equcntly monitor any 

corrective measures taken to prevent further deviation from the plan or schedule. 

Typical monitoring and control tools are either one-dimensional or multi-dimen i nal 

control system (Rozenes et al, 2006). The one-dimensional control system takes into 

account the progress weighed against time or the schedule and these are namely the 

milestone chart, Gantt charts, CPM, PERT, resource allocation, key performance 

indicators, S-curves and activity charts (Charette and Halverson, 1981, Wysocki et al, 

1995, and Lewis, 2001,). The multi-dimensional project control system is an 

integrative system with an additional control mechanism of cost that monitors 

progress and cost against the schedule. The widely used multi-dimensional system is 

namely the earned value analysis (Padgham, 1994, Hetland, 1994, Frigenti and 

Comninos, 2002, and Rozenes et al, 2006). 

Since the typical tools are relying on the reports of construction work done on site, 

Kaka (1999) argues that such control system is not complete. He proposes a control 

system using benchmark model on past project performances. The system, basing on 

completed projects, develops a probability modeling of the range of S-curves of the 

cost flow curves. 
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Bauch and Chung (2001) develop a software called the statistical project control tool 

(SPCT) to monitor cost, time and performance parameters. The tool, also using the 

historical project parameter data produce a set of statistical project control charts that 

set and establish the limits of variation of project requirements. Th c control charts 

establish the benchmark for similar successful project, and th n it monitors, detects 

and alerts the project team on any developing deviati n and variation. The e tools are 

developed to create alarm bells to the project team to take correction action before the 

situation goes out of control. However, Lewis (2001) points out, simply detecting the 

deviation is not enough, as action needs to be taken to correct these deviations. 

Formal and informal reporting procedures need to be established and meetings 

scheduled to ensure efficient monitoring of work and for stakeholders to be informed 

of the status of the project (Stuckenbruck, 1981) and to receive feedback on the 

progress of the project (Pinto and Slevin, 1994). The outline of a typical project status 

report should contain brief statements of overall progress, executive highlights of the 

status of the project and a summary of the status using graphic display in the form of 

bar charts, graphs etc (Spinner, 1997). Arora (1995) and Hartman and Jergeas (1996) 

highlight the importance of progress meeting as it is fast and on the spot reporting 

integrating all the different aspects of the project. 

Garret (2000) states that one of the vital elements for monitoring and control of 

projects is the existence of a centralized document control system. It allows all key 

stakeholders quick access to information, which is a necessity in such fast-paced 

industry. Due to the current litigious climate of the construction industry, a well 

thought-out filing system or document control system is so important that it is being 

compared to be as important as good engineering (Arora 1995). 
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(d) Quality management 

International Standard ISO 9000 (2000) defines quality mana icrncnt as 'a system to 

direct and control an organization with regard to qualit '. Webster (1994) states that 

quality management emphasizes on several concepts namely th concept of zero 

defect i.e. doing the right thing right the first time every time, the concept of 

continuous improvement, and constantly changing to maintain competitivene in the 

rapidly changing environment. 

Sypsomos (1997) notes that in implementing the quality system, a balance need to be 

maintained between 'quality meeting the requirements' and 'satisfying customer 

expectations' as there could exist a wide gulf due to different priorities and 

expectations of the stakeholders. As such, an acceptable performance levels need to 

be developed and agreed early in the project life cycle by all the relevant stakeholders. 

The application of the quality management system in the construction industry has 

been around since the mid 1970s (Griffith, 2000). However according to Serpell 

(1999), in many countries it is of interest and given attention only a decade later due 

to the complexities of the construction process and the changing scenario of the 

procurement method. Moatazed-Keivani et al (1999) reiterate that the changing 

procurement method has seen several changes namely the responsibility for quality 

assurance transferred to the contractors, the one point responsibility of design and 

construction works, the difficult working environment and site conditions and the lack 

of monitoring and control over contractors' work in the construction industry. These 

changes necessitates the putting in practice the quality management system. 
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It seems that there are two schools of thought re 1arding the suitability of the 

International Standard ISO 9000 and the quality management system m the 

construction industry (Moatazed-Keivani et al, 1999). They note that several 

researchers have concerns over the system where the quality manag ment system is 

seen to be 'stifling initiatives, increased confrontation and ccss co t and paperwork' 

and thus is of no benefit to the stakeholders. On the other hand, the advocators argue 

that because the construction industry is fragmented, requiring formalized 

communication and documentation, the quality management system is the mo t 

effective way to overcome these predicaments of the construction industry. 

Nokes and Kelly (2007) advocate the utilization of a quality system as it is 'a sensible, 

efficient and structured approach to a task'. According to Sohail et al (2004), studies 

have revealed that implementing the quality management system has improved 

companies' performance in terms of stock price and operating results. Moatazed 

Keivani et al ( 1999) in their study of several firms in the construction industry 

conclude that the adoption of a properly designed quality management system is of 

benefit to the firms and offset the negative side effects. They postulate that the 

benefits of a quality management system include better management, work are more 

structured, increase awareness on quality and customer satisfaction. 

Other benefits include create team spirit, create communication channels, formal and 

rigorous handling of documentation, speedy resolution of problems (Serpe! 1999), 

increase in mutual trust between owner and contractor, better decision-making on site, 

reduce re-work due to the increase conscious on quality, improve management of 

changes (Sypsomos 1997), with 'maximum effectiveness and minimum bureaucracy' 

(Griffith 2000). 
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Abdul-Rahman (1996) in his study on the application of quality management system 

in the UK construction industry reveals that the system is not being widely practiced 

and this has resulted in different commitment level within the organization and also 

between the stakeholders which may consequently create conflicts. He uggests that 

the quality management system be considered as an int gral part of and be 

incorporated within the project implementation proc ss of all key takeholders. The 

application of the system must be initiated by the clients and as a requirement to the 

consultants and contractors. However, the problems in implementing a quality y tern 

occur namely due to lack of commitment of site personnel, difficultie in the 

management of system documentation and its maintenance, lack of contractor's 

initiative due to the short construction period (Serpell 1999), and lack of training and 

direction to the team on the system (Sypsomos 1997). 

International Standard ISO 9000 (2000) describe the key elements of a quality 

management system are identifying the requirement or needs and quality objectives, 

and comprising the quality plan, quality assurance and quality control. Project 

Management Institute (2004) identifies various tools and techniques to assist the 

project team in implementing the quality management system. For quality planning, 

these includes cost benefit analysis, benchmarking, and cost of quality; for quality 

assurance includes quality audits, quality planning tools and quality control tools; and 

for quality control includes cause and effect diagram, inspection, defect repair review, 

control charts, flowchart, histogram, pareto chart, run chart, scatter diagram and 

statistical sampling. In addition, Campbell and Baker (2007) claim that the common 

tools and techniques for quality plan are the cost/benefit analyses, benchmarking and 

cause-and-effect diagrams; the easiest tool for quality assurance is peer review; and 

the common method for quality control is simple inspection. 
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(e) Risk management 

Raz et al (2002) define risk as the 'undesired events that ma cause delays, excessive 

spending, unsatisfactory project results, safety or cnvironmcntul hazard and even 

total failure.' According to Vcrzuh ( 1999) since risk is an unc rrainty it thu needs to 

be managed systematically to increase the likelihood of meeting the project 

objectives. As such, the complex means of analyzing, evaluating and controlling these 

uncertainties is risk management (Baker et al, 1999). 

Thevendran and Mawdesley (2004) provide a detailed definition of risk management 

as 'A continuously monitored integrated formal process for defining objectives, 

identifying sources of uncertainties, analyzing these uncertainties and formulating 

managerial response, to produce an acceptable balance between risk and 

opportunities'. It is a mechanism to manage project risks, put in place within the 

project plans in the event that the task does not go according to plan (Raz et al, 2002) 

and simulating the 'What ifs' scenario and subsequently minimizing the risks 

(Bender, 2004). 

In the construction industry, the excitement of securing a project may leads to the 

optimistic view that everything will go according to plan and schedule in spite of the 

numerous uncertainties and the possibilities of deviations that would increase the 

perceived risk. Thevendran and Mawdesley (2004) claim that risk management has 

been in the construction industry since 1980's, and stakeholders seem to understand 

its importance. However, several authors have found that the application of risk 

management is relatively low even during the important early phase of a project (Uher 
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and Toakley, 1999), and that it is still at its infancy stage since it is not utilized 

project-wide (Raz et al, 2002). 

Thevendran and Mawdesley (2004) observe that the clients and construction 

companies rarely practiced risk management formall . According to Baker et al 

( 1999), the construction industry seems lo cons id r financial and technical risks 

relatively not important and companies are willing to undertake risky projects by 

organizing internally their procedures, systems and technical training to reduce ri k. 

Risk management has not been effectively utilized because of inadequate knowledge 

and skill, negative attitude and mistrust of its beneficial values (Ward et al, 1991) due 

to lack of commitment on training, research and development and the unwillingness 

to retain or manage the risk (Uher and Toakley, 1999). In addition, there seems to be a 

lack of awareness and application to promote the understanding and effective 

utilization of the risk management tools and techniques (Raz et al, 2002). 

Implementing risk management at the early stage of the project life cycle is advocated 

before the contract are in place, equipment purchased, commitments in place and 

reputation on the line, as managing change at the early stage is comparatively easy 

and rewarding (Chapman, 1997) and have a substantial effect on the final cost (Uher 

and Toakley, 1999). Bing et al (2004) state that establishing a risk allocation 

framework as early as possible is essential so that all the parties to the contract are 

immediately aware of their potential risks. Ward (1999) states that risk management 

should be a natural course of action in managing projects as resources available to 

manage risks are limited and these efforts need to be cost-effective. 
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There are a number of variations on the risk management system (Raz and Michael, 

2001). Using the terms in BS 8444 (1996) the process comprises five steps namely 

risk identification, risk estimation, risk evaluation, risk response and risk monitoring. 

Others differ in the steps and terms used. Thcr is the J steps of risk analysis, risk 

control and risk monitoring (Baker ct al, 1999), or risk id ntifi ation, response 

development and risk control (Verzuh, 1999), or risk id ntification, ri k analysis and 

risk response (Uher, Toakley, 1999). There is also a 2-steps of risk analy i and risk 

response (Elkington and Smallman, 2002), or the 9-steps comprising define, focu , 

identify, structure, ownership, estimate, evaluate, plan and manage (Chapman, 1997). 

However, it is evident that from the vanous differences in terms of the risk 

management process, there seems to be a general agreement on two main issues, that 

is, identifying the risk and responding to it. According to Raz and Michael (2001), the 

differences are on the level of detail and the assignment of the activities to the steps. 

The generic risk management comprises four core steps and these are risk 

identification, risk analysis, risk response and risk monitoring 

In identifying risks, Raz et al (2002) point out that every project has risks that are 

different in nature. The commonly identified risks are business risk, procurement risk, 

management risk and technical risk (Elkington and Smallman, 2002), and others 

include financial risk, environmental risk, political risk, construction related risk, 

physical risk and human risk (Thevendran and Mawdesley, 2004 ). In identifying the 

risk, Ward (1999) suggests that a risk register to be developed and continuously 

updated while Bender (2004) develops a generic checklist of construction risks as 

shown in Table 2.24 that is to be modified based on specific project. 

125 



Table 2.24: Generic construction risk ch .cklist 

DESCRIPTION OF Rf SK SOURCE 
RISK SOURCE UNCERTAINTIES co Sf:Q ENCES 
Cost Unreliable estimate Financial impacts to project and opportunities 

arc for greater profit margins or savings. - 
Schedule Unrealistic schedule. Time delays. Opportunities arc available to 

shorten the project length. 

Labor problems Labor strength and More expensive labor osts, quality problems. 
productivity. Opportunities arc for increased productivity. 

Project Experience levels and Inefficiencies that result in higher cost, 
Management cohesiveness of team. technical problems or damaged reputation. 
issues Opportunities for creativity and efficiencies. 

Safety problems Accidents. Death or higher cost. Potential opportunitie 
to lower insurance cost with good safety 
program. 

Excessive Changes that may cause Increased cost, scheduled delay and technical 
change order productivity losses. performance. Opportunities to reduce scope or 

embellish the project. 

Unforeseen Undefined underground, Time delay or cost escalation. 
conditions hidden site conditions or 

unknowns. 

Environmental Regulatory approvals and Time delay or cost escalation. 
concerns environmental requirements. 

Equipment Selection of equipment and Increased costs and schedule. Opportunity 
issues techniques and potential for potential for increased efficiencies. 

equipment failure. 

Inflation Material and labor price increase. Opportunity 
to get good loan rates. 

Weather Adverse weather. Potential delays, costs and reduced 
performance. 

Complexity Level of difficulty. Time delay, cost escalation and reduced 
technical performance. Opportunity for 
savings with modular simplified designs. 

Client or owner Client's representatives or Increased cost and time. 
initiated consultants overly critical or 

difficult to work with. 

Fire suppliers Fire hazards from operations, Impact on cost and schedule. 
vandalisms or lightning. 

Quality Poor quality and technical Opportunity for high quality and additional 
non-performance. future work. 

Political Loss of support. Opportunities to network and acquire new 
work. 

Property loss Loss due to theft, sabotage and 
vandalism. 

Design Incomplete design. Opportunity to work with design that 
considers construction aspect. 

Source: Adapted from Bender (2004) 
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In analyzing risks, several techniques have been formulated but the most common 

technique used is the probability-impact matrix (Newell, 200 I and Verzuh, 1999, and 

Ward, 1999). It is the analysis of the likelihood or the probability of the risk 

happening and the impact it would have on the project which would determine the 

severity of the risk. The probability is normally determined as 'Iik ly' or 'not likely' 

to happen and the impact is determined as 'low', 'rn dium' or 'high' and the risk 

rating is scored by multiplying the impact score with the probability core. Ward 

( 1999) points out the difficulty in ranking the risk in relation to the expected impact 

and the probability of occurrence and usually these decisions are based on judgment, 

experience and the policy of the company. In responding to the risk identified and 

analyzed, Baker et al (1999) compile the generic response as indicated by other 

authors as shown in Table 2.25. 

Table 2.25: Risk response 

Risk retention 

• Tendering a very high bid 
• Placing conditions on the bid 
• Pre-contract negotiations on allocation of risks 
• Not bidding on high-risk portion of the contract 

Risk reduction • Improvement of the company's physical, procedural and 
educational, and training devices to reduce the risk. 

RISK RESPONSE EXAMPLES OF ACTIONS TAKEN 
Risk elimination or risk 
avoidance 

Risk transfer • Hire a subcontractor to work on a hazardous process 
• Financial risk transferred i.e. insurance 
• The risk are controlled and financed by the company 

Source: Adapted from Baker et al (1999) 

In a survey conducted by Baker et al (1999), the result shows that the most favored 

risk response technique is risk reduction followed by risk transfer. The result also 

shows that in applying the risk transfer, the most common method is the insurance 

and indemnity clause. This is similar in construction, oil and gas, and other industries. 
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2.7.5 Organization 

Another success factor group as highlighted in the proceeding literature review is with 

regard to organization. The factors that comprise organization are: 

a) Organization structure 

b) Financial resources 

c) Policy and strategy 

d) Learning organization 

e) External environment 

The success factors under organization that affect the project success identified by 

various authors are tabulated in Appendix 6. 

(a) Organization structure 

The literature and deliberation on 'Organization structure' comprise the following: 

• Philosophy, power and politics of the organization structure 

• Clear authority, delegation and responsibility 

• Functional managers support 

• Top management support or project champion 

• Organizational maturity 

According to Boddy and Paton (2004) within the organizational context, three 

elements are identified to be significant namely the organizational structure, culture 

and distribution of power. 
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Typical organizational structures for the implementation of a project are the 

functional organization, project organization and the matrix organization (Cleland and 

King, 1983, and Alsene, 1998). As every project is different, it is not po sible to assert 

exactly which organizational structure is best suited for the project. However, 

Salapatas (1981) and Kerzner (2003) claim that for vcr c mplc project and with 

large number of projects running concurrently, the matri organization i preferred. A 

study by Helene (1986) reveals a mixed reaction towards matrix organization. It was 

opined as cumbersome, imposing dual authority with power struggle and reduced 

motivation; while on the other hand it was also said to be flexible, provide technical 

quality and develop individual capabilities. Further studies suggest that the type of 

organizational structure that exists shows a higher percentage of matrix organization 

structure (Gobeli and Larson, 1987, and Sofian, 2003). 

However, Jelinek (2004) claims that it does not matter which type of organization 

structure is used. A powerful and efficient organizational structure is one that has a 

clear line of responsibility, tools and procedures, and authority. A clear line of 

responsibility enable coordination of all the team members but flexible enough to 

realize and use each of their skills. The tools and procedures enable control on the 

project's progress and the plans to react rapidly to problems. In addition, having 

enough authority will minimize bureaucratic procedures. 

Similarly, Lewis (1995) states that a formal structure must clearly indicate the level of 

authority, responsibility and accountability. Lock (1996) agrees when he postulates 

that any organizational structure is effective as long as there is a clear line of authority 

and members of the project are aware of their responsibilities. To assist in the 

selection of the organizational structure, Lock (1996) prepares a table as shown in 

129 



Table 2.26. It provides sets of circumstances and nature of the project that is suitable 

for either project organization or matrix organization. 

Table 2.26: Project team versus matri organization 

ORO NIZA TION ~-- 
CHARACTERISTIC TE M MA TRIX 

Maximum authority for the project manager X 

Freedom from duplicated or ambiguous lines of command X 

Maximum motivation of staff to meet difficult time and cost X 
targets 

High security project X 

Large project employing many people for a long time X 

Most effective availability, company-wide, of expert with X 
specialist skills 

Several projects, each needing a few people for a short time X 

Career motivation of individuals X 

Provision of advice or service to construction personnel on site X 
(which may prove difficult to arrange if a team has been 
disbanded) 

Establishment of information banks, in which accumulated X 
experience can be kept for retrieval on later projects 

Source: Adapted from Lock (1996) 

Ford and Randolph (1992) identify several variables that affect the effectiveness of 

the organization. One of these variables is organizational characteristics that include 

the culture of the organization. Organizational culture is defined as 'the environment 

of beliefs, customs, knowledge, practices and the conventional behavior of a 

particular social group .... and they are a set of principles and standards to live and 

work by' (Cleland, 1988) or 'the way we do things around here' (Gray, 2001). These 

principles, standards or ways are important as it unites everybody within the 

organization (Cleland, 1988) and have a significant effect on the achievements of the 

organization (Andersen, 2003). 
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Gray (2001) states that the organizational climate or the atmosphere perpetuated 

within the organization or 'what it feels like to work there' must he conducive enough 

to create an environment that support and induce optimum performance. Dey (1999) 

further postulates other characteristics that affect the performance of an organization 

that include degree of delegation, hierarchy, decision-making pr ces , empowerment, 

autonomy, flexibility and adaptability. 

Bollinger ( 1986) notes that in setting and maintaining an organizational structure, the 

reporting relationship, rights and obligations of the personnel must be clearly defined. 

In addition to the reporting and authority relationships, Thamhain and Nurick (1994) 

postulate that it should be further clarified by having a responsibility matrix task list 

stating the project task and corresponding personnel responsible for the tasks and a 

job description for the project personnel that include the reporting relationship 

responsibilities, duties and typical qualifications. As such, according to Rad and Levin 

(2003), the organizational structure although need to be fixed and firm but must still 

be friendly and flexible enough to support unavoidable changes in the project 

environment and client's expectations. 

In matrix organization, it is important that a collaborative relationship be maintained 

between the functional or line managers and project managers (Pitagorsky 2001) to 

avoid power politics (Easton and Day, 1981). However, according to Stuckenbruck 

( 1981) the structure of the matrix organization is the very reason there exist a dual or 

multiple managerial accountability and responsibility of the functional managers 

towards the project manager and the top management of the organization. This creates 

managerial problems as the lines of authority become blurred (Cleland and Kings, 
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1983) and there exist the 'pulling and tugging' of personnel between functional 

hierarchical superior and project manager (Alsene, 1998 ). According to Jonason 

(1971), indifference and hostility may even ari e between the functional manager and 

the project management team with regards to the functional personnel serving the 

project team. 

Struckenbruck et al ( 1981) note that the key to effective matrix organization i when it 

is the project manager, who has been given the project direction authority, tell the 

project team what to do and the functional or line manager give them supp rt by 

giving functional direction authority on how to do. Jonason (1971) summarize the 

different level of accountability by simply stating the project manager has 'work 

accountability' and the functional manager has 'people accountability'. Thus to avoid 

ambiguity and role conflict it is important that delegation of authority and clear line of 

authority be established and communicated to all involved not only within the project 

team but also the whole organization (Thamhain and Nurick, 1994). 

In a study by Sauer et al (2001), they observe that the organizational structures of 

companies in the construction industry have flat structures with less than two levels 

between the project manager and the top management and the functional departments 

supporting the project teams are relatively small. They postulate that this hierarchy 

facilitates ready access to the decision-makers of the organization and projects 

managed with minimum internal conflicts and tensions. 

Most successful projects enjoy top management support (Avots, 1969, Thite, 2000). 

However, it is often that the support is only lip service (Pinto and Slevin, 1994) as 

mere words and encouragement does not constitute commitment and support. 
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Top management support includes providing necessary re. ources whenever required 

(Stuckenbruck, 1981, Pinto and Slevin, 1994, and Thitc 2000). readiness to take 

appropriate action to provide timely decision (Iyer and Jhu, 2005). and willingness to 

delegate relevant and sufficient authority including decision-making authority (Easton 

and Day, 1981, Pinto and Slevin, 1994, Jang and L e, 1998, and Rao, 2001). In 

addition, it also include the willingness to impart 'clout' to the project team 

(Tettemer, 1981 ), readiness to stand up for the project team on operational difficulties 

(Iyer and Jha, 2005), and having the courage to do 'battle' with others in defen e of 

the project (Helm and Remington, 2005). 

Jugdev and Thomas (2002) claim that the maturity of the organizational structure 

affects the level of its effectiveness. They define maturity as the knowledge-based or 

the 'explicit, codified practice or the know-what' of the organization. It also includes 

the culture of the organization that has an impact on the maturity of the organization 

(Cooke-Davies and Arzymanow, 2003). The concept of organizational maturity is that 

every organization evolves through five stages of maturity: initial level, repeatable 

level, defined level, managed level and optimizing level. According to Cooke-Davies 

and Arzymanow (2003), the effectiveness of the organization increases as it gradually 

advanced through the maturity stage. 

However, according to Ives (2005) there is a lack of research in project management 

literature regarding the impact of organizational context to the achievement of project 

success. 
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(b) Financial resources 

The literature and deliberation on 'Financial resources' comprise the following: 

• Adequate and sufficient funding and financial rcsourc s 

• Prompt payment 

• Accurate initial cost estimates 

• Cost management 

Kometa et al (1994) in their study on clients' roles and their effect to the project found 

that the most important attributes are the financial stability of the client that include 

the clients' creditworthiness, current liabilities and current assets. Since the study did 

not provide a methodology to predict the extent of the client's contribution, Lim and 

Ling (2002) conduct a further study, which conclude that the clients' credit 

worthiness does have a direct impact on project success i.e. the higher the credit 

worthiness, the higher the likelihood of project success. The study also indicates that 

one of the main concerns of the project team is whether the client's financial standing 

is adequate to fund the project until completion. 

In fact, having sufficient funds either from own fund, or having the available sources 

of funds and identifying methods of financing the project are the pre-requisite of 

anyone who are embarking on a project (Tan, 2004a). To finance a project, there are 

numerous forms of external funds available from the banking or financial institutions 

(Malaysia, 2007c) as shown in Figure 2.39. 
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SOURCESOFFUND ~ 

MEDI M TO LONG 
TFRM Fl ,\ F ------! 
Mortgage loans 
Debentures 
Divestment or Major 
disposal 
New ca ital is ues 

SHORT TERM FINANCE 

Trade Credit 
Factoring 
Hire Purchase Finance 
Leasing 
Short term loans 

Figure 2.39: External sources of funds 

Source: Adapted from Malaysia (2007c) 

Another related attribute considered important is the clients' role in providing and 

managing the financing to ensure prompt payment to the contractor (Kometa et al, 

1994). In fact, the problem of prompt payment or even non-payment has been 

identified as one of the ten priority areas that needs to be resolved in the construction 

industry (President's and CEO's Roundtable, 2003) and has been addressed as one of 

the strategic thrusts in the Construction Industry Master Plan Malaysia (Malaysia, 

2007b) 

Several studies have indicated that the major reasons for time overruns are due to 

financial aspects. These are delays in payment to contractors or lack of prompt 

payment due to bottlenecks in the client's organization and inadequate budget to make 

payment to the contractor which result in contractors' financial difficulties (Dlakwa, 

1990), and inadequate financing and problem in payment (Odeh and Battaineh, 2002). 
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In the effort to overcome delays or non-payment, the Construction Industry 

Development Board has developed a proposed Construction Industry Payment and 

Adjudication Act (Malaysia, 2008a). The key features of the proposed Act include 

prohibiting the unhealthy practice of paying others onl when they are being paid 

(pay-when-paid) and payment only made upon fulfilling certain conditions 

(conditional payment), streamlining payment procedur and e tabli hing adjudication 

mechanism. 

Stuckenbruck et al ( 1981) in their case study on construction projects note that 'the 

best project control system in the world won't save a bad estimate'. Studies have 

shown that amongst the reasons for cost overrun are deficiencies in the initial estimate 

(Dlakwa, 1990 and Dey, 1999). However, Nokes and Kelly (2007) note that at the 

early planning stage an accurate estimate is not essential as it could be refined as the 

project developed. 

According to the Project Management Institute (2004), there are four key concept of a 

cost management system. It is developing a cost estimate, which is then aggregated to 

individual activities as cost budget that establishes the cost baseline, and lastly cost 

control to ensure variances and changes are controlled. However, Ferry et al (1999) 

describe the cost management strategy as a 3-stage system according to the phases of 

the project namely the initial, design and construction phases. Stage 1 comprises the 

cost plan where the cost of the project is estimated which is then aggregated into a 

cost framework. Stage 2 comprises the cost budget where the cost plan is used to 

control the design during the design process, which is thus termed as 'designing to a 

budget'. Stage 3 is cost control where the cost is controlled during the construction 

phase. 
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(c) Policy and strategy 

The literature and deliberation on 'Policy and strategy' comprise the following: 

• Strategy on stakeholder analysis 

• Formulation of clear project objectives and goals 

• Strategy on training provisions for personnel dev lopment 

• Factors related to project i.e. size and uniqueness and realizing complexity of 

project 

Jergeas et al (2000) stress that one of the main reasons for client dissatisfaction, 

project progress disruption and lack of bond between project team and stakeholders is 

due to the problem of unclear policy and strategy. Kamara et al (2000) also highlight 

its importance when they state that the framework to achieve the goals of satisfying 

customer and sustain competitiveness is when the objectives of time-cost-quality are 

achieved which are the result of well-thought policy and strategy. According to 

Longman and Mullins (2004), the strategy set the boundaries and future direction of 

the project. However, despite the importance of policy and strategy, Anderson and 

Merna (2003) highlight that there is a dearth of research regarding developing 

effective policies and strategies in deploying projects. 

Lewis (2001) defines policy and strategy as establishing the framework and 

strategizing the accomplishment of the stakeholders' interest and project objectives 

into an end-result. Anderson and Merna (2003) define the term as the strategy for the 

management of the project at a high level to achieve the objectives of the project that 

set the foundation for the project plan and project objectives. Slevin and Pinto (1987) 
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concerned with the actual implementation of the project. 

state that project success require both the components of strategy and tactical. 

Strategy is related to the early phase of the project implementation and tactical is 

According to Grundy (1998) there are various diagnostic tool that could be used to 

assist in developing policy and strategy in project implementation namely rootcause 

or fishbone diagram, push versus pull strategy, force field strategy and stakeholder 

analysis. One of the strategic tools that should be used at the early stage of project 

implementation is stakeholder analysis. Grundy (1998) defines stakeholder analy i as 

the 'systematic identification of key stakeholders and appraisal of their influence on 

and posture towards implementation' and this involve strategizing on reshaping and 

influencing the stakeholders as shown in Figure 2.40. 

LOW MEDIUM HIGH 

FOR 
Coalition building 

Leave alone 

~ 

Winning 
on board 

Attitude 
Win over 

~-'--- Coalition building 

NEUTRA 

Take out of play 
Distract or fragment 

AGAINS 

Influence 

Figure 2.40: Stakeholder analysis 

Source: Grundy (1998) 
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The stakeholder analysis model as shown in Figure 2AO involves brainstorming to 

identify the key stakeholders, evaluating their influence i.c, ranging from low to high, 

and evaluating their attitude i.e. against, neutral or for the project, Ml: lroy and Mills 

(2003) support this claim in his illustration of stakeholder unaly is as one of the 

required strategic move. An example of a stakeholder anal , is using the above 

template that provides a first cut on the pattern and position of the key takeholders is 

shown in Figure 2.41. This will then be used to assist in developing trategies for 

stakeholder management. 

AGAINS 

Managing 
Director 

Business 
Dev elop ment 

Director 

FOR HR 
Director 

Middle Managers 

Attitude 
NEUTRA 

Operational 
Directors 1 , 2, 3 

Finance 
Director 

Operational 
Director 4 

LOW MEDIUM HIGH 

Influence 

Figure 2.41: Stakeholder analysis - Example of position of stakeholders 

Source: Grundy (1998) 

One of the issues that the project team must established and be clear from the onset is 

the project objectives (Thamhain and Nurick, 1994) or project mission (Pinto and 

Slevin, 1989) or a single set of achievable project goals (Lim and Ling, 2002) or 

preferred project outcomes (Norrie and Walker, 2004). This includes any revision that 

need to be communicated to other involved parties to avoid conflict (Ward et al, 

1991). 
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Pinto and Sl . evm (1994) stressed the importance of clarity of projc 't ~n:lls and 

ob· ~ectives as they set the direction and what the proj 't is r quired It) .1d1i ' '. 

Skulmoski a nd Hartman (1999) postulate thal projccl ohjcctiVlS need to 1 identified. 

docum entcd and . . . prioritized and all key sink holders arc nli med \ ith the prcijt''t goals 

and object" rvcs. Zika-Viktorss n ct al (2003) stat that pr jc t goals nrc the rcnsons D r 

the procurem . . ent of a project and the project objectives et the stage f r hox the 

Project · . 18 organized. And these project obj ctivcs and goal ar required to be 

form 1 u ated and agreed with the key takeholders at the start of the project 

sub sequent] · Y reviewed whenever necessary (Turner, 2004). 

and 

A study by Gallstedt (2003) regarding project objectives indicates that work 

111otivar ion amongst project team members increase when they are very clear about 

the p . roJect goal , and the objective of the project team are explicitly explained. 

Similar! . . . . , . . y, Lim and Ling (2002) in the tudy regardmg client s contnbut1on conclude 

that 1. c 1ents h · · 1 · k I w o clearly define the project objectives and a common v1s10n are 1 e y 

tom . otivate th · · l · f e project team and contributing to the successful imp ementation o the 

Project B . . · owever, the client' objectives, which are normally the time-cost-quality 

Ob" Jectives . . must not only be clearly et but trade-off between these ob3ectives is 

thorou hl . . . . g Y analyzed (Ward et al, 1991) and priont1zed (Lim and Lmg, 2002). 

Another . policy to be c nsidercd involved establishing a continuous training program 

as a trategy t d v l p the personn I in the pr j zct team (Bolliger, 1986 and Schultz, 

S!cv· in and Pint , Jc 87 J Icnri- hart is, 1995, and Nathan, 2008). A study by 

Mc rcary (2001 11 . l t . lat" o ~1) indicate that rrainiu ,, ·spccia y prOJCC managemen sirnu 1 n 

l'tTis ·, im] ro 
1; 
th. t ·I c [' i,,11owkd, · and ulso th ability on application 
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of the know led . . ge among the participants. These programs are not to be con fin cd on! · 

on technical matters but also management issues and team buildins to promote esprit 

de co rps. Barnes and Wearne (1993) tate that irainin r should nu loncc r h l,n\y 

focused on h . t c brick-and-mortar issues hut ralh ·r lh principks, .ind•'m''n1, P' rsist -nc 

and soft · , issues that they believe would in 'r ns th' intcllint:nl't in l dTL -tivcucss )f 

the pro· ject personnel. The training also includes issu s with r gnrd IL fnmili rizati n 

of the client's culture · JI t: · · ·1 · (L' 1 1006 B 11· cspccia y ror intcrnauone proje ts mg t a , - . o iger 

0986) highl1.ghts - instances where failures of cvcral projects were not due to 

technical sh . ortconungs but due to inadequately trained personnel. 

Factors r 1 . . . . e ated to project namely the size, umqueness, complexity and uncertamty 

Will Ulti . . . . mately rnfluence and determine the policy and strategy of 1mplementmg the 

Project (B ennet, 1983, Bennet and Ormerod, 1984, Kometa et al, 1994, and Belassi 

~Tu~1 . . ' 1996). Dey (1999) offer area on stating that the size of the project would 

have an. impact on project outcome due to the multiplying effect of problems and 

Uncertai . nties, which increa es with ize. He claims that one of the prominent causes 

of cost . . and time overrun is due to the project size and complexity. 

Bord and Randolph (1992) in summarizing the literature by several authors on the 

chara . ctenstics of a project, 'late that a bigger project will be more complex, 

corn . Pn ing large number of varieties of task that are changing in a rapid pace 

tnvo1 . Vtng larger amount of cost and time and are more difficult to integrate. Urgency 

Of the pr . . . , . D . 
0Jcct is another factor that will has an impact on the success rate. ue to time 

con Strai l . · lJ d f n, there rs 
11 

pr 
1 

•r polic and strat gy and insufficient tune a ocate or 

cxccur 1011 th<1t most likcl will result in proje ·t failure (Bclassi and Tukel, 1996). 
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(d) L earning organization 

The literature a d d lib . n e 1 eration on 'Learning organization' comprise the folio mo: 

• Learning organization 

• Learning from experience 

• Capturing lessons 1 arnt 

• Or · · gan1zat1onal learning 

Learning th . con t Scngc ( 1990), an author who have been mo t quoted by others on 

the sub· ject of learning organization define learning organization as being one that is 

continuan . Y expanding its capacity to create its own future. Ayas (1996) describes 

learning o . . . . . rgamzation as an organization that encourages and is contmually engaged m 

the process fl . 0 earning, communicate their learning to other staff and the knowledge 

that is b . emg accumulated i embodied within the organization. George and Jones 

0999) . highlight the importance of an organization adopting a learning mentality 

Wher · e initiative are taken to act upon le son learnt or new ideas and .knowledge that 

are then sh arcd throughout the organization. 

Cooke-Davies (2002) describe learning organization as 'an effective means that 

conib· Ines explicit knowledge with tacit knowledge in a way that encourages people to 

!ear n anct l . · 
0 embed that ]earning into continuous improvement of project management 

~~ . e and practices'. Dai and Wells (2004) de cribe the term as transferring of 

lesso ns that could be learn fr m past pr [ect to influence the outcome of future 

Profoct 
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Senge (1990) highlights five essential organizational behaviors that arc kc to 

achiev· Ing a learning organization that is encourage high sell'- efficac , de vclo] 

schemas t 0 understand work activities, encourage Iearnin in ,;rnups, 'l)tlltll\mk.n .1 

shared · · vision for the organizari n, and n ·011rn,, system think.in i, 

The necessity of learning through xpcri n is share the tacit kn wl dge 

ernbedd d . e in the personnel involved in projects and adapt th experien e as best 

Practice (C . arrillo et al, 2004). Even in failure, there will alway b on to be learnt 

(Volek mann and Knutson, 2001 ). Turner et al (2003) highlight the importance of 

expe · nence, even bad experience, by stating, 'Experience is the raw material of 

learnin .. · g and knowledge creation'. And these experiences are to ensure no repetition 

Of Past mistakes that cause project to fail (Forsberg et al, 2000), and for the 

organ· ization to compare the most effective problem solving mechanisms and to 

reduce project ri k a mishaps, mi takes and pitfall could be avoided (Schindler and 

Bppler 2003) · · t ' · As de cribed by Longman and Mullins (2004), every project is as age 

Set fo. 1 learning, advancement and building capabilities. 

flowever it · · d · h h ' 1 is common that at the end of a project, the personnel rnvolve wit t e 

Project . either left the company or a igned to other projects and the specific 

ex.Peri en ce of that project will be lo t. Schindler and Eppler (2003) describe this 

Phe00 mcnon a project or organizational amne ia. Thus, having the experience alone 

\A/ lthout l capturing tho c les ons learnt ar not en ugh a. the organization as a who e 

Will not benefit. apturing both g d and bad c P ericnce and documenting them as 

leo~ ,,,,on.s I · carnt 

~ha·b 1 anda, 1 

arc on of th b ·st post-project r ·vi 'W techniques (Pinto and 

J) and th · task or a1 turing I sson» learnt is termed as 'systematic 

r Cl Ill' 1011 of pro] • ·t · pcri •11c.' ·s' (St l!i11dll'r 1111d Eppl ·r,' OOJ). 
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p· Into and Kharbanda ( 1996) claim that organizations repeat their mistakes on projects 

because they did not capture the learning experience on past projects, fail to L'. P~)Sl' 

personnel on those lessons learned within the organization and did not l u 't)lll'.l,' 

project te d · · l am to ocument their experiences for f uturc r r r nee. A stud h. l ovc ct ' 

(2oo3) in the Australian construction industry r v als thnt most or rhc firms h1H 1 

low t 0 moderate learning capability. Th y point out thnt although s me firms 

unplement project reviews, others arc more inclined to en outage individual learning 

anct not . . orgamzat1onal learning practices. 

Turn K er, eegan and Crawford (2003) cite the Kolb's experiential learning cycle to 

dernon t . . 8 rate the role of experience in learning as shown m Figure 2.42. 

T •.. 
Slnip 1111pl1ca11011s 

<ll l'<)llll'pl~ 
111 new si1ua11rn1' 

Ohsc1v<.1t 1011s 
and Rcllcc1ions 

( 'cHll'll'll' 

I• xpc•11c·11cL' 

1•w mut ion ot 
ahs11acl concepts 

;ind /.'L'llL'' ;ll 1/at1011s 

Figure 2.42: Kolb's experiential learning experience 

Source: Turner et al (2003) 

Io capture the lessons learnt from th' ·xpericnc' of past project requires a 

111ech· · E l anism or proc 'SS to be s .t-up within th· organiz.ation. Schindler and PP er 

(2003) . . Point out that th ·re is .vid ·ntl a 'HP lwtw · .n the actual experience happening 
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and the . project debriefing. This gap is due to lack of method for project centred 

gathering to ret . h . . . amt e project insights and subsequently a Jack of ways or usinc these 

lessons learnt. 

Although most organizations arc awnr of th significnncl' nnd benefit 1f lessc ns 

learnt th ' ere is a lack of mechanism or syst m to d umcnt such '. ri n 

(Williams 20 . ' 03, Forsberg cl al, 2000) and this mechanism or y. tern is not integrated 

systematically as one f the organization knowledge ba c (Schindler and Eppler, 

2003). This system would have helped the individual and the organization to convert 

tacit k nowledge to explicit knowledge (Love et al, 2003). According to Ayas (1996), 

learnin . g will not happen naturally and for it to occur a system is required to be 

instituted . or put in-place. Duggan and Blayden (2001) state that the mechanism must 

include a . . . . . n interaction and knowledge sharing process that would tecilirate learning 

across th . . . e organizanon. William (2003) summarizes the mechanism as a process 

invo1 . Ying the ta ks of capturing the Je sons, storing, disseminating and re-using for 

futu re projects. 

Ayas (199 6) explain the rea on for thi apparent lack is due to such mechanism being 

a corn l P ex proces that needs to be con ciously developed and managed and require 

corn . mitment and continuous financial and personnel investment. And these personnel 

must . . Include those who participated in the project. thu requiring their per onal 

involve rnem, lime and c mmitmenl (Duggan and Blaydcn, 2001). Other reasons for 

the lack of su h m hanisrn c uld be insuffici ·nt time, no motivation, lack of standard 

Project . . . 1 vr w 111 xhods and past p )St proj ·c;t r vi ·w not seen t be helpful or useful 

(1'urn er l al, ... OO ), kn wl ·d 'L'nbl, prrsonn 'I assi med to other project and error in 

tn1, rpr 't · tn 1 I 'ssons I ·arnt Nasr rt al, _000). 111 nddilion, Williams (200 ) points ut 
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that the com le . . P xity is also due to the difficulty in understanding what went wrong or 

right and why, ct· iscerning the easy reasons from the hard non-intuit iv' h .havi irs, 

d . ec1phering th . e simple reflection into lessons learnt and ·stahlishin•' tht 1..'h:\ins t'f 

causality. 

In the att empt to understand the harriers of th r t cntion, nwnngem1.:nt an transfer f 

knowledge and learning, Bresncn ct al (2003) condu t a ca stud research on 

several const . . ruction firms. The finding of the tudy reveals that there i t social and 

technolo . . gical barriers to the capturing and diffusion of knowledge. They postulate 

that the fr agmented environments place a constraint in the effort to 'develop shared 

Perspectiv . es on mnovation, knowledge and learning'. These constraints or barriers 

include th e one-off nature of the project, discontinuities of information and resources 

across t' irne and space, complex organizational division of labor between professional 

anct other groups involved, difficulties of interpreting knowledge in a general context, 

tendency of avoiding revealing unconventional methods of resolving issues and 

corn.mu . . . . . nication barrier . Jn addition, Carrillo et al (2004) state that the main barrier is 

the lack of standard work process. 

Busby . (1999) states that even though the reviews of knowledge gamed tend to be 

shallow with uperficial remedies, mi leading assumptions and event specifics, 

capturing th d h b d e e le on of pa t project is a ncce sity. It goes beyon t e oun aries 

Of th e need · · d s of future pr jeers but even more so for the continuous unprovement an 

SUbse quently sustainin r the success 

Ant ni (2 003) add that th. .ulture of I urning through experience should extent to the 

Wh le n. . . l . . ti an1z.at1on and for th, or raniza1ion to becom a earning orgamza 10n not 

Cln!y 'I <Sa 'l 1n1 ·1itiw ndv:intag, o er ( th ·rs hut ulso frn its Ion .-rcrm survival. 

f th, or anization (Aya , 1996). Sense and 
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There are . vanous methods of capturing lessons learnt and crcat in) a lcnrninu 

organization Th. . 1 . . . . · is inc ude conducting end of project r vt ~ws to cnpntrc c: p -ncn '' 

(Turner et J • a' 2003), project debriefing workshops (S ·hindll'r nnd Fppk r, .'00.,) and 

even conducting post-failure r vi w (Pinto and Kharhnndn, I <)9{)). Other metho fa 

include . . mapping technique showing the hains of nusnlit that cnnbl t identity th 

lessons from the projects (Williams, 2003), keeping simple lessons-learn d file and 

case studi . . . es (Kcrzner, 2000) and documenting reasons for vanance and corrective 

actions (P . rojecr Management Institute, 2004) and using a project history retrieval and 

analy · sis system (Leo, 2002). Duggan and Blayden (2001) develop a five-stage 

strategy-b . . . ased learmng through a facilitated group discussion process. The stages of 

the lear . . . nmg process are: (1) Setting the boundaries and context, (2) Providmg a means 

to ca pture the experience and intent, (3) Learning from the experience (4) Facilitated 

group di . scus 10n or work hop and (5) Putting le on learnt to practice. 

William s (2003) review on the literature reveals various processes postulated by other 

researche . . rs. This include conducting project post-mortems, record of lessons learnt at 

the event 1 - eve] and the project-level, etting up a Post-Project Appraisal unit asking 

'what h appened' que tions, and 'Learning Historie ' a six-stage process to identify 

less ons from experience. Sarshar et al (2000) develop a diagnostic tool which they 

callect S . . . . .· tandard1zed Proce s Improvement for Construcuon Enterpn e (SPICE) that 

colllprisc a tepwi e improvement frarn work that initially capture the successful 

Practices f earlier pr [c ts within the rganization, standardizing such practice into a 

Proccs 
''i and continuously improving th' proc0ss. 
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(e) External Environment 

The literat d · . ure an deliberation on 'External Environment' comprise th follnwin•): 

• Political environment 

• Technological and legal environm nt 

and th e environment. 

• Economic environment 

• Social and Community environm nt 

Every Project works within an environment that includes political, economical, social 

anct tech l . . no ogical elements (Belassi and Tukel, 1996). Collis and Montgomery (1997) 

show . graphically the approach to strategic planning using 'Strengths, Weaknesses, 

Oppon · · . . . umties and Threats' (SWOT) analysis as shown in Figure 2.43. This analysis 

forces th f. . e um or the project team to analyze its strength, weakness, opportumty and 

threat wi . . . ithin the various macro environments and develop a fit between its strategy 

Finn/ Organization r-1\. 
Project L--/ 

Industry 
ompetitor 

Macroenvironment 
• Economic 
• Techn 1 gical 

Political 
So iat 

Strengths 
Weaknesses 

Internal 

External 

Figure 2.43: SWOT Analysis 

'ou1·c e: Adapt ·d from ollis and Montgomery (1997) 
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According t Lo 0 pes and Flavell (1998), these environments provide some d igrcc of 

interfere . nces to the project implementation. Youker ( J 994) demonstrat 'S I he various 

external . . . envJronments in Figure 2.44. These include re ulators, supplkrs, 1..'1..)mp 'tih'rs 

and con . . Sumers within the geographical 'llVironm ·nt f locnl, re cionnl :\11 l nationnl. 

They postulate that understanding and mann iing the nviro111m:nt thnt w1.. ul :l aff ct 

the pro·e ~ ct would be crucial to the success of th pro] ct. 

Bowe · ill Ver, according to Ford and Randolph ( 1992), these external environments wi 

not dir 
1 

. · · · ·u b eci y give an impact on the project effectiveness but then consequences wi e 

the result of the int gration of other variables namely the characteristics of the 

Orga . nizati 
11, 

pr jc t l earn, project 1 ader and the pr ject itself. The effective or 

inerr ectiv int ration of oth 'r variabl ,8 in cl 'aiin' with the external environment will 

dctcrrn· 111 wh 'lh 'r th c t .rnul 'Oviro111n ent is a risk or not. 

I Project 
Consumers 
of outputs 

Competitors 

Factors 
Actors Project 

Figure 2.44: Project environment 

Source: Youker (1994) 
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Pandia ( 199 . 4) claims that a country's economic and political stability directly 

contributed t b . . . . . o t e successful implementauon of projects. Frequent and wid cspr -ad 

internal strife . I . . . . . . ' revo utions, turmoil and unrest will J ad to a for· s-mnjcurc situnt ions 

and disrupt th . c prO.JCCL Pinto and Kharbandu ( 19c 6) add thnt n sure rmur for pt(,jl 't 

failure · . 18 t ignore what I land (1988) t rmcd ns 'int r crnors' i.c. the project 

external e . nvironmcnt especially political, social, nvir nm ntul and c nsumcr gr ups 

as these h . . ave a direct impact on project success. 

Lopes and Flavell (1998) note that political interference are normally those dealing 

Vi nh auth · · ont1es permission and approval, decision-making of politicians, unstable 

Political . envuonment, forced imposition of joint-venture partner due to political will 

and ex . cessively cautious bureaucracy. It also includes constraints on procurement and 

biddi ng systems (Longman and Mullins, 2004). In the extreme end, Kwak (2002) 

notes th . . . at political in tability that include political take-over, revolution, government 

re· sign at' 10n and nationalization of a ets will adversely affect the successful 

ach· ievement of project. Legal environment refers to requirements of legislation and 

government' 1· . . s regulations (Longman and Mullins, 2004), po icies concernmg currency 

Conver ion . . l f . bi . ' taxation y tern, cu toms regulation, royalties, roe o courts m ar itrauon 

Proceect· ings and electricity tariff (Kwak, 2002). 

Bnviro ninental analy i is required to minimize damage caused by the project to the 

land scape, air, water r ther element. Similarly, there will be impact on the 

irnp1 ement · · · · · h · h anon of the project due to the social and community envuonment w ere t e 

risk t th pr jc t is possibl cl 'lay du, to so .ial 01 position or public inquiries and 

legal , demands in cnvironm ental standards (Lopes and Flavell, 1998, and Buang, 

ioo8). 
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2.7.6 c ontract and Technical 
The last success factor group as highlighted in the pr cccdinc lit 'rat\11\. 1\ ic \ is with 

regard to contract and technical issu s. Th f'nelnrs 1hn1 t'l)mprist' contract nnd 

tech · nical arc: 

a) Contracting 

b) Contractor 

c) Technical 

d) Innovation 

The success factors under contract and technical that affect the project success 

identified b . Y various authors are tabulated as Appendix 7. 

(a) Contracting 

l'he litcratu . . . . . re and deliberation on 'Contracting' compn e the following: 

• Procurement method 

• Contract administration 

• Resolution of contractual disputes 

l'he procurement method is ometime referred to as the contractual arrangement, 

Procure mcni system or procurement routes. The procurement method for a 

constru . ction project i required to be confirmed at the early stage of the project life 

cycle ( Malay ia, 2008b). It establishes the contractual framework identifying the 

obligac ions and rights of the parti "S (Tan, 1996), contractual relationship allocating 

risks a < nd r m 'di 'S J Iaupio, 200..i) and th· scope or work and performance required 

(l3cnu Y and Raff .rt , 19c ... ). 1t also states the key drivers of a contract namely 

cert . i.l1111y or t ·rn1s, pa 
11wnt 

tcnns, qwrn11tL't', wnrrnnli ·s, liabilities and sccuritic: 
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(Branconi d L an och, 2004). Bubshait and Almohawis (1994) present several attributes 

rn a co · nstruct10n contracts namely clarity, conciseness, complctcn 'SS, .onsistcnc' , 

practicalit f . · y, arrness, effect on quality, cost, schedule and safety. 

There arc . various procurement m thods that nr either hnscd on n fixed price 1r cc st 

reimbur bl . sa e, and time and materials (Nok s nnd K lly, ..... 007). Lnmpmnn md Dime 

0989) term the approach to procurement method as the traditional ad er arial 

approach d an the col laborativc team approach. The common and general term for 

these procurement methods are traditional, package deal, and management contracts 

(Love t . . e al, 1998, and Tookey et al, 2001) and privatization (Malaysia, 2008c). These 

are show . n graphically in Figure 2.45. 

PRO UREMENT METHODS 

PRIVATIZATION DESIGN AND 
BUILD SYSTEM 

TRADITIONAL 
SYSTEM 

Design and 
Con truct 

Deign and 
Build 

Turnkey 

MANAGEMENT 
SYSTEM 

Build, Operate 
Transfer 

Build, Operate 
and Own 

Build, Own, 
Operate, Transfer 

Construction 
Mana emcnt 

Management 
Contracting 

Figur 2.45: atcgorizutioo of procurement system or method 

Sou rec: !\d:ipl xl rroni t ,o l' ·t al ( 1998), and M;ilayt;la (2008c) 
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Latham ( J 994) and Egan (1998) propose an improvement to the procurement method 

by utilizing 'P a artnering' concept that would reduce nfr ntution he twc n 

contracting parties, Black ct al (2000) note 1 h<11 various r 'S nrchcrs have nd\'l) nt -d 

for the partnering procurement m th d as ii n ·ompasscs three kc. elem nts th 1t 

Would hi ac ieve positive result. These k y cl m nts ar eliminating n :h ersarial 

relationsh. tp, encouraging the parties to work togcth r, and prom ting shared 

Ob' Jectives. 

Funh er more, partnering framework stimulates teamwork and continuous 

irnprovement (N aoum, 2003), establishes open communication (Ellis, 2002), 

establishes trust and channels to resolve disputes (Wong and Cheung, 2004), 

enco urages mutual adjustment (Bresnen and Marshall, 2002), and encourages co- 

operar ive contracting (Cheung et al, 2003). Ba ed on studies by several researchers, 

Beach et al (2005) ob erve that the elements of successful partnering that are 

freq Uently q d · I · · d bi · uote are management commitment, equrty, mutua vision an o JCCt1ves, 

trust and continuou improvement of performance, and good communication. 

l'o ach· ieve succe sful contracting, there should also be other efforts apart from the 

abov . e Partnering concept. Bower et al (2002) empha ize that there should be 

incenr ivc schemes included within the procurement framework that would motivate 

Parties t 0 the contract to perform and reduce disputes. Zaghloul and Hartman (2003) 

sug gest s · · · · · k everal steps narn ly cl car risk allocation between parties, negotiall n on n 

sharin . . g and build trust rclationsltip prior to th· · mm .nccmcnt f the contract, and 

estabr, . . .. ish u rixk r 'ward system 10 shar. any benefits of risks that do n L happen. 
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However even th h ' oug there are several procurement methods, many researchers ha c 

agreed th . at a particular procurement method may be best .uitcd for a pnrti -ulnr 

project based on the feature and characteristic of the pr j 'Cl hut thl r is no one 

Particular procurement method that could he term d as l he be st 111l'lhnd for .111 pt\ [c 'ts 

(Love et al, 1998). 

Similarl H . y, ashim (1999) in her study with regard to variou procurem nt methods 

Utilized · in the construction industry in Malay, ia concludes that in comparing the 

various procurement methods there is no one best solution that fits all. In addition, 

althou h g the procurement method is not a predictor of performance but it is an 

imp ortant variable that would affect the performance of the project. The study 

Postulate s that the decision on the choice of the procurement method needs to take 

into a ccount the client's requirements and priorities, and match against the features 

and benefits f h . . d . . h o t c individual procurement method. The ecr ion on t e procurement 

method. . is important a Ramly (1995) tates that decisions made at the early stage of 

any pr . OJect is crucial a it affect other ubsequent decisions and eventual performance 

Ofth e Project. 

liut the de · · d · f · d diff I cision on the election of the procurement metho rs con using an 1 icu t 

due to the diff . ak . id . d 1 renng variables and factors that need to be t en into consi erauon an 

each method ha it own trength and weakne es. Selecting the optimal procurement 

lllethoct f . . 01 a particular pr ject i a • ucce ion of calculated risks' (Tookey et al, 

2001) · Malay ia (200 b) highlights several fact rs that take into account the balance 

betwc . . . en t1m -cost-qunlity obj ·ctiv s, a ·countability, and market cond1t10ns. 
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Several studie s conducted develop models and framework to assist owners in the 

selectio f n ° the appropriate procurement methods. Love cl al ( 1998) constru 'I a 

framew k or of criteria that i general for simplicity but suffi 'i '111 us scl -ction t'rit 'ri.\ 

With the 0 nus on the owner lo provide w 'ightn) on their pre ft rrc d -ritctia. 

kumaras · warny and Dissanayaka ( 1998) ·onstruct a model tluu link the trnmc wor], of 

procurem . . cnt options lo project outcomes. J\lhazmi and Mnc nffcr. (- 00 'rent a 

software d .. mo el cornpnsmg several screening pro csscs based on chara t ri tics of 

Pr . OJect and 1· c tent, lime-cost-quality requirement , and the characteri tics of the 

various procurement methods. Al-Khalil (2002) develops a model using the analytical 

hierar h c Y process (AHP) based on four factors namely the project characteristics, 

owner' . 8 requirements and owner's preference which are then matched with the 

character· ti is re of the different procurement methods. A study by Sadeh et al (2000) 

Postulate that the choice of the procurement methods is based on the level of 

technolo . . gica! certainty of the project. 

Neverth I e es , Hashim ( t 998) claims that the procurement methods selected by owners 

are generally based on simple and basic reasons namely familiarity and flexibility of 

contract 1 · Lik · T k ' ear Y completion requirement and top management policy. 1 ewtse, oo ey 

et al ( 2001) find that the client usually select the procurement method they are 

familiar · . With and modification are made to the contract form. Although the client 

usually d id id . h I . cci e on the procurement method, other cons: eratwns on t e se ecuon 

shall be . . . . . . based on the degree of project defm1t10n (Ritz, J 994) and the type of project 

and c omp tcncics f th parties involved (Westcrvcld, 2003). 

1'hl\ " adn · · · d 1 b · f h 
11n1strat1011 of th, ·ontra 't is has ·d on th contractual an lcga asis o t e 

typ' or pru .urcmcn! 111 ·1hodl{ sckctcd (Morris und l lou di, 1987). But no matter 
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Whi ch procurem t h · en met od is used, there are generic contractual issues that can he 

d . enved for ad . . . . . . . mimstenng a contract. These contractual issues include th' sup 'r ision 

of Work progress, payment to the contractors, changes r variation works. dd:l) h' th 

progress, completion of k · ki I I f 
3 

.. wor , mamtcnan ', 1nc1 111) 1nnc t c l't'ts, nnu Iinnl .1 • -ount 

(Malaysia 199 . ' 4, RaJOO, 1999, 1 larhans Singh, 2002, an I Mnln sin _om~',). ,\h lull ih 

(2008) ill ustratcs these contractual issues graphi ally ns contra 'I administruti n 

flow ch art shown in igure 2.46. 

The c ommon dispute resolutions for contracts are through negotiation, mediation, 

adjuct· . ication or arbitration (Malaysia, 2007d). Negotiation or mediation is an amicable 

settle ment between the two disputing parties but the decision is not binding if either 

Party disagrees. The only difference is that mediation involves a neutral third party to 

be a . mediator (Malaysia, 2007d). There are several mediation rules as set out in the 

contract (KL. . International Airport Berhad, 1994), or a prescribed by the industry 

(Constru . ction lndu try Development Board Malaysia). 

Act· . JUd1cati · · · 1 f 1 db' di on is another alternative dispute resolut10n that invo ves a ma an m mg 

deci . sion by an adjudicator on the dispute that must be determined within a specific 

time ( Malaysia, 2008a). Most standard forms of contract include the provision for 

<lrbitr · ation to be held after the completion of the project and similarly the decision by 

the arbitrator i final and binding (Malay ia, 2007e, Pertubuhan Arkitek Malaysia, 

2006 ' and Federati n International Des Ingenieur- oun el , 1999). The Institution of 

Surv eyors Malay ia has initiated a handbook with regard to the conduct of arbitrators 

and . guict lin s on submitting dispu! .s to arbitration (The institution of Surveyors 

rvtahy . 
c Sta, 198 
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(b) Contractor 

The literatur d d . . e an eliberation on 'Contractor' comprise th f llowinn: 

• Selection of c ntractor 

• xpcrience and capuhility of the 'Ollln!ClOI' 

• Subcontractors 

The set . ection of the appropriate contractor for the project i important and difficult as 

the reperc . ussion of selecting unsuitable contractor results in substandard work, delays, 

dispute a d n at worst bankruptcy (Hatush and Skitmore, 1997a). Ritz (1994) and 

I<:artam e . . . t al (2000) reiterate the criticahty of the contractor's select10n procedure and 

rec0 mmend a regimented prequalification exercise (Kartam et al, 2000) or screening 

Process (R' . . itz, 1994). The criteria that are be used universally for the select10n of 

contra ctor include financial capacity, technical ability, management capability, and 

health and safety performance (Hatush and Skitmore, 1997a), possess expertise in 

~~ . . management, buildability and construct10n methods, and must be expenenced 

With re putable track record (Chan et al, 2001). 

In · 111Vitin h · ff' · · g t e tender from the contractor, they are to be given su icient time to 

Prepare . their propo al as insufficient time may re ult in improper bids that will 

SUbs equently affect the contractor's performance (Pate-Cornell and Dillon, 2001). 

Ngu Yen et al (2004) emphasize the crucial bidding process to ensure the election of 

lhe · tight ntractor successfully imp! ·m~nl th project especially for high- 

lech n I y pr j , l. 
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PWD outli · nes its procedure for the evaluation of contractor during the tender stage 

(Malaysia l 993) d . . , an develops computenzed software for the sere ·11111) process -s. 

The eva] . uauon process undergoes three screenin stas ·s. ThL' first stn•'1. tnk s into 

conside ti ra ion the sufficiency of the t n I 'r that in ·lmlL:S submission()(' nll th r quit d 

documents and I . , . comp ct 1011 of th' r quir d forms, posscsSL:S the re 1nir1. l minimum 

finan · I era capacity, and sat is factory pro rcss r nrrcn! works in h md. pon 

qualificat · 10n of the first stage, the successful contractor will go through the second 

stage n amely the technical and financial evaluation. Th evaluation criteria for the 

financi 1 . a capacity are based on the contractor's finances and sources of fund, and 

credit Worthiness. The criteria for the technical capacity are based on experience, key 

technic 1 . a personnel, and availability of plants and equipment. The third stage of the 

evaluar . . . ion process is to acquire the best economlcal tender amongst the contractors 

Who qualify the second stage of the evaluation. The evaluation takes into 

consid . · eration other a pect of the tender namely excellent track record and proposed 

completion period. 

It is c . . . 
0mmon practice for contractors to engage speciahst or general subcontractors 

for v . anous elements of construction works (Construction Industry Contracts 

Comm· ntee, 2006). Bently and Rafferty (1992) claim that these subcontractors play an 

important role in the uccessful completion of projects. They advocate several steps to 

~~ .. en by contractor to ensure good workrng environment for the subcontractors. 

'l'hese include prompt payment, provide support for any work change, efficiently plan 

and c . 00rdrnate work amon th vari us subcontract rs, and clear scope of work. To 

assist contra tors and sub ntra .tors in their contractual agreement, a m del term for 

~~ . ntra ·t works has be 'n cl ·v ·loped that scrv 'S as a template for them to draft their 

()Wn ' ontractual a ir 111 11t ( 'onslnt -tion Industry Contracts '01wnittcc, 2006). 
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(c) Technical 

The literature d d j. . an e iberation on 'Technical' comprise the followin i: 

• Co d. · or inauon between consultants 

• Res I · · · · · o uuon of technical 1ss11 s 

• D . esign and construction m rhods 

• Authorities approval 

Kwak (2 002) defines technical factors as those that involve design, engineering, 

constru . ction, and installation operation and compatibility of equipments. This also 

incluct es standards, specifications and construction methods. According to Cheung et 

al(200I) . ' construcuon involves complex technical process and is not an exact science 

that cul . rrunates into one perfect olution. 

Ina anct I . . . . .. yer (2005) recognize coordmat10n among project part1c1pants as one of the 

llllportant '. mgredient' for uccess of construction projects and this include 

coorct· Ination between consultants. According to them due to the involvement of 

l1lUltituct e of designer , con ultant and specialists in the construction industry, proper 

coorct· Ination has resulted in the uccess of many multi billion dollar projects and 

like · Wise, lack of coordination ha resulted in numerous failures of large building 

Projects . . . · Accordmg to the Board of Architects (2006), 1t 1 the respon ibility of the 

Architect to instruct and coordinate other consultants. In fact, they are the lead 

consult ants and hav been ackn wled red as th, design leader (Tan, 2004b). 
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As important . di . . is coor matron, so is resolution of technical disputes. Gao cl al (2002) 

postulate that d . esign and technical issues need to be resolved [mrncdiat 'I h 't\ 't' 'n 

the designer d . s an construcuon representatives and there should he (rcqu -ut s -h dul 'd 

meeting r s or the purpose. hcung ct al (2001) nuticipntc ckla s, npst't r l.\ttl)Hshi1, 

reduce efficiency leading 1 I · I 1· · · 1· 1 l :l l · o c aims anc 1111at1on procccc mas, s Km rec micnl 

dis put es and problems arc not resolved imrn diat ly. As 1 re cnti n is hcttcr than ur , 

they advocate for technical problems to be detected, anti ipat d and resolved before 

constru ti c ion. 

Pinto and Slevin (1994) acknowledge the importance of adequate technology and 

availabT 1 ity of the required technology or technological resources. Kartam et al (2000) 

observe th . . . . at as the con truction industry matures, it is becormng more technologically 

com l p ex. As uch, there hould be improved buildability of design and updated 

Const ruction method . 

Inefficient . f . and lengthy approval process may disrupt implementat10n o projects 

(Chua et al, 1999 and Kartam et al, 2000). Chua et al (1999) highlight the importance 

of the eff . . . . . . 
1c1ency of technical approval authont1es in ensuring the project completes 

Within th e contract period. The e include tatutory approval for development order 

and b . U1ld' · . Th . f mg plan , and other authorizations, permits and the likes. e processing o 

the ap n P ication for these approvals take time and vary in different project , cities and 

states ' and range from a few weeks to several month (Malay ia, 2007f). It is thus 

11ll.Portant that the applications arc timely to ensure approvals are obtained whenever 

l' equir d. 
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(d) Innovation 

The literatur d d . . ' e an eliberation on Innovation' compris' th' fnllowinn: 

• Innovation and improvement 

• Research and cl vclopm nl 

Innov · atton is to make s rncthing new and according to Tidd t al (1997) it is 'a 

Process f . 0 turning opportunity into new ideas and putting these into widely used 

Practice' . . and it is essentially about making changes. Pries and Janszen (1995) 

describe . . mnovauon as a new process or technology. 

There are two ki d f . . l d . . d . . n s o mnovauon name y pro uct wnovat1on an process innovation 

('f" ldd et al, 1997). They hypothesize that due to the constant changing of the 

envi ronment, the survival of an organization is ecn through its capability to adapt and 

bein gable to offer new product or process development. Kay (1993) draws attention 

to th e experience of ucce ful companies that shows one of the distinctive 

capabilities · 1 b I · h m turning around the company into a go a success is t rough 

innovaf ion. Similarly, Mohamad (2008) states that global success and global 

Optirnizaf . ion is through innovation of technology. 

Colli and Montgomery ( 1977) highlight the importance of having a competitive 

actvant age to be relatively ahead of compctit rs. And the key to maintain a 

corn Petitiv advanta e ver others is through innovation (Bender et al, 2000), as the 

capa . ity t inn vat' influence its Ion i-t 'J'l11 competitiveness and effcctivenes 

(Pai rel ugh, 200 .... ). l low v r, ac · rdin to Pri s and Janszen (1995), this source of 

con1p 'I .. 111 ' cd •c would onl I · t ffcctiw if it is properly managed Through 
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Innovation the . . . organization IS able to offer better product or service namely faster, 

cheaper a d f . n o higher quality (Tidd et al, 1997). Pate- orncll and I illon (100 I) 

Undertake c . . ase study of four projects and observe that inn vat ions or improve m -nts 

seems to h ave made a difference in the pr duct ion and mnnn11l'tnl'nl of .l ·f.lst -r 

bettcr-chca , . per pr jeers. 

Pries and J anszcn (l 995) conduct a study within the construction indus tr and ob erve 

that ap r . P oximately 72.4% of innovation derive from th suppliers, 7.5% from the 

contracto r and the balance are from the consultants and others. They conclude that the 

dominant· . mnovator in the construction is from the supply industry. 

liowever co d · · d · di · b d d ' mpare to other industries, construct10n in ustry is tra 1t10n- oun an 

conserv · . ative and IS relatively low in developing and applying new technologies and 

tnnovativ . e construction method (Prie and Jan zen, 1995). Rosenfeld (1994) state 

that th· . IS barrier is due t the characteristics of the construction industry where the 

inctu . stry IS capital inten ive, with legal responsibilities and very fragmented. 

lt is . capital inten ive involving large fixed investment and as such stakeholders are 

lllore i 1· . . nc med to u e the mainstream, time-tested design, materials and methods of 

constru . . Chon even if there arc new innovative products or processes that promise to 

have the potential of being more efficient. The con nucuon industry is al o litigious 

w· 1th an · · · · · l · · h increa mg numb r of di putes between contractrng pa1ues re u ting m t e 

Sta.keh old rs sp cially the c ntractors and consultants being more cautious in 

Pra ti . tcin n w m 'th ds and t hnologi ·s. 
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In additio h n, t e construction industry being fragmented means that successful 

Jnnovations b Y the contractors or consultants benefit the owner but wh nc tr 1hat 

innovations f ·1 ar , the contractors or consultants is fault d. /\s su .h Rosenfeld t l l)ll n 

claims 'th. . is imbalance between risk and profil dis·ouran·s lnvcnli cncss'. lll\\"\ r, 

Nathan (2008 . . · ) insists rhat for th constru lion of c )mpk building, innovation in 

technolo . gy 18 not an option hut a necessity. 

Tatum (l 987) states that to implement a new innovative constrnction technology 

requires . . organizational commitment, resources, experimentation, iteration and 

ref Inement. And h t e decision to proceed with the innovation is based on project 

re quirements, expected benefits, risk and liability, and flexibility of the technology. 

Fairclough (2 002) terms thi as the research and development (R&D) which is the key 

d' river of. . . . mnovat1on. Acknowledging that R&D requires large amount of commitment 

on re sources, Fairclough (2002) in i t that the government must be involved in R&D 

for the co . . nstruct1on indu: try not only a regulator, but also as sponsor and client. 

The Construction Industry Master Plan (Malaysia, 2007b) provide several strategic 

thrusts t 0 ensure a vibrant and dynamic construction industry generating foreign 

incorn e and fulfilling domestic needs. One of these strategic thrusts involves 

innovation through R&D. The Con truction Industry Master Plan highlight nine 

research · · · l · h R&D pnonty areas where the government will play a major ro e 111 sue 

llndertaki ngs. The e re car h priority areas shown in Table 2.27 are construction 

lt\aterial s, ma hinery and quipmcnt, industrialization of construction, IT, 

cnviro nm nt sustainability, hct1lth and safely, architecture and habitat, and other 

Cng· inccri n 1 asp' ·ts of ·onstruction. 
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One of h . t e mnovative d un ertakings carried out by the Construction Industr 

Develo prnent Board M I . . . h . . . . a aysia IS t e Industnahzed Bu!ldmg System (lBS). ms is :1 

constru ti c ion process that u e technique , products, c m] n cuts or huildin•' syst -ms 

Wh. ich invoJ vc prefabricated c mponcnts and on sit instnllntin11. The :\dnt tion of 11 S 

IS to overcome the current 

producr . ivity (Malaysia, 2003). 

labor int nsiv met hod in ire \sing md 

Table 2.27: Research priority areas 

l'tin 
know~onstruction/ 
Const ed~e-based 

ruction 

Prefabrication and offsite production; Modular coordination; 
Standardization; Mechanization; Construction system and 
performance; and Process improvements. 
Development towards integrated environment; Real-time data 
management; Computer aided design e.g. design software; Man 
machine interfacing; Artificial intelligence and expert systems; 
Virtual reality; and Global information system. 

RESEARCH AR A 
Const . ~---:---+_::D:..:~:.:T~A~TL::S~---------------- 

ruction materials Development of indigenous e.g. Timber, wood-based, bio 
composites; Steel product based on local materials; Cement and 
concrete products; Rubber based products; Advanced material and 
technologies; Value added local materials; and Material 
performance and analysis. 
Construction machinery; and Test and measurement apparatus. Constru . 

anct e ~hon machinery 
quipment 

c onstruct' 
anct quaJit;n productivity 

lnctustr· . 
Const ia).1zation of 

ruction 

Construction management; Construction policy research; 
Buildability; Zero defects; Standards and quality development. 

Environ 
susta· ment and 

inability 

Environmental engineering; Sustainable construction; Life cycle 
analysi ; Recyclable , reusability of building and construction 
material ; Energy efficiency; and Manipulation and properties 

Constru .------~th:.:.r:..:o:.::u~g::.:h__:g:::e~n:ct:.ic:_:.en~g:.:i.:.::n.:...ee::_r_i•.:.:1g:_. ---------------1 
safety ction health and Research wward enhancement on health and afety at site; 
A.rch· ------1 Occupational ergonomics; and Public health. 

llectu re and habitat Re earch toward Jiving comfort; Human friendliness; Urban 
environment; Heritage and con ervation; and Development of 

Bn · open system . 
ginee·· ------l~.:..::.:.: con t ung a pcct of Res ·arch int >chnological aspects of construction in the areas of 
ruction Buildin ; Roads, railway, harbor, canals; Drainage and irrigation; 

El •ctri al & 111 'chanical; oil & ras, tdccon1111unication; and 
______ _J_Brid, .s, cfo111, tunnel 'arth~, waterworks and reclamation. 

Soun:·: Malaysia (2007b) 
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RANKING OF SUCCESS CRITERIA AND SUCCESS FACTORS R 

OTHERS 

2.8 

There have been cvcral studie conducted whether direct ly on indirect I r •':mHn' 

the rankin f go components of project su css. I low vcr, :is nhSL'I' cd in the literature 

review 'researchers us d th term su ·c ss crit rin and suCCLSS r1 tors intcrchnngeub! • 

and th ese have caused confusion. As such, for th pur] ose of this stud . th e 

elements are categorized based on the definition given in paragraphs 2.6 f r success 

criteria a d n paragraph 2.7 f r success factors. 

2.s.1 R . ankmg of success criteria 

Stuct· ies on the ranking of success criteria have been conducted in various industries. 

Wateridge (1995) concludes that there appear to be no consensus on the most 

ll:Uportant c . t . . . n ena m Judging the succe s of information technology projects. But 

subsequent tudies have ranked these succes criteria although with some 

qualific . . ations. Hartman et al ( 1998) conduct an empirical study in the entertainment 

lUdu stry and rank end-u er sati faction as the critical success criteria, followed by 

time 'cost, and quality. 

p· inctings f rorn studie on succes 
criteria in various industries generally differ 

be twee n the variou studies. The study by Yang et al (1997) ranks the ucce factor 

as follow . . . · quality, time, and c t. White and ortune (2002) conduct a irnilar study 

and h t e r ki 1· ' · · t ti t d an mg of ucces criteria are: meet c tent requiremen , irne, cos , an 

quality s· · irnilarly, th result or the study by ollins and Baccarini (2004) is as 

follows· s . 1·· . ·'alts re wn r' n 'eds, quality. c st and urn '. 
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In the con t . . s ruction industry, several studies have been conducted to rank th success 

criteria A if • SJ (2004) conducts an interview survey with owners, consultants and 

contractors The t d . d. . . . 1 . . · s u y in icates time as the m sl imp rtunt prnJtt't ())J '11' , 

followed b Y cost and quality. Wang and 1 Iuunu (200.) 'Ond11ct n similm' int rvi \\' 

survey b t h u t c respondents arc supervising nginccrs.Thc result nf thc study indicates 

stakehold ers as most important and followed by quality rim and ost. The result of 

the em .. pmcal study by Gao ct al (2002) on project managers indi ate the criteria of 

cost foll . . owed by time, client satisfaction and quality. Based on their tudy, Chua et al 

0999) conclude that all the three criteria of time, cost and quality are of equal 

unportance and none of the objectives can be sacrificed. 

In sum mary, the ranking of the uccess criteria by various authors using the terms as 

Postulat d · · · · · 1 di e in thi study are tabulated in Appendix 8. Based on these empmca stu ies, 

the sue . . cess cnterion that is ranked a most important to achieve project success is 

surnm . anzed in Table 2.28. 

Table 2.28: Most important success criterion by various authors 

Most important success 
criteria Indu try 
Stakeholders' appreciation 

Entertainment industry 
Stakeholders' appreciation 

Variou indu tries Stakeholders' appreciation 
Various industries 

Construction (China) 
Stakeholders' appreciation 

Time 

Cost 

Quality 
Various industries 

lnfor111<.1tion t ·chnolo 'Y _ __, 
onstru tiou (Sin •apore) 

No consensus 

No consensus 
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2.8.2 R ki an mg of success factors 

The result of d . . a stu Y by Pinto and Prescott ( 1988) indicat 'S that the criiicul succ 'SS 

factors arc I , . . . . c car prOJCCt mrssion, cl rent onsullntion and top mnnn icmc nt support. ,\ 

survey b W . y hitc D and Fortune (2002) suggests that the lop fi c criticnl SU "LSS 

facto · rs irrespective f · d 1 · 1 I 1· 
• • o in us ncs arc c car goa . or t1JC 11 cs. top mnnnnem nt 

support, adequate funds or resources, realistic schedule and end-u er ommitment. 

Shenhar et I ( a 2002) took the study further by differentiating the nature of projects 

based on the degree of technological uncertainty. Their analysis indicates that for low 

Uncert · ainty project, the critical success factors are selection of contractor, budget 

lllonitor' . mg, design, quality management and autonomy of project manager. For high 

uncertainty pr . h . . . f . d f' .. eject, t e ranking of the critical success actors are pro3ect e imuon, 

Project . . . milestones, de ign considerations, documentation, policy and customer 

Particip . at10n. Belassi and Tukel (1996) conduct a similar study and the five ranked as 

critic a] . are client consultation, top management support, availability of resources, 

Prelimi . nary e ti mates, and project manager's performance. 

A. survey by Hartman and A hrafi (2002) on information technology project 

lUdicat h . . . es t e five ranked as mo t important are: owner mformed of project status and 

approval b . . · · o tamed at each tage, owner consulted at all stages, project commumcat10n 

Cha nncls . . . . s· ·1 l e tablished, clear project mis 1011 and top management support. irru ar y, 

Rant er and Walsh (2004) onduct w rk hops to identify succcs factors and conclude 

that the fiv 

rcalisti project sch, lul ·s, projc ·t mana, .r, I rojcct team, project monitoring and 

riti al pr jcct sue css factors are project definition and control changes, 

controJ 
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For the co . . . nstruction industry, Belassi and Tukel (J 996) postulat' that the critical 

success fa ctors ranked as important are top mana crncnt support, prnj1.ct nuuuiccrs 

performanc . . . e, availability of resources, and cli nl '011sull:1tin11. 'I he sm ly l y .vsif 

(2003) on construction proj cts in , nudi J\rnhin rnnk xl the fol Im in..,. critical sue "S,' 

factors: clearly d f d e me project mi. sion, ad qunt planning. ndcquatc L ontr lling 

techniqu es, owner's acceptance and adequate plans and sp ifi ations. Ngu en et al 

(2004) summarize the five critical success factors as comp tent project manager, 

adequate fund· · · d ·1 bili f mg, project team, commitment to project an avar a 1 ity o resources. 

The find' . mg of a research by Chan (2004) in Hong Kong healthcare projects shows 

that th e critical success factors are project management actions, project team and 

leactersh· . . ip, client's representatives' capabilities, contractor and nature of the project. 

Iyer and J ha (2005) conduct a tudy on construction projects in India and conclude 

that the f rve ranked critical factor are project manager's competence and capability, 

top management upport, monitoring and coordination, key stakeholders' 

cornrn· itment and client's competence. 

In summ ary, the ranking of the success factors by these authors is tabulated in 

Append· ix 9. Ba ed on the tudies by various authors, the critical success factors are 

further cla d . hi ified in accordance with the ucce s factor groups as suggeste in t is 

Stu ct Y and arc a sh wn in Table 2.29. The success fact r ranked as critical by these 

Stuct· res falls und r all th various success factor groups of human management, 

Pro css r . . d I . 1 ' aruzauon, and contract an t ·c 1111c.:a · 
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Table 2.29: Critical success factors by various authors 

Auth:o=rs:--~-------.----------..---~ Industry ucc ·ss fa .tor iroup 

Belas::::s-:-i a-n-d:--=T:-u_k_e_l (-1-9-96 __ 4 __ _:_. _JL~ Sh Various industries I l11111nn innnn~t'llll nt 

enhar et al (2002) - h •. gh te h nstructi n (Israel) I Inman m:mn•'t'm 'Ill 
c nolo ro·cct 

Bartman and Ashraf (2001) 
Kant N er and Walsh (2004 
guyen et al (2004) 

Iyer and Jha (2005) onstruction (India) Hum n mnnagern nt 
Pinto ~:-:--------1-----------+--------_J 

and Prescott ( 1988) Various indu: tries Orcranization 
Wh· Ite and Fortune (2002 Various industries Orcranization Bela .~---.::.:..:.::.:~~:!:.L--l-~~~~~~---~~~~~---_j 

ssi and Tukel 1996 Con traction Oraanization 

Ent 'rrninm nt 1 lumnn m m.1 aem -nt 
lnformat ion re hnolo •y --~l .:.:.ln.:.;.n..::.•n.:.;.n.:.;.1.:.;.n.:.;.11..::.11~;;;:''~'1.:.;.":.:..'t.:.:.11:___-J 

onstruct ion (Vi 'tnnm) Human mnn 'lgp1rnt 

Asif (2003) Construction (Saudi Arabia) Or anization 

Chan 2004 Construction Hon Kon ) Process 
~h~nhar et al (2002) - low Construction (Israel) Contract and Technical 
c nolo ro'ects 

Source: Various authors as stated 

2.8.3 Ra ki . . . n mg of succe s factors to achieve various success cntena 

Bela · 881 and Tukel (1996) analyze the ranking of success factors to achieve individual 

succe s .· .· . . . . criteria irre pecuve of industrie as shown in Table 2.30. Their study reveals 

that th .. e cntical succe factor to achieve either of the success criteria is similar, and 

that is , . availability of resource '. 

Table 2.30: Ranking of success factors to achieve individual success criteria 

Fact ors/ Measure Time Cost Quality Stakeholders' 
atisfaction 

I 1 

2 1 2 

3 3 4 
2 

. ourc ': 13 'lassi and Tukcl ( 199 ) 
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The study by Chua et al (1999) rank the success factors for different project objectives 

as show · T n m able 2.31. Their study reveals that the most ritica 1 su 'Cl: ss factor It 

ach· ieve the success criteria is similar and that is 'adcqunc of plaus nnd 

specifications'. 

Table 2.31: Ranking of critical success factors for different project objccttves -- ~ess-related factors Time Cost Quality 

~uacv of plans & specifications I 1 1 

Constructabi Ii t y 2 2 2 

~ctm ' · 3 4 
anazer s commitment 

~ 
5 

manager's cornoetencv 4 

~actual 5 
Econ · 3 
~orruc risks 
Re r · 4 5 
~stic obiectives 
Site Inspections 

3 

Source: Adapted from Chua et al ( 1999) 

Asif (200 4) ranks the ucce s factors to achieve the various success criteria are as 

Show · . · h h n in Table 2.32. As in the previous studies, his study also suggests t at l e most 

Critical · f · t d l't · success factor to achieve the success critena o time, cos an qua 1 ·y ts 

Si · rn.tlar d · · ' an that i 'clearly defined project m1ss1on · 

Table 2.32: Ranking of critical success factors for different project objectives 

Time Cost Quality 

I 

2 4 2 
ues 

3 2 5 

4 5 3 

5 
3 

umbrnnccs 
4 

Sour· ·: sir ( ()()/~) 
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As a summary th 1 · ' e ana ysis and ranking of success criteria and success factors h · 

previous r esearches and studies are as follows: 

1. Therese b ems to c no consensus on the most imp rtant success critc rion ns th -sc 

studies hav , , . . . c suggested either urn , quality or stak hnltkrs' 1pprcl'intit,n. 

2. There sc · ems to be no cons nsus on th' 'riticnl success fuctor 10 nehi YL' proj 't 

success h . a t esc studies su gcsrcd success fa t r. under al! the different fact r 

groups of human management, process, organization, and contra t and te hnical. 

3· There seems to be n consensus on the critical fa tor to a hi ve each criteria of 

time . ' cost, quality and stakeholders' appreciation. However, these studies suggest 

that the critical factor is similar to achieve each of the success criteria. 

l'hereD ore, without knowing or identifying the critical factors it will lead to repetitive 

failure i . . n project implementation. 

2.9 SUMMARY OF LITERATURE REVIEW ON PROJECT SUCCESS 

l'he 1· iterature n project ucce has reveal the confusion over the definition of 

Project succes . Scholar eern to agree that there is no consensus on what constitutes 

Project . . . success as there i no standard or common term for its definition. The debate 

on the d f .. e iruuon of project ucce started since 1950's and has continued until now. 

Froin th e early identification of time, cost and quality as a definition of project 

success d bi · · l di ' researcher have added many other outcomes an o Ject1ves me u mg 

Slak eholder , project manager, communication, leadership, project management, 

orga . nization tructure, re urces, contract and more. Later refinement separate these 

ele Inents int succ ss crit cria and success factors. However this is further aggravated 

a th terms us 'd f r su ·c 'SS .rit "Tia and succ 'SS fact rs are interchangeable or at 

ti1r1cs int . d f" . . d . . f . .rtwin '.This reveals .1 knowl ·dn • gap on a e 1111t1ve escnptlon o project 
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The literature review bl' h esta is es that scholars agree mana iing th' man factors 

required t hi . 0 ac ieve project success arc impractical and un;1chil' ahlc due to limit, 1 

resources a d . . . '. , .. n time. Pareto principle of 'important I ·w triviul rn.m "is :ld\'lW:lk' i nnd 

this is d . . . one by idcnii Iying and choosin nppropriat kc success rn 'I ors an :l L. P -n i 

au ener gy on them. However even th ugh th r ar s ·v rnl studies being; rri ut 

there is no consensus on what comprises the 

knowledge gap on the identification of the critical 

key su ess factor . This re eals a 

ucc . factors. 

This stud Y adopts the concept postulated by several researchers that project success 

comp. rises two components namely project success criteria and project success 

factors S · uccess criteria are the result area of what to be achieved and success factors 

are the orga · · · · F (4) nizational areas of how to achieve the success cntena. our success 

Criteria d . an thirty-three (33) succe factors have been identified as tabulated in Table 

2.33. 

Table 2.33: List of success criteria and success factors based on literature review 

SUCCESS CRITERIA 
What to achieve 

SUCCESS FACTORS 
How to achieve 

18. Performance, effectiveness 
and efficiency 

19. Planning 
20. Policy and strategy 
21. Project manager 
22. Project characteristic 
23. Project definition 
24. Quality management 
25. Resources and personnel 
26. Risk management 
27. Safety program 
28. Schedule 
29. Stakeholder management 
30. Team and leadership 
31. Technical 
32. Top management support 
33. Troubleshooting 

~: ~~rnp:etes within Time 
3. Mei etes within Cost 
4. St ~ s required Quality 

a eholders' appreciation 

1. Attitude, behavior and commitment 
2. Client consultation and acceptance 
3. Contracting 
4. Contractor 
5. Communication 
6. Culture 
7. Design 
8. Documentation 
9. Empowerment 
10. Estimate 
11. External environment 
12. Financial resources 
13. Go I/ obj cflvo and mission 
14. Innovation 
1 s. Learning organization 
16. Monitoring nd control 
17. Or nlz tlon tructur 
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v· anous researchers postulate that these success factors should be noupcd, as 

individu 11 . . a Y it w1JJ not affect the outcome of the pr jeer. As sn .h, four (·I) -omm )H 

and frequ ti. . . en Y mentioned clements 111 general ma nag m nt and projc t mnnag -m -nt 

n Iteratures are being used to group th s su cs. fa 'tors. These 11 hum m 

rnanagement, process, organization, and contract and tc hnical. The su .cess fa tors 

are red d . uce to eighteen (18) significant success factors and classifi d under these 

groups by factor analysis as further described in Chapter 4. Further literature review is 

co f n med to these eighteen ( 18) significant success factors. 

In summ ary, based on the literature review, the concept of project success is 

8Ynthe · . . . · sized to be defined as achieving the success cntena (What to achieve) through 

the sue f · · 11 · Pi 2 47 cess actors (How to achieve). This is shown diagrammat1ca Y m igure · · 

SUCCESS 
CRITERIA 

Completes within 
Time 

Completes within 
Cost 

Mc •ts required 
Quality 

Stakeholders' 
appreciation 

- 
SUCCESS FACTORS 

Communication 

HUMAN Project manager 

I 
MANAGEMENT Stakeholder management 

Team and leadership 

Quality management . 
Scheduling 
Planning 

. 
PROCESS 

l--0 
Risk management 
Monitoring and control 

Financial resources 
Policy and strategy 

ORGANIZATION 
Learning organization 
External environment 
Organizational structure 

CONTRACT Innovation 

AND 
Contractor 

TECllNICAL Tcchnical 
- ontractiug 

Figun 2.47: Projl·d success 
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The relationship between project success, project success criteria and project success 

factors are further shown in Figure 2.48. Project success is achieved wh 'n the project 

meets any or aJJ the four (4) project success criteria or rim ', cost, qtrnlit) .md 

stakeholders' · · b d b · I . ,.. l 1 · appreciation asc on what have en it cnt 1 ll'l ns t 1l project 

Obje · ctives by the stakch ldcrs, Each or the succ SS crit riu is achieved through th 

four f actor groups of human management, process, organizntion, md ' ntra t and 

technical Wi . · ithin each factor group compri es the various success factor . Human 

managem . . . . d ent comprises cornmurucauon, project manager, takehol er management, 

and te am and leadership. Process comprises quality management, scheduling, 

Plannin · g, nsk management, and monitoring and control. Organization comprises 

financi 1 . . . a resources, policy and strategy, learning organ1zat10n, external environment 

and or . gamzation structure. Contract and technical comprises innovation, contractor, 

techn· teal and contracting. 

SUCCESS FACTORS SUCCESS 
CRITERfA Communication 

Project manager 
Stakeholder management 
Team and leadership Completes within 

Time 
Quality management 
Scheduling 

PRO ESS &----+ Planning 
Risk management 
Monitoring and control 

Financial resource 
Policy and strategy 

&---+ Learning organization 
External environment 
Organizati nal structure 

Completes within 
Cost 

Stak sholdcrs' 
upprcciat ion tt---o1 CON'l'R/\CT 

/\ND 
TECJINlCAL Contracti 11 ' _____ -l--'-'-- 

l?· •gttr· • 2 40 ·c · ·i·u and success factors · o: I~ •lnHonship hclwt•t•11 pro.it•d sm·rr . .,s, su 'l'l'1.;s t.Tt c1 • · · 
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From the 1· . iterature studies as compiled in Figure 2.47 and Figure 2.48, th -rc seems to 

be a kno l d . . . we ge gap as there is no precise evidence l prov' whi .h ls the most criii ·.1l 

factor to d . ctcrrninc project success. 

2.10 CONCLUDING REMARK 

Chapter 2 presented the literature review with regard to the topic in general and 

Project · success in particular. On the onset it highlight i su pertinent to project 

implem . entation namely definition of project, project management, critical success 

facto rs, and project life cycle. It then further focuses on the definition of project 

success d . . . an descnbe in detail the two components of project success namely success 

criteria d an success factors. 

'fhe 1· lterature tudy ha a isted in building the concept of project success and 

identif . Ying the various project success criteria and project success factors as 

surnmari d . . . ze rn paragraph 2.9. The literature establishes that project success compnses 

the com 1 · · k hh ld ' · · P etion of project within time, cost, quality, and sta e o ers appreciation, 

anct e h ac of the e criteria 
achieved through the factor groups of human 

l1lanag ement, proce s, organization, and contract and technical. In addition, the 

liter t a Ure highlight that the common denominator of project success criteria and 

succ c factor in most tudies inevitably include the human factor. 

1'he foll · wing chapt r xamines generally the pr curem nt and construction projects 

In\,. al . iv1< aysia. 
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CHAPTER 3: PROCUREMENT OF CONSTRUCTION PROJECT 

JN MALAYSIA 

3.0 INTRODUCTION 

This ch apter underlines the procur rn nt of projects in Main sin. ~ laj rit 1 of the 

PU bl' re sector project or projects funded by the government ar implemented through 

the Public Works Department Malaysia (PWD), Deprutment of Irrigation and 

Drain age Malaysia (DID) and Ministry of Finance. These departments are the 

government's t h . l d . 1 . c . . ec ruca arms an imp emenung agency ror construction projects, 

\Vh· ilst the private sector projects are managed by either, design consultants or project 

m.anag . ers depending on the size of the project and the procurement strategy. It further 

highlights the number and value of con truction projects awarded and discusses the 

chaUe . . nges and the performance facing the construct10n industry. 

PUBLIC SECTOR PROJECTS 

Public sector projects are implemented through PWD and DID unless otherwise 

auth .: . ouzed (Trea ury Jn unction No. 182, 2005). Other government agencies may be 

author· . ized to implement projects a approved by the Ministry of Finance (Malaysia, 

1982). PWD is responsible for the planning, designing and construction of 

deve1 opment and infrastructure projects throughout the country (Public Works 

Department Malaysia, 2008). DID is responsible for the planning, design, 

tn1pte . rn ntauon and mana cment fall irrigation, drainage, river engineering, coastal 

Cn . gincering, and hydrolo y and wat r resources programmes and projects 

(D Partin 'nl or rainu 1. and lrri •ati n Malaysia, -008). 

177 



The tendering d . proce ure is generally through the open tender system unless approved 

otherwise b th M" . Y e imstry of Finance Malaysia (Treasury Instruction No. 171, 100 ). 

The other t d . en enng systems comprising the selected tender and nc ''l1t iatt-d t -nd r, 

reg · · uinng the Ministry of Finance Malaysia approval, arc exec p1h n to th norm 

(Malaysia 1995) · ' . The most common procur m nt m .ihod for g vornmcnt funde 1 

project is through the general traditional contra ts. thcr prr curcmcnt methods 

namely turnkey contract or design and build contract and privatization ar f r special 

Projects · . . or under special programmes (Public Works Department Malaysia, 2008). 

Bowever, in 1997, Malaysia was caught in a severe regional currency crisis. The 

Performance of the Malaysian economy in 1998, as with other East Asian economies, 

hact been adversely affected by the deflationary impact of the financial crisis that 

Plagued the region since mid-1997 (Malaysia, l 998a). In the effort to stabilize and to 

revive th e country' economy, the government announced the National Economic 

Recove p ry lan (NERP) that pre ent six trategic areas for action to address the crisis 

anct its pervasive negative effects on the Malaysian economy (Malaysia, 1998b). The 

recovery 1 b · b'l' h · · P an provides the framework for action to ring sta 1 ity to t e nnggu, 

restore f · h · con .idence, trengthen the fundamentals of the economy, contrnue t e equuy 

anct socio-economic agenda, as well as revitalize the financial and real sectors. 

Amon g t the mca ure proposed in the NERP is with regard to the procurement of 

gover · · · · ·1 k nmcnt funded projects. The government is to continue lo inve t in civi wor s 

anct · lllfrastru ture devel pment, especially for social pr jeers. This is to provide some 

rneasur · I · 1· · f support l > th, · nstru ·ti n sector as wcJJ as its mu tip ier economic 

fie ts s, rcdu ' th' s v ·rity of uncml loym .. nt and busin ss losses, and increase the 

llli I iz · ,\Ilion of surplus .quipm ·1it .uul 111:1( ·ri:ds (Mnlaysia, 1998b). 
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With such . recommendation for the construction industry, the govcrnm nr procci .. dcd 

to allo · cate a stimulus package of RM7 billion in 1998 (Malaysin, 199Xa) and lur -r 

another · stimulus package of RM billion in 2001 (Mnln sin, OOl:l) for th 

develo prncnt of public sect r faciliri s. Th· gov •rn111 cut he an to step up efforts t 

eliminate b . . . . . urcaucrauc delays as a measure 10 a c I ·rnl pr .JCCI 1mpkmcnution and 

completi · on in order to sustain economic growth as well a improve deli er of public 

goods and service . 

In 1999 ' to support the huge allocation for the construction sector and to ensure that 

PUblic · . projects would be implemented immediately, the government machinery issued 

Instruction on the delivery process (Malaysia, 1999). Through this circular, the 

govern ment accorded special exceptions from the normal procurement method and 

tenct . enng procedure for projects not exceeding RM20 million for federal projects and 

RMs ·11· mi ion for federal projects implemented in the state, to ensure speedy 

Procu rement of work . 

l'h . e special exception accorded for 1999 for works procured in 1999 and effective 

Until D . . ecember 1999 were for the followmg issues: 

l. Im plementing agencies _ AJJ government agencies were given the authority to 

unplcment their own projects and not through PWD. 

ii. Procurement meth d _ g vernment agencies were given the authority to choose 

the pr cu rem nt 
111 

thod of either traditi nal or design and build contract. 

iii T · ndering pr cdurc 
iov irruu ·nt agenci ·s were given the approval to is ue 

lender based on n ·got iat id or sd 'ctcd t ender. 
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IV Ap . · pomtment of consultant Architects, Engineers and Quantity Surv yors - 

government age · · · · ncies were given the authority to appoint such consultants ro assist 

them in the · J · · . imp ernentauon of their projects. 

In 2000 · ' in order to further ace I rat proj 't implcmentnti 111 ns woll as rein, 

processc h s, t e government appointed proj 't manng mcnt wnsultants Pl\ { to 

supe · rvise public ector projects. Projects were awarded on design-and-build ba is to 

short en processing time as well as expedite project completion. These special 

exception f s rom the normal procurement strategy wa instructed to all the government 

agen · cies for federal projects not exceeding RM20 million and for federal projects 

lihplemented in the state not exceeding RMS million (Malaysia, 2000). This amount 

Was subsequently increa ed to RM30 million for federal projects (Malaysia, 2001b). 

The s . pecial exceptions commenced from September 2000 until August 2001. An 

extension was given until December 2002 (Malaysia, 200lc). These special 

exce · Phons were similar to the previous instructions in the year 1999 with slight 

ihoct· · 1f1cations a follow : 

l. Implementing agencie _ All government agencies with no technical departments, 

Were required to appoint PMC in accordance with the location for the project 

management ervices. 

ii. p rocurement method _ To en ure speedy implementation of projects, the 

Procurement w uld be through design and build or turnkey contract. 

iii T · end ring pr cedurc _ The tend ring method of selected tender required no 

appr val fr m th, Ministry of Fiuanc ·Malaysia. J lowcver, for negotiated tender, 

the g h J ov rnm ·nt ag 11 ·i 'Swee r~quicd to s~ek sue approva. 
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With the abov h . e c anges m the procurement strategy for government-Iund -d projects, 

there was a d n a vent surge of PMC, made more distinct and ilPI arcnt from th' ' ar 

2000 to 2004. Due to the direct irnpl Ill nuuion of public prnjtl'lS hy )th r 

governm t , . en agencies, a larg number of PM w r set up to tnkc :lth nntnac or th s' 
Sp . ec1al ex · cepuons from the normal government pro cur m nt strnicg 

llowever the sudden surge of private consultants i.e. the PMC. implementing public 

projects hi hl' . . . ig ighted the expertise or lack of expertise of PMC. Project success and 

failures . are suddenly in the limelight due to projects being implemented at such a 

trerne d n ous pace from 1998 to 2004. The scrutiny on the implementation of public 

Pro· ~ects was made more evident since their implementation was not only undertaken 

by govern · · 1 In 2004 ment implementing agencies but private sector consu tants. , the 

govern . ment in tructed that the procurement of government-funded works would be 

ltnplemented by the government implementing agencies (Malaysia, 2004). This 

instruction · d d t th cancelled all the special exempt10ns accor e o o er government 

agencies . h . . in t e implementation of works projects. 

PRIVATE SECTOR PROJECTS 

llarb an Singh (2002) state that the tendering system for majority of the projects are 

carried out through well defined and indu try recognized procedures and the 

comm l . d . . . d n Y employed procedures are open tender, selective ten er, negotiation an 

Jo· tnt~ventur s. r the type listed, the most familiar are open tender, selective tender 

and n . g uat d t end 'r. 
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Be furth er notes that the procurement method that have established thcrns elves as 

industry · sanctioned norms are the traditional general contract, dcsi in nnd build 

contract , management contracting type and misceJJane us typ 's c)t' contra 'ts name I) 

fast tracking and partnering. The procurement method familiar to Inc 11 pmcrition rs 

due to th · · en continued use in the past is th traditional gen ml contracts. he 'Sign 

and build and management contracting arc currently b ing implemented but n t t its 

full potential. These various procurement methods are being utilized in on form or 

anothe · · . r in engmeenng and construction contracts but there has been no data on the 

extent f h . o t err usage. 

3,3 PROJECTS AW ARD ED 

The t t I 0 a number and value of construction projects awarded from the year 2003 to 

2oo7 are shown in Figure 3.1 and 3.2 respectively. During these years, an average of 

5A90 numbers and an average value of RM61 billion per year of projects are awarded 

(adapt d e from Hassan, 2005 and Malay ia, 2008d). 
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Figure 3.1: Number of projects awarded as of May 2008 

, ourcc: Aduptcd frrnn l lass1111 ( 00 ) 1111d Malaysia (2008d) 
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Figure 3.2: Total expenditure for projects as of May 2008 

Source: Adapted from Hassan (2005) and Malaysia (2008d) 

i\s show · . n m Figure 3.1 and Figure 3.2, there is a tremendous increase in the number 

of const . ruction projects though the years. The total number of projects awarded has 

increased f rom 4,517 numbers in the year 2003 to 6,745 in the year 2007 that is 

almost 50% increase within 5 years. The total expenditure for the construction 

Projects . . . amount to RM 49.l billion in the year 2003 to RM88.0 billion in the year 

2007 wh: . ' ich is almo t an 80% increase in 5 years. 

3.4 p ROJECT SUCCESS RATE 

In M alaysia, the chalJenges or problem facing the construction industry include 
,. 
Ineff . icient and ineffective methods and practices', 'dirty, dangerou , difficult image', 

'difficulty in ecuring timely and adequate financing' and 'inability to provide total 

tnt egratcd l' o luti n' (Malaysia, 2007a). Th' finding of a study by Abdul Rashid 

(2002) ' . . . . . sh ws I hal th, pcrf orrnance of the construclJon 111dustry ts below average as 

show . ninlabl·3.I 
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Table 3.1: Performance of Malaysian construction industry 
r:---_ 
Perfor · . mance indicator 
1-- 

Performan'' 

Design d 
Poor Good Ver (H)1)d F'\l't' 11 -nt 

C an construction time 
- 

onstruction cost 
o 

Quality of . 
0 

Use of material and workmanship 0 

U modern technology 0 

se of p · Beafth . roJect management tools 
0 

Lev and safety on sil 0 

~investment in R&D 0 

ectoral rf time pe ormancc (overall in terms of 
R . ' cost and quality 
esidential · . Civil e . 'c~mmcrc1al and industrial buildings 0 

Pubr ngmeenng and others 0 

p. re sector 0 

nvate sector 
Export f 

0 

Ex 0 consultants' services 0 

Port of Su contractors' services 0 

ccess of technology transfer 0 

Source: Adapted from Abdul Rashid (2002) 

Table 3 1 · shows the performance of the construction industry rated in terms of the 

Variou · Indicator namely design time, con struction time, construction cost, quality, 

techno1 . ogy, project management tools, and standard of workmanship. There is no 

Perform . . ance indicator that has been rated as either very good or excellent. The 

Perfo rrnance for health and safety, foreign consultants' services, and technology 

trans£ . er is rated a poor while other indicators are rated as merely good. 

Dela · ys in construction project arc prevalent (Abdul-Rahman et al, 2006). In a study 

by on, man (2006) reports that 42% of the project completed on or before date of 

cornp1 . etion and the remaining 58% completed either on extended period or delayed or 

not completed. An ther study n government funded projects reported that only 112 

out r 5 . . 12 projc ts or 22% of th, proj .cts completed 011 the dale of complet10n. The 

rerna· . 111111) 00 78o/c) proj .ts in .urrcd c.l .lay with an uvcragc of approximately l 71 

days ' I 'r pro1· ' t M I · 0() 7 ) a ~I SW, - ' · 
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Report bas d e on government projects implemented (Malaysia, 2008e) states that in 

October 2008 , a total of l ,428 projects have been awarded under 
111 

Mala siu Plan 

(2006 - 2010) to the amount of RM27.34 billion c ntract sum. 111 ()f th 'S contra 'ts. 

a total of J 3 . . ' 17 projects (92o/i) arc pr gr ssing in a .ordancc with the wor], 1 rogrnm 

but the . . rcmaimng 111 projects (8'fo) hnv h en cntcgorizt:d ns 'sick pr(~ju:·t' ut f 

Which 61 · projects have overrun their date of ornpl (ion. A projc t is .onsidcred us 

' . sick proi t' h Jee w en the progress is delayed for more than 3 month . The Nex Sunday 

Times (2008) also reported that 45 sick projects under the Ministry of Works are 

Undergoing rehabilitation with 15 more projects to be undertaken within the next two 

Years. 

In add. · . 1t10n, the report (Malaysia, 2008e) based on key performance index, states that 

a total of 384 projects are to be handed over to the client in October 2008. Out of 

these . · PIOJects, 333 projects are on chedule to be handed to the client and there is a 

delay f 0 13 .28 % where 51 project will not be able to be handed to the client as 

Scheduled. 

Ith as been identified that majority of variation works occurs due to design mistakes, 

req uesr for change by the client, ite difficulty, construction problems on site, 

changes in procedures, and relocation of existing utilities (Malaysia, 2006b). It was 

reported (Malay ia, 2007 g) that under the 9th Malay ia Plan, out of RM8 billion worth 

of cont· 000 ·11· hi h · · t l ract, the co t had increa se by RM290, mi 1 n w ic is approx1ma e y an 

increase f . %. Th r p rt also highli hts the statistics from the Implementation and 

0 rdinaUon A ency, Malaysiu 011 a study based n 156 projects costing RM4.3 

biUi · . I n rncurnng an addilinn;d works of over 20% of the cost. t was also reported 

that . <1noth ·r stud based 011 20 prnjL ·t su111pl ·s indicu! ·s 4WYo of the variation works 
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are due to . request by client, 22% due to incomplete design, 18% due to human 

9% are una t .. n icipated works and 5% due to local authority requirements. 

'!TOf, 

According to the Auditor cncral's report (Malaysin, 007h), the main flaws in 

quality that ha b id vc ccn 1 cnrificd ar s rious stru .rur cl (ccts, sctth:nk'nt. s 'lil crosi )11, 

leak age, unsuitable building layout, poor quality mat rials. p or w rkm: ns hip, 

defects · . in equipment and malfunction facilities. 

3.s CONCLUDING REMARK 

·Ch apter 3 presented the procurement of construction projects in Malaysia. For the 

private sector, projects are procured by clients through industry recognized and 

cornm l on Y employed procedures that are familiar to the stakeholders. However, for 

the pubi· .. re sector, projects are implemented through PWD, DID and Ministry of 

Finance Th . . · e procurement is strictly regimented through procedures and instrucuons 

from th e Mini try of inancc Malay ia. It also highlights the environment of the 

const · rucuon indu try in Malay ia that is seen as inefficient with below average 

Perfo rmance. Reports on the implementation of the government funded projects 

lUdicat d · · · · d fl · 1· e elays m the achievement of ume. variatJon on cost an aws m qua ity. 

l'he foll · hi h · owing chapter describes the methodology used for t is t esis. 
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CHAPTER 4: RESEARCH METHODOLOGY 

4.0 INTRODU<.:TION 

This chapter describes lhc methodology used in rhis res 111"h, This is nu imp rtunr 

Part of th e research as it will evenlually dclermin th r Iiabilit of the ·.mnl. sis and 

the findings. This chapter starts with a discussion on the methods by previous studies 

as a reference to the various techniques u ed. It then goes on to describe the approach 

of the study. 

Based . on the literature review, a theoretical model is then developed. The proposed 

theoref l ica model can be use by practitioners and stakeholders in the selection of the 

Criter· ta and critical factors for project success. For data collection, this research 

car· ncd out a preliminary tudy and field urvey u ing structured questionnaires. Data 

ts then analy d b d . . . . l 1 . ze a e on the mult1vanate staustica ana ysis. 

Th· is study emphasizes on respondents' knowledge and perception based on their vast 

experie · . nee in implementing and delivering successful projects in the Malaysian 

constr . uct1on industry. It i postulated that a set of significant success criteria and 

Critic l a succes factor will emerge from the study and a uch, the Jes ons learnt by 

the r esp ndent n what are the inter-related key area, that are critically important are 

captured in this tudy. Thi tudy then, correlates the project success factors to project 

succe s .· . . . . d , . ' cutena rel vant to the Malaysian construction 111 ustry. 
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PREVIOUS RESEARCH METHODS ON PROJECT SUCCESS 

Chapter 2 ide ·r . nti ms several project success models developed in pr cvious studic s h~ 

v . anous auth ors. Chua et al (J 999) observe that studies c ndu IL'd tc) ilk nti( l'ritil'.\I 

success f actors have been using both the quanlitativ' m'nsurLS nnd 1.'. p1.rt l pinion. 

ffoweve b r, ascd on the review of curr nt lit'rnlurcs, while n f1., studies used 

qualitativ h e, t e common methods chosen i. 

Prelim· inary or pilot tudy using structured queslionnaires prior to th field urvey. 

Based on that experience, the structured questionnaire were then refined before 

ernbarki ng on the field study. 

4.1 

The meth d 0 s and analysis used by the researchers are tabulated in Appendix 10. The 

lllUltiv · . . . anate statistical techniques are used to analyze data by these studies namely 

descri ti P rve statistics, factor analysis, linear regression, stepwise regression, 

correlatjon analy i , frequency of mention, quantitative ranking, and relative 

lIUp ortance index. For mo t of the studies, the respondents are a mix of clients, 

contractor · · b h · d ' con ultant , upcrvi ing engineers, project managers in ot pnvate an 

PUblic se t . d . . . d . c ors and statutory bodies. The studies are came out in vanous in ustnes 

namely the information technology industry, entertainment industry, 

teleco . . . mmurncation industry, mining indu try, transport mdustry, and construct10n 

inctustr . . . y. However, the analysis is generalized even though the respondents are from 

d' iffere nt categories of takeholders and industries. 

l3asect on th vari us methods ad pted by previous researchers, this study opts for the 

quantitativ m th cl lo y usin 1 structured 

Preti mi nary stu ly prior to till' fi ·Id surv' 

questionnaire survey including a 
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4.2 APPROACH OF STUDY 

The three · main approaches or styles of research are the ethnography approach. th, 

survey ap h proac and the experimental approach and bas xl on th dnta l'l)llu.'tl'd the 

results from these researches arc shown cirh r as d scriptivc or inf~rtntinl (1'L\1'1Pll. 

1987 o.n ' 1 and Johnson, l 99 l, Ahmad Mahdzan l 99-, .J sson, _001, an i Arifin, 

2004) Th · c survey approach is able to describe, explain ·111 l explore a phen m n n 

(G·1 11 and Johnson, 1991), able to arrive at a reasoned on lusion b logically 

general i zi f mg 'rem a known fact (Sekaran, 2000, and Tricker, 2001) and i efficient 

anct accurate to gain information on a population (Zigmond, 2000). Since that is the 

basic re · quirement of this study, the survey approach is chosen. 

Purthe K . . r, erlinger ( 1986) classifies the survey approach accordmg to the methods of 

Obt . · ammg information that is by personal interview, mail questionnaire, panel, 

teleph . . . one and controlled ob ervation. Although he considers the personal interview as 

the rn ost powerful tool for social cientific survey research, this study elects to use the 

structu red questionnaire urvey method. This approach is advocated where there is 

already a strong body of accepted theory, models or concepts (Aripin, 2004). There 

are n umerous studie on the ubject of project success and taking into account all the 

attrib utes highlighted by the previous studies this study is able to construct a 

corn prehensive theoretical framework. 

1'hi 8 tudy mv Jved the combinati n f result area and organizational areas of 

constiu · 1 I cuon pr jccts. A such, it is not only concerning technica issues but a so 

111ana m nt areas. In this asp 'cl, 'ill and Johnson ( 199 I) state that when the tudy 

tnvoJv manu ·111 nt ·ont 
ts, in pnn iple the research should be done through 

I '''t. ,, 111 \ a hypot 11 ·sis I I t II .,·,. 'll" (I 'S'l'1·il1i11 • tl1 • hchuvior of a sp cific 
t n a am x ,, , 
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population. However, Supranto (1986) advocates data analysis on the behavior of 

individual and role of organization to correlate management problems. 

According to Lester (1980) and MAMPU (1987) prior to th' rmnrucnc mcnt of .m_' 

research, the researcher needs to determine th, typ of r s arch and how it will be 

carried out. This is important to enabl the r search r t d cide n the research 

Process th · · ' eoretical framework and data collection. 

4.3 RESEARCH PROCESS 

Sekaran (2000) creates a model for a research process as shown in Figure 4.1. 

1 lypothcscs 

, Research 
design Data 

collect ion 

Figure 4.1: The research process for basic and applied research 

Source: Adapted from ckaran (2000) 

1'his ith ' study adopts th · r 'S .ur h process advocated by 'ckuran (2000) and starts wi 

defi . ning a problem by identifying hrond ar .. ·1s of inter ·st through observation and 

PtcJi1\ · · 1 · the construction unary 1<.l[h 'fill I or d:tt:I S ll[hl'Si:t,l'd With 'Xj)l'l'i 'II(:(.' wil lfll 
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industry. Then a theoretical framework is developed that identifies all the attributes of 

project success. Based on this, the research framework is then d csiun d and dat,1 

collected 1 · , ana yzed, interpreted and reported. 

The research framework for this r s ar h study, ndnplcd from Ch 111 ct nl t-00.+, is in 

two ph ase as shown in igure 4.2. The first phns is th darn ~otlcction mprising 

literatu . re review, preliminary study and field tudy. The next phase of the stud is the 

data a I . na ysis and findings. 

LITERATURE REVIEW 

Drawn on knowledge published in literature 
Develop theoretical framework 
Develo structured uestionnaire 

PRELIMINARY STUDY 

Test the ucces criteria and factor 
Grouping of success factors 
Refine re earch tatement 

FIELD SURVEY 

Respondents 
Face-to-face interview 

l 
DATA ANALYSIS 

Factor analy i 
Descriptive stati tics 
Pearson's correlation 
Multivariate anal sis of variance 

CONCLUSION 

Figur. 4.2: Research fnuncwork for this research study 

Sourc ·: Adapt xl from Chun 0t al (2004) 
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4.4 THEORETICAL FRAMEWORK 

The main bi . . . . 0 jectrve of developmg a theoretical framework is as a basis and iuidc for 

the research (S k e aran, 1984). The theoretical frarn w rk for this stud is shown in 

Figure 4.3. It is formulated hy synrbcsizin 1 all the attributes of project success ,\S 

postulated b . Y various researchers and th litcrntur reviewed in hnptcr _.t). he 

framework, which is a refinement of the diagram in Pianrc -.-1-8. nrti culatcs that 

Project success comprises two components. 

p· irstly th . ' e project success criteria that explain what are to be achieved. These are the 

result areas on completion within the required time, within the allocated cost, meets 

the required quality, and achievement of stakeholders' appreciation. The criteria are 

competing and at times conflicting with each other as each criterion is pulling at 

differe . nt directions on the ame limited resources. The key is not only to balance 

these c . . . ntena delicately but the main takeholders are required to prioritize and agree 

On th . eir relative importance at the on et of the project o that when trade-offs happen 

it Will not affect project ucce s. Secondly, the project success factors that explain 

how to hi . . I .. ac ieve the success criteria. These are the orgamzationa areas comprising 

tjght . een (18) factor that are clas ified under the groupmgs of human management, 

Proces . . . s, orgamzation, and contract and techmcal. 

ln su mmary, the theoretical framework postulate that project success comprise the 

completion f pr ject within time, co t, quality and stakeholders' appreciation, and 

each of th s criterion is achieved through the factor groups of human management, 

Proce , . . s, rganizati n, and ·ontracl and t .clun .al. 
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4.S DATA COLLECTION 

According t S k : 0 e aran (2000) and Zikmund (2000) data sources can be primar) and 

secondary d T . ata. hi study uses both secondary data and primnr dntn. The prindp.\l 

sources f 0 secondary data arc obtained from documentary sources n imc 1~' books, 

periodicals r . . ·, professional journals, conf r 11' pnp rs, refereed puhlicntions, research 

Papers, economic rep rts, statistical sources, gov rnrn nr s urccs, internet inf rmati n 

articles a d . n magazines. Primary data arc obtained through the preliminar tud and 

f Ield survey. 

The study b egins with exploratory work on issues pertaining implementation of 

Projects in the construction industry. This include the areas of tendering procedures, 

Procurement methods, contract administration, quality management, risk 

Itlanagement f · 1 · · l · t d , aci itie management, va ue management, projec management, an 

constr · . . . uct1on management. Zikmund (2000) h1ghJ1ghts the importance of exploratory 

resea. h re and tate that it purpo e are to diagnose situation, screen alternatives and 

disco Ver new idea . 

The exploratory work, conducted between 2004 and 2005, includes studying relevant 

book . s, Journals, articles, news, attending related national and international 

conf ere · d · l · · nces, seminars, and workshop, and apporntment an mvo vement in national 

Policy-making h l t k 1 · J d ta k forces. In addition, t e exp ora ory wor a so inc u es 

invesr . . igat1ve interview and discus ions with industry player and university lecturers. 

l'he · tndustry players comprise principals of several professional firms, top 

m nt of c ntra ·ting ·on1panies, s mior officers of government agencies, and 

Pres id nts of r .gularory boards (Appendix 11). 
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The two-prong approach of both the literature and investigative discussions prov 'S to 

be effecf Th rve. e relevant books, articles and news, and various conferences and 

Se . mmars attended have assisted in streamlining and f rmulatine s 'V ·nil isstll'S thnt .H' 

apparent and impending within the constru tion indusrr . The iny,sti~'.uh· 

discuss· . · ions with university lecturers, consullnnts, contrnctors, no crnmcnt nacn i s 

and regulat b . . ory odics, and clients enable a more fo us, urrcnt, and pertinent issu to 

be the subject of the study. These assisted in idcnt if ying a clear and preci e c tatement 

of th . e recogrnzed problem (Zikmund, 2000). 

4.51 D · ocumentary sources 

Secondary data can be freely available and is useful for familiarization process and 

generating ideas (lesson, 2001) as it provide a body of knowledge to build on 

(z· ikmund 2000). In addition, Denzin and Lincoln (2000) state that these documents 

are Valuable as sources of reference and triangulation. Triangulation is used for the 

application of two or more method on the same research problem to increase the 

reiiabT 1 lty of the result (Gummerson, 2000). 

A. thorough literature review is carried out to identify the problem areas, to formulate 

the objectives and to choose the methodology of the study. According to Chan et al 

(2004), the literature review i to gather information, data and issues that will 

contrib · d d · h d ute in developing a framework for the stu y an prepanng t e structure 

questionnaires. The information and data coJiected that are then generalized and 

analyzed s rves as a window to achieve the objective of the study (Bailey, 1984 and 

l3a1· ran, 198 ). 
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4.5.2 St t rue ured questionnaire 

A major reas f h · on or c oosmg the survey approach rather than relying on S('Clmdar. 

data sources is that the questionnaires can be tai I red to t IK' pr l.'is1.. 11.. s m 'h 

objective (T · s rickcr, 2001). The qu stionnair s in this stud nrc ck)St ended and 

tailored t o the construct of th theor tical frarn work. I lowcvcr, rcspon l nts arc gi\"'n 

the · opuon should they choose not to use the giv n multiple h i " an.\ -ers. 

comprehensive structured questionnaire with guided inrervi w based on th literature 

review of the success criteria and success factors was developed. 

The q . uest10nnaire deals with three rnam issue to elicit the significance and 

correlation of both the project success criteria and factors. Firstly, it is with regard to 

the respondents' demographic profile as required in Section A of the questionnaire. 

Second! . . y, It IS about the measurement of importance and agreement on the project 

success c .it · · C Th. dl · · h CJ ena as required in Section B and Sect10n . ir y, It is t e measurement 

Of. importance of ucce s factor as required in Sections D, E and F. The last part of 

the qu . . . estionna1re Section G is an optional section should the respondents wish to offer 

th . eir comments and views. A sample of the questionnaire is attached in Appendix 12. 

The qu . . e tionnaire compri e even section as follows: 

1. Section A pertains to the respondents' demographic profile. 

2· Section B collect data pertaining to the importance of project success criteria. 

Thi ection addres e respondents' perception of what are the important 

criteria t be achi ved in any successful implementation of projects. The 

respond nts arc required to rank these success criteria. It also includes the 

d escription or ':t .h of th I roj ·ct succ ·ss criteria. 

''cti n p •rtains to a ir .cm ·nt on project succ s criteria. This section still 

uddr sses th· it s of' th· 1\•sp011d1.:11ts with r ·gurds lo success criteria. But 
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mstead of its importance, the questions aim at measuring the r spondcnts' 

agreement on statements pertaining the success criteria. 

4· Section D i on the importance of succes factors fc r various criteria. l'his 

section addresses the respondents' p re pti n or whn! nrc th levels of 

importance of the success factor -rroups in a .hicving c ich of the sue 't.:SS 

criteria. The respondents arc r quir cl to rank th . 'sue css fact r groups. 

5· Section E i on the importance f success factor within the . ucce s factor 

groups. This section requires the respondents to rank each of the success 

factors within the four factor groups. 

6· Section F is on the importance of elements of success factor. This section aims 

at measuring the respondents' perceptions on the description of each of the 

project success factors. 

7· Section G records the comments and views of the respondents. 

Although this tudy deal with mea urement that is ubjective and abstract, it could be 

translated into numeric data through the use of scale and analyzed through statistical 

anaty · sis (Ahmad Mahdzan, 1992). As such, the scale of importance and the scale for 

ranki . ng u ed is the five-point cale of 1 to 5 as follows: (1) Least important, (2) Quite 

1111P0rtant, (3) Important, (4) Very important, and (5) Critically important. In addition, 

the Scale of agreement used the Likert scale of 1 to 5 where (1) Totally disagree, (2) 

Di a gree, (3) Neutral, (4) Agree, and (5) Totally agree. 

Peter on (2000) , tales that as the questionnaire is the 'heart and soul' of a research, it 

111Ust be onstru t xl ·l'~'ctivcly t 
cnsur the respondents decode the re earch 

qticst· . . 1 ns as mt .ndcd hy the r ·s .ur her an I the answers arc encode to provide the 

r l 'v· . , ,int infonu.uion. As su .h, in drnflin 1 th· queslionnair1.;s, several points are 
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co . nsrdered to e 1· bili . nsure re ia ihty, accuracy and unbiased responses. The questionnaires 

are simpl b . e, rief and specific (Peterson, 2000), relevant, accurate, and not lcadinu ' 

loaded, ambiguous, or double-barrel questions (Zikmund, 2000), uplirtin•' nnd not 

borings . 0 as to motivate respondents to hccomc involved (/\hinnd, 100J) nnd inv h's 

'selling' as t h . . . ow y n rs irnportant to parti ipat in th' surv y to cncourna LIL~ erntion 

(Tricker, 200 J ). 

4.5.3 p 1· . re rmmary study 

Condu f c mg a preliminary study prior to the actual field study is a best practice (Liaw 

and Goh, 2002, and Naoum, 1998). Preliminary study is beneficial as it sets and paves 

~w . . ay to achieve the objectives of the study (MAMPU, 1987). According to Ahmad 

Mahctzan (1992), preliminary study is carried out to test the relevance and clarity of 

the qu . . . est10nnaues, the suitability of the scales used, and the duration and cost of the 

rnterv· iews. These will then be the ba i of the actual field study. 

As such, thi re earch conducts a preliminary study in 2006 for duration of three 

l1lonth T s. he objective of the preliminary study are to test the success criteria and 

factors 1: • • f ' ror the purpo e of grouping the succe s factors into genenc actor groups, and 

the sel . ection of significant uccess factors. The interviews are based on the structured 

questionnaires. The respondents are from a working group of thirty (30) professionals 

fro in the public and private sectors who have been cho en and appointed by the 

Con truer] n Indu try Development Board Malaysia to develop the curriculum for the 

national t . . . r· d rainmg module f r 'Cert1 re 
nstruction Project Manager' (CCPM). Their 

qua]ificati ns ran . from archit, ·t, quanlity surveyor, and engineer who have more 

lhar l 1 5 years 1 ·ri ·n , in th constru 'ti n industry. 
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The quest· · · ionnaires are given to all the members of the working group and twenty five 

are completed. The interviews are carried out face-to-face with th' r 'Spnndc.: ms to 

assist in a · . . ny quenes faced by them. The focus of the prclirninur stud is t'tw th' 

respond t en s to rank the success riicria and sue ·'SS fnctms, ind rclc vnnt 

questionn · . . arrcs regarding the su .ccss factors using th s nlc of I to 5 ns mentioned in 

paragraph 4.5.2. 

Admini t · s ratively, the outcome of the preliminary study how that, notwithstanding 

some minor amendments, the questionnaires are clear and relevant to the objectives of 

the study. The utilization of the five-point scale is found to be equally suitable as the 

respondents are able to measure their perceptions using the scales. In addition, the 

structured · · · h · · ff · questionnaires using face-to-face interview tee mque is very e tective to 

clear any queries from the re pondent . It is also noted that not more than two 

1nterv· . . . . · iews could be earned out within a day. Although the actual time to answer the 

Stru ctured questionnaires i less than one hour, but respondents are equally eager to 

ex.pa d n on the rea on for their responses. 

To a 1 h f f na yze the data the ucce criteria arc ranked based on t e requency o · the , 

responses received. The criterion that i frequently picked-out by the respondents is 

ranked · · · · · k d d d h. as first. The next frequently picked-out cntenon is ran e as secon an t is 

goe on until the la t of the four criteria. Similarly, this simple technique of frequency 

of men ti n i carried ut f r ten ( 10) success factor . This technique is used by 

l3eJa si and Tukel ( 1996) and White and Fortune (2002). 

Th . e l suit f th pr liminary study shows th" success criteria ranked a fir t is 

's '10~e/iofrl<'rs' rl/lfJrecintion ·, s ·coml is '(}110/ity', third is 'Cost' and lastly 'Time'. 
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The top ten success factors chosen are 'Team and leadership, Project 111m1<1ga, 

Comm · · unicauon; Stakeholder management, Planning, Scheduling, Org<111i-:.t11it)11, 

Monitoring and control, Financial resources and Quality 111anr1,qe1111•m ', In ndditi in, 

the f · . . indmgs of the preliminary study gr upcd the sue 'SS factors into the fact w 

groups of 'Human management, Process, Orf!.t111izotio11, mu! ontract in I tc 'lmi' 11'. 

The group· . b . . I . mg is y applying the factor analysis tee 1111quc t 

factors (further explained in paragraph 4.6.1 ). 

nil the identified su ess 

Dsing the classifications of the success factor groups, the result of the preliminary 

study that chooses IO critical success factors falls under the groupings of 'Human 

management', 'Process' and 'Organization' as shown in Figure 4.4. The emphasis of 

~m · 1 k an management being the highly ranked success factor is a so ta en into 

consideration in synthesizing the research statement as stated in Chapter I. 

SUCCESS FACTORS 
SUCCESS CRITERIA 

Sta kcho I ders' 
a rcciation 

I. TEAM & LEADERSHIP HUMAN 
2. PROJECT MANAGER--------~ MANAGEMENT 

~. OMMUNICATION ~ _ ·- 
4. STAKEI !OLDER MANAGEMENT 

5. PLANNING PROCESS 

6. SCI JEDULING 
7. ORGANIZATIONAL STRUCT 
8. MONITORING & CONTROL 
9. FINANCIAL RESOURCES -+---1-R-..GANIZATION 
JO. QUALITY MANAGEMENT 

Meets required 
ualit 

Fi~un· 4.4: Cut ·~ori:r.nfion of sm·t'l'.'IS fndors in the IJl'climinury study 
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The findings of the preliminary study are presented in various s nninnrs ,11\d 

congresses in Mala . d . . . l .r . I I . . ysra an in internat1ona con1erences 111 nc on 'Sta, Singnporc. aud 

Canada Th . . · e objectives arc to lest the idea and th ' nccpt of pnjt.:ct success as 

postulated · in the study, and th rankin r or sue css rit riu nnd the critical sn "css 

factors Th · e concept and the ranking of both th crit ria an I In tors in the seminars 

and con£ erences are favorably received by the participants. 

4.5 4 F' I · 1e d survey 

The field study is conducted through personally assisted questionnaire or face-to-face 

to ensu re that the respondents understand the approach and objectives of the study, the 

cornponents of project success and the definition of each criterion and factor. Naoum 

0998) . . and Ahmad (2003) claim that this is the best method of data eollection as it not 

Only ensures a high re pon e rate but also accuracy of re ults. According to them with 

the ph . ysical pre ence of the re earcher, the respondents will complete the 

question · · if d d 1 · d di 1 naires and any ambiguity or doubt will be clan 1e an exp ame irect y and 

irnrn ct· e iately. 

The respondents are requested to reflect on successful project implementation in 

Which they have been involved. This will assist them to answer the questions 

accord· d r h · ing to the perception of actual ituation of the projects an ior l ose particular 

Project t be their frame f reference. This technique is similarly applied in the 

Stud· ies conduct d by Pint and Prescott (1988), and Wang and Huang (2005). Upon 

colllpl tion f the intervi ·w surv ·y most r ·sponc.1 ·nls requested for the theoretical 

l'ran1ew 'k . . . 01 for th 'Jr r 'I 'tl'll .c. In addition, s v 'ral respondents also requested to be 

'nfon n d or the finnl anal sis. 

f- 
r I) 
C'.". 
'l.J .. · 

'/) 
.....) 

x 
UJ 
o. 
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4.s.s Sa I I · mp e se ection 

The process of sampling involves a small number r th wh I populntion to d1..'ri\ , 

conclus· ions regarding that p pulaiion (Supranlo, 1986). This means tluu th 

responde ts f . . n s rom the sampling will re] r s nt th population for the research \ n .mm, 

1998• and Sckaran, 2000). 

There are two main I · f 1· h · b bili 1· tee rruques o samp mg, t at 1 pro a 1 ity amp mg and 

nonprob bili . . a 1 ity sampling (Sekaran, 2000; and Liaw and Goh, 2002). On the onset, this 

study h c ooses the probability arnpling as according to Zikmund (2000) this technique 

ensur h es t at every member of the population has an equal probability of being 

Selected and as such, it is not bias which is inherent in nonprobability sampling. 

The · . . cntena set for the sampling of re pondents are to ensure that they would be able 

to rep resent the population a required in the scope of the study. The criteria for the 

resp ondents are as follow : 

a. The respondent mu t be involved in public sector project namely 

government housing, clinic , offices, and infrastructure projects uch as 

roads, highways, dams and bridges implemented through PWD, DID, 

relevant other government agencies and Mini try of Finance Malaysia; 

b. The resp ndents held the position of project director (PD) or project 

manag .r (I M) f proj · ·t mana 1 »neru teams if it is in-house or PMC firms 

if externally ap] oint .d; 
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c. The in-house project management teams are formed for a spc ific projc 't 

and are actively engaged in project management scrvi cs from illl.'l ption 

until project cl sed- ut; 

d. The PM firms arc rcgist red with th Ministry of Pinnn '1.. ~ lalnvsi 1 nd 

arc actively engaged in projc t manag mcnt . r ices from in c.;~11 n until 

project clo ed-out; 

e. The respondents must have experience of not less than 10 years in the 

construction industry; and 

f. The projects undertaken by the respondents are successful based on the 

perception of the respondents. 

These criteria arc very important to en ure the election of suitable respondents who 

carry out the role of project directors and project managers of government projects 

and are involved throughout the project life cycle. Based on the above criteria, the 

respondent are project managers and project directors with more than 10 years 

experience from in-house project management teams in PWD, DID, and Ministry of 

Finance and if externally appointed are from active PMC firms registered with the 

.Mini try of Finance Malaysia appointed for government projects. They are chosen as 

resp ndent because public sector project are implemented through PWD, DID, other 

relevant 

chapter . 

vcrnment a nci 'S and Ministry of Finance Malaysia a discussed in 
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Respondents from the government agencies are in-house project mana cm nt teams 

specifically formed for special projects in the PWD, DJD, and Ministr <)f Fin.me 

Malaysia. There are sixteen (16) special project teams cornprising a tnt:1l of thin~ 11.'ur 

(34) project director and project managers. ut r this total, onl 1 t\ Pnt~ -si. ~-t') 

project directors and project managers m t th ·rit cria s t for the respond 'Hts. 

Respondents from the private sector arc the PMC firm r gis ter d with th Ministry 

of Finance. There arc a total of eighty (82) PMC firms registered with the Ministry of 

Finance, where seventy (70) firms are from Semenanjung Malaysia and twelve (12) 

firms are from Sabah and Sawarak. Since this study does not encompass Sabah and 

Sarawak, only the 70 firms from Semenanjung Malaysia are considered. All the 70 

firms are contacted but upon further checking only thirty-seven (37) PMC firms are 

Still active while the remaining thirty-three (33) PMC firms are either not active or not 

totally engaged in project management ervices. Within the 37 active firms, there are 

a total of hundred and two (102) project directors and project managers and out of that 

total, seventy- ix (76) of them meet the criteria set for the respondents. 

As such there i a total population of hundred and thirty-six (136) project director 

anct project manager comprising thirty-four (34) from in-house project management 

teams specifically formed for special projects in the PWD, DID, and Ministry of 

Finance Malay ia and hundred and two (102) from PMC firm regi tered with the 

Ministry of Financ . ut of thi total, the respondents for this study is I 02 project 

direct r and project managers which amount to seventy-rive percent (75%) of the 

P puJation. Th sc r ·spondcnts r-ornprix • tw ·nty-si ( .... 6) project directors and project 

111anagers fr m in-house projc t mana 1 .mcnt t xims Iron: PWD, DID and Ministry of 
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Finance Malaysia and seventy-six (76) project directors and project managers from 

PMc firms. 

The population and respondents arc shown graphically in Fiuurc .+.5. 

I 
-- 

I PRO.TE T MANAGEMENT TEAMS 

I 
I I 

Govern men! 1 n-housc 
Project management PMC firms 

Teams 
I I 

Project Teams I Semenanjung Sabah and 
( 16 teams) Malaysia Sarawak 

I (70 firms) (12 firms) 

I 
Respondents who Respondents who Active Firms Non-active Firms 
do not meet criteria meet criteria 
_ (8 PD and PM) (26 PD and PM) en firms) (33 firms) 

LEGEND: I 
PMC: Project Management Con ultant Respondents who Respondents who do 
PD: Project Director meet criteria not meet criteria 

PM: Project Manager (76 PD and PM) (26 PD and PM) ~ 

Figure 4.5: Respondents for this study 

4.6 ANALYSIS OF DATA 

Anal · ysis of data would generate acceptable conclusive results through statistical 

means (Norusis, 1990) and able to construct a detail description of a phenomenon, to 

Provide recommendation to the problem identified (Karnaruddin and Roslim, 1990). 

~dwards and Talbot ( 1999) note that for surv ·y design, data analysis is mainly 

lhrot:1gh d . . . . . . I . escnpuve siausucs and so1111;; stausuca tcsun i. 
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In this study, data is analysed using the statistical package f r cial s ·i .ncc (SPSS) 

software employing multivariate statistical analysis mprisin n t':lcllw .m.11~ sis. 

des · · cnpt1ve statistics, Pearson's correlation coefficient, and multi nri ll nnnlysi» f 

v . anance (MANOVA). According to Zulkarnaian and I lishnmuddin (_001), P ... is l 

popular statistical package used in the field of scion nam ly mannncm nt, edu ati n 

and economy. Based on the literature review, majority of th previous tudies in 

project management utilize multivariate statistical analy i . Thi method is able to 

analyze data to explain the relationship between the different variables of project 

success and to identify the key factors that would not be ascertained by other methods 

(Shenhar et al, 2002). 

Internal consistency condition of the data set or internal coherence of data is 

irnportant in any data evaluation (Hair et al, 1998, and Aripin, 2000). This condition is 

necessary since any comparative as essment to be valid it has to be made on equal 

basis, that is comparing like against like and that data are not bias. In this condition, 

Whatever conclusion is derived should be able to reflect the correct situation of the 

Problem being investigated. As such, in order to achieve the requirement of high level 

of tru tworthine of the research findings, internal consistency tests are performed on 

the data set. Data consistency is thus measured by the value of the alpha coefficient 

Obtained. This means that the higher the value of the coefficients obtained the more 

con i, tent will be the data set. A mark below 0.70 is c nsidered as lack of internal 

con · srst n y (Nunally, 1978). 
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4·6·1 Factor analysis 

Factor analysis is a mathematical procedure d · 1· d · I an is app re main y to r 'duce the 

number of variables, to identify relationship or somcthin) in common bctwc n 

Va. nables, and to classify or group these variables (Williams and Mone , _no I . 'I his 

study 1. app ied fact r analysis in id ntifyin th grouping or the success fact rs ind 

reduces a set of variables to a smaller numb r of variables or Iactors. he • s ntial 

purpose of factor analysis is to describe, if possible, the covariance r lati nships 

among many variables in terms of a few underlying, but unobservable, random 

quantities called factors (Johnson and Wichern, 2002). It examines the pattern of 

interco 1 . . . rre anons between the variables, and determmes whether there are subsets of 

Va( iables or factors that correlate highly with each other but that show low 

correlations with other subsets or factors (Williams and Monge, 2001). 

l'here are different methods of extracting the factors from a set of data such as 

Pri · ncipal component analy j , principal axis factoring, image factoring, maximum 

likerh 1 ood factoring, alpha factoring, unweighted least squares factoring, and 

Weighted least squares factoring. The method chosen depends on the size of the 

samples, the number of variables and the communality estimates between variables. 

B:owever, whichever methods used generally produce similar results (Statsoft, 2003). 

l'he · h f · h f principal components analysis (PCA) to extract t e actors is c osen or this 

stucty, as according t M fTStore (2007), PCA is often preferred when the main aim 

Of tbe analysis is to detect or classif y iructure. P A with a varirnax rotation method 

18 arried ut through th, . p s fa .tor pro rram. This method transform a set of 

Variables int a 
11 
'W s ·t or ·oinposit, variabl •s or principal component that are not 

corr'Jat xl with ca .h othn. Th ·s · Iin .nr rn1111linati ms of variables, called factors, 
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account for the variance in the data as a whole. The best combination mak 'S up th' 

first principal component and is the first factor. The second principal .ompouc nt is 

defined as the best linear combination of variables f r 'Xplainin•) the varinnr 

accounted for by the first factor. In turn, there may he n third, fourth nnd th 

component, each being the best linear combination of vnrinblcs not 1 .countc :1 fir l: ~ 

the previous factors. The pr ccss continues until all th variun s arc accounted f r. 

Table 4. 1 is the Mea ure of Sampling Adequacy (MSA) that provide the degree of 

tntercorrelation among variables that ranges from 0 to 1. For any variable that scored 

below 0.5 is considered as inadequate and unacceptable (Jantan and Rarnayah, 2006). 

Even the score of between 0.5 to 0.7 is not strong enough and considered as mediocre 

and miserable. Hair et al (1998) suggest the index of 0.70 or above as middling, hence 

is used in this study. 

Table 4.1: Measure of Sampling Adequacy 
r-- 

!--Measure of Sarnolinz Adequacy (MSA) Comments 

r--_ 0.80 above Meritorious 

0.70 0.80 
Middling 

I-- 0.60-0.70 Mediocre 

--- 0.50 0.60 
Miserable 

Below 0.5 
Unacceptable 

Source: Jantan and Ramayah (2006) 

In this study, thirty-three (33) uccess factors are ubject to factor analysis. Initially, 

the appropriatencs of fact r analysi · to be carried out is assessed through two 

St · · ati tica] mcasurern nts; Kaiscr-M ·y ·r- lkin (KM 

Sph cri ity. Th. KM ind, quantif ·s th de irce of intcrcorrclati ns among the 

and the Bartlet' test of 

V·t . 'riaht ·sand th. appropriat ·11 ·ss of Ca ·tor anal sis. 
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The Bartlett's test of sphericity is a statistical test for the presence or correlations 
among the variables. It provides the tatistical probability that th corrc lnrion mntri 

has 8· ifi ign: icant correlations among at least s me of th· variables. 'Ilk siunifi .nnt "'f 

the test (/J-vaJue <0.05) indicat s that factor analysis is appr prime to be con Ju 't ed. 

As shown in Table 4.2, the value of the KM (0.747) xcc is the minimum 

acceptable level and the Bartlett test is significant (p-valu <0.000) at 0.05 

sig ·r· ni icance level. As a result, factor analysis is carried out. 

Table 4.2: Summary statistics of K.MO and Bartlett's test 
r--__ 

~O Measure of Sampling Adequacy 0.747 

Bartlett's Test of Sphericity Approx. Chi-Square 872.302 

- Degree of freedom 153 

p-value 0.000 

For the purpo e of thi tudy, four (4) factors are set to be extracted. The four factor 

groups extracted with their re pective items, factor loadings, percent of variance, 

curnulative variance and reliability coefficients are summarised in Table 4.3. The 

factor ' • · · h f "th f I · l di d group Human management contams erg t actors wr ac 01 oa ings range 

frorn 0.631 to 0.785. Eight factors load on the second group of 'Process' with factor 

loact· mgs ranged from 0.570 to 0.773. The third group 'Organization' is made up of 

ten factors. Their factor loadings ranged in ize from 0.517 to 0.737. Eight factors 

formed the fourth gr up ' ontract and technical' with factor loadings ranged from 

0.459 t 0.742. The ~ urth factor roup explain 6 I .04% or the total sample variance. 

All fa t rs are r .asonably r ·liabl as th· Alpha's c efficients are abov the threshold 

Va[u of 0.70. 
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Table 4.3: Summary statistics of factor analysis and reliability coeffici nts 

~ 
Factor 

- 
Individual factors Factor % of umulative Alphu 's 

__ Group Loadina Variance %) ( twffidm1 
Buman 

- 
Communication 0.785 33.074 J .. 07-J. o. _,() 

management Project manager 0.770 
Stakeholder 0.744 
management 
Team and leadership 0.736 
Project definition 0.676 
Client consultation 0.670 
and acceptance 
Performance, 0.656 
effectiveness and 
efficiency 
Attitude, behaviour 0.631 --- and commitment 

Process Quality management 0.773 10.930 44.004 0.723 

Scheduling 0.767 
Planning 0.743 
Risk management 0.722 
Monitoring and 0.717 
control 
Documentation 0.677 
Troubl hooting 0.648 

!---.._ Safety program 0.570 
Organization Financial resources 0.737 9.942 53.946 0.875 

Policy and strategy 0.733 
Learning organization 0.724 
External environment 0.714 
Organization tructure 0.707 

Empowerment 0.642 

Culture 0.641 

Top management 0.621 

upport 
Goal/ objective and 0.606 

mis ion 
Resource and 0.517 --- personnel 

Contract and Innovation 0.742 7.089 61.035 0.812 

Technical Contractor 0.720 

T chnical 0.713 

ontracting 0.710 

·si n 0.687 

Estimat 0.610 

Proj t churn 1 •ristics o. 71 

T · hnolo 1y 0.459 
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As suggested by Jantan and Ramayah (2006), the score of above 0.70 is middling and 

as such is . d . hi use m t is study. Hence, based on the factor analysis, th siunifi -nnt 

factors that achieve a score of above 0.7 arc adopted for this stud . This is shown in 

Table 4.4. 

Ta hie 4.4: Significant success factors 
r-- 

Factor Items Factor Loading Alpha's 

t-- 
Coefficient 

Human Communication 0.785 0.930 
rnanagement Project manager 0.770 

Stakeholder management 0.744 -- Team and leadership 0.736 

Process Quality management 0.773 0.723 

Scheduling 0.767 

Planning 0.743 

Risk management 0.722 

t--_ Monitoring and control 0.717 

Organization Financial resources 0.737 0.875 

Policy and strategy 0.733 

Learning organization 0.724 

External environment 0.714 

t--_ Organization structure 0.707 

Contract and Innovation 0.742 0.812 

Technical Contractor 0.720 

Technical 0.713 

Contracting 0.710 

4.6 2 D . ti .. · escrip rve statistics 

Descriptive analysis converts raw data by rearranging, ordering and manipulating for 

easy interpretation (Zigmund, 2000). According to John on and Wichern (2002) a 

large set of data will be difficult to extract relevant information unless the data are 

as es ed by a ummary number, mcasur of lo ation or central value, or a measure of 

'Preact r variation. .scripuvc statistics provide such summary by calculating the 

Pcrccnta cs, [requ .n ·y distribution, avcra c mean and standard deviation. 
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Even though Chan and Kumaraswamy (1997) opined that descriptive statistics namcl 

the mean score does not reflect relationship between attributes and as su h arc not .in 

appropriate technique to assess overall ranking, others disn 11\ ns the us d th 

technique for such purpose. This technique is amonast that us 'ti in snuli sh) fk lnssi 

and Tukel (1996), Hartman ct al (1998), Hartman and Ashrnfi (-00 ), Nguyen et l 

(2004), Collin and Baccarini (2004), lyer and Iha (2005), and Wnng and Huang 

(2005) to rank the succes criteria and factors. 

4·6·3 Correlation analysis 

Correlation analysis establishes and describes the strength and direction of 

relationship between two variables. The common statistic methods are the Pearson 

correlation and Spearman's Rho correlation (Williams and Monge, 2001). The 

Pearson correlation is used when the data for the variables are interval and it measures 

the degree of linear relationship between two variables usually labeled X and Y. The 

Spearman' Rho correlation is used when the data for the variables are ordinal. While 

in regression, the emphas i is on predicting one variable from the other, in correlation 

the emphasis is on the degree to which a linear model may describe the relationship 

between two variables. 

Correlation coefficients reveal the magnitude and direction of relationships (Cooper 

anct Schindler, 2001). The sign of the correlation coefficient ( + , -) defines the 

directi n of the relation hip, either positive or negative. A positive correlation 

coefficient means that as the value [ one variable increases, the value of the other 

Variable in rcas s; as on, d ecr eases th' other dccreas "S. A negative correlation 

c ct't'· · h h d d · 1c1 nt indicates that as on· vari:ihl' incr .as s, t ot er ccrease , an vice- 

v rsa. 
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The computation of the Pearson product-moment correlation coefficient is as follows: 

ryx ::: cov(y, x) 
~var(y) * var(x) 

Where 

Cov(y,x) = the covariance of y and x 

Yar(x)::: the variance of x 

Var(y)= the variance of y 

Th· IS study applied Pearson's correlation coefficient to investigate the relationship 

between project success, project success criteria and project success factors. The 

Interpretation of the values of correlation coefficients as compiled by Zakaria and Md 

Sorn (2001) is shown in Table 4.5. The interpretation of the value ranges from 0 to 

+I- 1, where the ab ence of a relationship is expressed by a coefficient of zero and a 

Perfect positive or negative correlation is expressed by a coefficient of+/- 1. 

Table 4.5: Interpretation of the values of correlation coefficient 
r-- 

Values of Correlation Interpretations 

--- Coefficient ( r ) Guilford (1956) Norusis (2002) 

~ - No linear correlation 

-ti:_O.o to +/-0.2 Very weak correlation Very weak correlation 

~0.2 to +/-0.4 Low correlation Weak correlation 

-ti:Q.4 to +/-0.6 or +/-0.4 to +/-0.7 Medium correlation Moderate correlation 

+l-0.6 to +/-0.8 or +/-0.7 to +/-0.9 High correlation Strong correlation 

~.8 to +/- J .0 r +/-0.9 to +/-1.0 Very hiah correlation Very stronz correlation 

+1-1.0 -- - P .rfcct positive or 
n .gativc lin ar 
correlation 

, urc ·: Ada] t ·cl from Zak aria and Md om (200 I) 

• fl 
i..~ 
•·.l 

. ,_ . ) 
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4.6.4 Multivariate analysis of variance (MANOV A) 

In this study, MANOVA is carried out to test whether there is a signifi 'ant diffct -ucc 

of perception of project success criteria and pr jc t sue' 'SS C:1t'll)l'S 1 twc -n 

respondents' demographic characteristics; years or xp ricncc, qunlificntion, s ~·1 'It\ 

type of project completed and position held. 

The purpose of a t te t is to assess the likelihood that the means for two groups are 

sampled from the same sampling distribution of means (Carey, 1998). The purpose of 

an analysis of variance (ANOV A) is to test whether the means for two or more groups 

are taken from the same sampling distribution. The multivariate equivalent of the t 

test is Hotelling' s T2. Hotelling' s T2 tests whether the two vectors of means for the 

two groups are sampled from the same sampling distribution. MANOVA is the 

rnultivariate analogue to Hotelling's Tl: As such, the purpose of MANOV A is to test 

Whether the vectors of means for the two or more groups are sampled from the same 

sampling di tribution. 

In MANOVA, the null hypothesis tested is equality of vectors of means on multiple 

dependent variables across groups (Hair et al, 1998). MANOVA examines similarities 

and differences among the multivariate mean scores of several populations. The null 

hypothesi for MANOVA i that alJ of the centroids (multivariate means) are equal: 

1(, : µ1 == µ2 == µ3 = .. .µ11• The alternative hypothesis is that the vector of centroids 

are unequal: HA : f.Li ':/:. µ2 ':/:. µ3 "# .. .µ11• When the null hypothesis is rejected, 

additi nal t . ts ar clone to better understand the data. o per and Schindler (2001) 

consid 'r d om, f th' t 'sts that arc as follows; 

i) nivariatc Ft ·sts .an be run on the deptndent variables 

ii) Sunultun ous ·cH1fid ·11 .c int 'I' uls can h · produ · ·d for ·ach variable 
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For the 1 · · mu tivariate test procedures of MANOV A to be valid, three assumptions must 

be met (Hair et al, 1998). These are: (1) the observations must be indcp mdcnr, (.)th, 

variance-covariance matrices must be equal for all tr atrn ·nts and (J) the st't l'r I~ 

dependent variables must follow a multivariate normal disrrihuriou; thnt nn~ lin nr 

combination of the dependent variabl s must follow a normal distributi :m. ne 1f th' 

common methods to test for normality is by condu ting Kolmogoro - mirn \' t st. 

The null and alternative hypotheses adopted arc as follows: 

Ho: The variable is normally distributed 

H,: The variable is not normally distributed 

4.7 CONCLUDING REMARK 

Chapter 4 described the methodology used for this thesis. This study involves the 

survey approach using structured questionnaire method. The research framework for 

this study comprises two phases namely the data collection and data analysis. Based 

on data collection, a theoretical framework is formulated by synthesizing the 

attributes of project uccess. Data are analyzed using the SPPS software employing 

multivariate stati tical analysis comprising factor analysis, descriptive statistic , 

Pearson' correlation coefficient, and MANOV A. 

The analyses on the preliminary study, through factor analysis, has as isted in 

identifying four ( 4) ignificant success criteria of time, cost and stakeholder ' 

appreciati n and eighteen (18) significant succes factors that have been classified 

Under th sue ess fact r groups of human management, process, organization, and 

c ntract and t chnical. 

l'h f( Ile win) .huptcr Ir ·scn(S tiler .sult of th. n ·Id surv ·y. 
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CHAPTERS: ANALYSIS AND FINDING 

s.o INTRODUCTION 

This chapter describes the analyses of data through the various multi nrin: suuisti ,11 

techniques and the discussion on the findings. Dal a oll tion f r primnr inforrnati n 

18 conducted through a questionnaire survey and is analysed using SPSS soft, are. 

There are three parts to the analyses. Firstly in paragraphs 5.1 and 5.2, the analyses 

are on the background of the respondents and the measurement of data to ensure 

consistency and validity. Secondly in paragraphs 5.3 and 5.4, the analyses are on the 

interpretation of the data with regards to project success criteria and success factors. 

This includes the correlation between success criteria and success factors and the test 

of significance of relation hip between project succes and its components. Thirdly in 

Paragraphs 5.5 and 5.6, the analyses comprise testing of perception of project success 

Criteria and succe s factors between demographic characteristics to see if there arc 

Sig if 111 icant differences. 

s.1 BACKGROUND OF RESPONDENTS 

'fable 5.1 summarises the demographic characteristics of the respondent . The 

re POndcnts arc cla ificd by years of experience, qualification, employment sector, 

types of project and their po t within the project team. In terms of majority of the 

respondent , 59 resp ndents (57.8%) have a working experience of more than 20 

Years; 62 r sp ndents 60.8~) arc mgin .crs, 76 r .spond mts (74.5%) arc employed in 

th privat · sc ·t r, 52 resp ndents (.51.0%) arc involved in ducation projects, and 75 

l' • 51 ond nts (7J.5'7') urc proj1..· ·1 uumau ·rs. 
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Table 5.1: Demographic characteristics of the respondents 
~ 

Demographic Characteristics Frequency Percent n;;-- 
- (' ) 

Years of Experience 
-- - 

1 0 to 15 years 22 . I.<) 
15 t 20 y ars 21 . (),() 

.._ More than 20 year~ :)t . '.'!\ 
Qualification 

.. -- - - - 
Quantity • urvcyor 2. ~ -· .. 
Archit ct 1. ~ l.'1.7 
Engineer 6- 60.S 

,___ Others 3 _,l) 

Sector Government _6 ""') - - _.),.) 

Private 76 7-l.5 

Project completed Education projects 52 51.0 
Health projects 13 12.7 
Housing projects 5 4.9 

Security projects 5 4.9 

r-_ Others 27 26.5 

Project Team Project Director 27 26.5 

Project Manager 75 73.5 

A.s shown in Table 5.2, there are a total of 102 respondents where 76 (74.50%) are 

from private ector and 26 (25.50%) are from public sector. Mo t of the respondent 

are professional namely 62 Engineers (60.78% ), 23 Quantity Surveyors (22.55% ), 

anct 14 Architects (13.73%). The remaining 3 respondents (2.94%) are experienced 

Sub-professionals. The total 102 respondents is taken through structured survey which 

represented the overall total population involved and the numbers are more than 

enough in statistical approach that require a minimum of 35 only. 

'/) 
r~ 

J 

.. . 

.) 

' ... 

..J 
a, ., ~- 
:.J 

Table 5.2: Number of respondents by sector and qualification 

ualification 

Sector Quantity Total 

n ineer Surve or Architect the rs 

Government 20 3 3 0 26 

(76.92o/c) (I l.54o/c) ( 11.54~) (O~) (25.50%) 

Private 42 0 11 76 

(5 .26%) 26.32</( _ii~ (3. 5% (74.50% 

'l'otal -- 14 3 102 
2 2 

0.78<X ( ... 2.55%) 13.7. %1) (2.94% (I OOo/c 
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s· ince 80 respondents (78.43%) have more than 15 years experience (20.58% with 15 

to 20 years experience, and 57.84% with more than 20 years expcri enc ') as shl)\ n in 

Table 5.3, it is expected that they wiJl be able to provid a 'curntl and r linl l 

information. The experience f the remaining 22 respond nts ( I .. l 111) is within th 

period of 10 lo J 5 years. 

Table 5.3: Number of respondents by qualification and years of experience 

---· V cars of Experience 
Qualification More than 20 Total 

- 1 0 to 15 years 15 to 20 years years 
Engineer 14 10 38 62 

(22.58%) (16.13%) (61.29%) (100%) 

Quantity Surveyor 6 6 11 23 

(26.09%) (26.09%) (47.83%) (100%) 

Architect 2 3 9 14 

(14.29%) (21.43%) (64.29%) (100%) 

Others 0 2 1 3 

~ (0%) (66.67%) (33.33%) (100%) 

Total 22 21 59 102 

(21.57%) (20.59%) (57.84%) (100%) 

Table 5.4 shows the breakdown by projects undertaken by the respondents. Majority 

of the projects are building projects comprising 73.53% and others which are mainly 

infrastructure projects comprise 26.47% of the total projects managed by respondent . 

Table 5.4: Number of respondents by sector and project completed 

Pro· ect com leted Total 

Sector Education Health Housing Security 

Pr ects Projects roiects Proiects the rs 

G vernment I 10 I I 13 26 

( .85%) (38.46%) (3.85~) (3.85%) (50.00%) (100%) 

p· 3 4 4 14 76 nvat 51 
- 67.11%) (3.9 *) 5.- o/c) ~5.26%) ( 18.42°/c 2 

T tal - 5 5 27 
52 IJ 

( o. 81< (12.7 o/c) ,l()% (4.l 0% (26.47% 
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Table 5.5 identifies the positions of the respondents in the projects und crtak '11. l'hc 

res lt · u in the table shows that 75 of the respondents (73.53%) arc project mnnnc rs .ml 

the remaining 27 respondents (26.47%) arc proj ct dir .tors. 

Table 5.5: Number of respondents by project. completed and team position 
,...___ 

Project completed 
Position in the Project team Total 

Project manazer 
f-- Project director 
Education project 9 43 52 

(17.31%) (82.69%) (100%) 

Health project 4 9 13 

(30.77%) (69.23%) (100%) 

Housing project 1 4 5 

(20.00%) (80.00%) (100%) 

Security project 1 4 5 

(20.00%) (80.00%) (100%) 

Others 12 15 27 

(44.44%) (55.56%) (100%) 

27 75 102 

Total (26.47%) (73.53%) (100%) 

s.2 INTERNAL CONSISTENCY OF THE SCALE 

In thi research, the response captured pertaining to the project success criteria and 

Project uccess factors are ranked using scale of order of importance. The least 

1rnportant is assigned the value of l and the most important the value of 5. Hence, the 

11° Igh value of the cale uggests importance and alternatively, the low value of the 

scale reflect non ignificance f impo1tancc as perceived by the respondent. . Then 

for each or items b ing considered, th ronbach's alpha coefficients arc calculated as 

Shown in Table 

ben hmark. 

.6. For this purpos ·, the cut-off point I 0.70 is us d as the 
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Table 5.6: Reliability coefficients 

Number of items (. rouhach 's ilph l 

4 O.~N- 
3 0.7D 

0. 71.+ 
3 0.795 
3 0. 5~ 
4 0.930 
5 0.723 
5 0.875 
4 0.812 
3 0.747 
3 0.791 
3 0.767 

3 0.791 
3 0.795 

3 0.759 

3 0.724 

3 0.815 

3 0.886 

3 0.713 

3 0.737 

3 0.802 

3 0.852 
3 0.808 

3 0.741 

3 0.744 

3 0.759 

3 0.847 

Variable 
.__~~~~~~~~~~~~~~ 

Project success 
Time 
Cost 
Quality 
Stakeholders' appreciation 
Human management 
Process 
Organization 
Contract and technical 
Team and leadership 
Project manager 
Communication 
Stakeholder management 
Planning 
Scheduling 
Monitoring and control 
Quality management 
Risk management 
Organization structure 
p· 1nancial resource 
p 1· 0 icy and strategy 
Learning organization 
External environment 
Contracting 
Contractor 
Technical 
Innovation 

As can be seen in Table 5.6, all items inve tigated records alpha coefficients of 

greater than 0.70. Hence, it can be concluded that the data sets are consi tent and 

thcr f re reflect highly of th reliability and validity of the cornpari ons and 

as sc sm ents mad'. 
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5.3 CRITERIA AND FACTORS OF PROJECT SUCCESS 

5.3.I Project success criteria 

Four project success criteria of time, cost, quality, and stakchold rs' npprccintion hnv 

been identified. Jn the survey, the respondents arc ask d on rhc importance or thcs 
four success criteria using the seal of I to 5. Th mean or these nlucs .WL th n 

computed. The result in Table 5.7 shows that the respondent. n rec nll the f ur 

success criteria are important considering that all the criteria recorded a mean ore of 

above 4. The mean score for 'Quality' is 4.32, for 'Stakeholders' appreciation' is 

4.17, for 'Time' the mean score is 4.09 and for 'Cost' it is 4.04. 

Table 5.7: Importance of the success criteria 

Criteria ~~~~~~~~~~~~~~~~-+-~~~~~~~~~~~~~---! 
Quality 
Stakeholders' appreciation 
Time 
'-Cost 

4.32 
4.17 
4.09 
4.04 

Mean score 

Detailed evaluation on each of the de criptions pertaining to the four criteria as 

described above i given in Table 5.8. The mean scores for each description within the 

success criteria are computed. Within the 'Quality' criterion, the most important 

description is 'complete as required by specifications, drawings, etc' with a mean 

score of 4.62; followed by 'good workmanship and minimum defects' and 'minimum 

scope change' with a mean core of 4.33 and 4.01 re pectively. In terms of 

'Stakeholders' appre iation' criterion, 'stakeholders' satisfaction' is consid red a· 

lhc rn st important recording th hi h 'Sl mean score or 4.58; foll wed by 'meet 

client's objective and requir1111e11t' with a mean score or ... and 'yield profit, 

business and otli tr b '11e,flts' with u means .orc or 3.6 ..... 
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For the 'Time' criterion, 'complete on or before date of completion' with a m 'an score 

of 4.49 is the most important followed by 'delays rectified' and '111i11i11111111 <'\f1•11si011 

0! time' with a mean score of 3.99 and 3.80 respectively. h)I' th' 'Cost' crit rion 

'complete within budget' with am an score of 4. 6 is th most import mt t\.1lkn d 1 ~ 

'minimum claim' with a mean scor of 3.94 nnd 111i11i11111111 vari tion' with .1 m n 

score of 3.82. 

Table 5.8: Mean scores for each description of the succe s criteria 

Rank Criteria/ Description 
Mean 

~ Score 

Quality 
1 Complete as required by specifications, drawings, etc. 4.62 

2 Good workmanship and rninimum defects 4.33 
3 Minimum scope change 4.01 

~ 

Stakeholders' appreciation 
1 Stakeholders' sati faction 4.58 

2 Meet client's objectives and requirements 4.33 

3 Yield profit, busine sand other benefits 3.62 

~ 

Time 
1 Complete on or before date of completion 4.49 

2 Delays rectified 3.99 

3 Minimum extension of time 3.80 

,.._ 

Cost 
l Complete as budgeted 4.36 

2 Minimum claims 3.94 

~ 3 Minimum variation 3.82 

Since all the four ucce s criteria are considered important, then all these criteria are 

being taken into ace unt in the next que tion to the re pendents. The respondents are 

required to rank, usin the scale of l to 5, of what they perceived as the important 

success criteria f r th. successful c mpl ·ti 11 or pr jcct. The mean of these valu s ar 

th n mputcd and th .n rank d a· ·ordin ly. Th' results are as shown in Table 5.9. At 

th' l p most of th· s .alc or pr ·fcrcn 'l' is 'Stakl'fl()/r/t1l'S1 appreciation' with the mean 
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value of 4.18. This is followed by 'Quality' and 'Time' with a mean score of 3.98 and 

3.88 respectively. The lowest preference level is 'Cost' with a mean sc re of J.6 .. 

Table 5.9: Ranking of proje ·t success crlterin 

2 
3 
4 

Rank riteria Menn score 

Stakeholders' appreciation 
Quality 
Time 
Cost 

.us 
3.9L 
3. 
3.65 

Since the ranking is vital to this study, another set of questions with similar intention 

is put forward to the respondents in the form of comparing two criteria against each 

other. The respondents are required to agree or disagree, using the scale of 1 to 5, on 

statements that compare the importance of one criteria over another. The overall 

rneans for each of these criteria are computed and ranked. Although the value of the 

rnean scores are lightly different from that of Table 5.9 above but similar re ults are 

obtained in which 'Stakeholders' appreciation' is ranked highest, followed by 

'Quality', 'Time' and 'Cost' as shown in Table 5.10. 

Table 5. 10: Ranking of project success criteria 

- 
Rank Criteria Mean score -- 

1 Stakeholders' appreciation 3.47 

2 Quality 3.32 

3 Time 2.77 

- 4 Cost 2.49 

l'he ranking of these uccess criteria is f urthcr analysed in term of the I erccption of 

resp nd nts fr rn the government and th' private s ctors as sh wn in Table 5.11. 

Both r sp nd ·nts in th · g v ernrn int and pri val sectors ranked 'Stakeholders' 

0Pprecfr1tion' as th most i111porta111 succ ·ss .ritcrion. I low 'Vl'J'. th· next two criteria 
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of importance are ranked oppositely. Respondents in government sect r pcrcci c 

criterion of 'Quality' while it is the criterion of 'Time' for respond mts in pri ':\11. 

sector. 'Cost' is ranked a the least important by respondents from both SlL'llWS. 

Table 5.11: Ranking of success criteria hy sectors 

- 
Success criteria 

Sector 

~ Government Pri te 

Stakeholders' appreciation I 1 

Quality 2 3 
Time 3 2 

J:'.ost 4 4 

Note: The value in each cell is the rank 

The analysis is further carried out based on the years of experience of respondents. 

There seems to be slight difference of perception between the categories. Table 5.12 

reveals that those with J 5 to 20 year of experience and with more than 20 years of 

experience give similar ranking on the importance of success criteria. However, the 

ranking of importance is different by respondent with relatively less experience (IO 

to 15 years). The former ranked 'Stakeholders' appreciation' while the latter ranked 

'Quality' and 'Time' as the most important success criteria. Interestingly, all 

respondent ranked 'Cost' as the lea t important criterion. 

Table 5.12: Ranking of success criteria by years of experience 
,......_ 

Years of Experience 

Success criteria More than 20 
t--_ years 15 - 20 vcars 10- 15 years 

Stakeh Id rs' appreciation 1 I 2 

Quality 2 2 1 

1'im 3 I 

Ost 4 4 3 - 
Not': The value in .ach x-H is th· ran" 
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5.3.2 Project success factors 

Following the analysis on the success criteria, the next stage is the anal sis on the 

success factors. Re pendents are required to rank the rclativ irupurumcc of th s, 

factors in achieving the success criteria. The result is as shown in Tnhlc .. '-'· l h 

analysis shows that to achieve the success rit riu, th su .css factor Lr · H11111 in 

management' is con idercd as the most important being high st ranked with , m an 

score of 4.44. This is followed by the success factors of 'Process' and ·Contract and 

technical' with a mean score of 3.77 and 3.36 respectively. Comparatively the least 

1mpo1tant success factor is 'Organization' with a mean score of 2.97. 

Table 5.13: Ranking of success factor 
- 
~Success factor Mean score 

Buman management 4.44 

Process 3.77 

Contract and technical 3.36 

~Organization 2.97 

The ranking of these project success factors is further analysed in term of the 

Perception of respondents from the government and private sectors. The factors arc 

ranked based on the mean score and the result is summarised in Table 5.14. Both 

respondents in the government and private ectors ranked 'Human management' as 

the mo t important ucce factor. However, the econd most important uccess factor 

IS ranked differently by both respondents. Respondents in government sector perceive 

lhe factor of 'Pro iess' while 'Contract and technical factor for respondents in 

Privat e t r. The opp site rankin is for th· third most important criterion. Lastly, 

'Organization' is equally ranked as the least imp rtant by re .pondent · from both 

sc tors. 
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Table 5.14: Ranking of success factor by sectors 

Success factor Sector 

Human Management 

Process 

Contract and technical 

Organization 

2 

G vcrnm snt Pri nil 

3 

4 

Note: The value in each cell is the rank 

Table 5.15 summarises the ranking of the project success factors according to years of 

experience of respondents. Regardless of years of experience that ranges from 10 to 

rnore than 20 years experience, it is observed that the respondents perceived 'Human 

management' as the most important success factor followed by 'Process', 'Contract 

and technical', and 'Organization'. 

Table 5.15: Ranking of success factors by years of experience 
~ 

Success factor 
Years of Experience 

,__ 10 to 15 years 1 5 to 20 years More than 20 years 

Buman Management 1 1 I 

Process 2 2 2 

Contract and technical 3 3 3 

~Organization 4 4 4 

Note: The value in each cell is the rank 

S.3.3 Success factors within the factor groups 

Within each of the four success factor groups, th' mean score of individual factors are 

ranked in rd r of importance as p 'r .civcd by th' respond 'Ills. Th' results are given 

in Tab] 5. l . 
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Table 5.16: Ranking of individual factors within the factor 1roups 
- 
Rank 

- - 
~ Success factors Mean Scon' ,\ ''l'Tl\J!l' 

Human Management 
1- - 

·~ ,.t I 
I Team and leadership ,i_ )8 
2 Project mana r .4. 
3 ornrnu n icat ion 4.37 

'- 4 Stakeholder management 4.16 
Process -1.0: 

I Monitoring and control 4. 4 
2 Planning 4.10 
3 Scheduling 4.02 
4 Quality management 3.95 

'- 5 Risk management 3.95 
Contract and technical 3.90 

1 Contracting 4.24 
2 Contractor 4.18 
3 Technical 4.03 

._ 4 Innovation 3.25 

Organization 3.70 
1 Organization structure 4.27 
2 Financial resources 3.83 
3 Policy and strategy 3.82 
4 Learning organization 3.53 
5 External environment 3.17 

For the success factor group of 'Human management', with an average mean core of 

4.41, the factor 'Team and leadership' is con idered as the most important, followed 

by 'Project manager, Communication, and Stakeholder management'. For the success 

factor group of 'Process', with an average mean score of 4.05, the factor 'Monitoring 

and control' is the most important, followed by 'Planning, Scheduling, Quality 

management, and Risk management'. For the success factor group of 'Contract and 

technical, with an average mean score of 3.90, the factor 'Contracting' is the highe t 

ranked, foll wed by 'Contractor, Technical, and Innovation. And ~ r the succes 

factor group f 'Organization': with an average mean score f .70, the factor 

'Orga11izatio11 structure' is th" highest rank .d, follow 'd by the fa tors of 'Financial 

resources, Policy and stral<!f!, , Learning orga11izatio11, and Ext irnal environment'. 
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5.3.4 Correlation between success criteria and success factors 

Table 5.13 in paragraph 5.3.2 shows the ranking of the success factor to a .hic 1.. 1h1.. 

overall success criteria. The ranking is based on the cornputati n or the 1111. an s1.'l'1 s 

for each factor within Table 5. I 7. Detailed valuari n on th four su xcss fuctors h'I 

achieve each of the success criteria is as shown in Table 5. 17. For the su .ccss criteria 

of 'Stakeholders' appreciation', 'Quality' and 'Cost', th rankina of import n f 

the success factors are 'Human management', followed by 'Process', 'Contract and 

technical' and 'Organization'. However, a slight difference i ob erved for the 

ranking of the success factors to achieve the 'Time' criterion. As in other criteria, the 

success factors of 'Human management' and 'Process' are still ranked as most 

1rnportant but the factor of 'Organization' has been ranked higher than the factor of 

'Contract and technical'. 

Table 5.17: Ranking of success factors for each success criteria 
,...__ 

Rank Criteria/Factors Mean Score 
,....._ 

Stakeholders' appreciation 
1 Human management 4.57 

2 Process 3.62 

3 Contract and technical 3.25 

4 Organization 3.08 - Quality 
4.39 I Human management 

2 Process 3.90 

3 Contract and technical 3.56 

4 Organization 2.77 
,__ 

Time 
1 Human management 4.51 

2 Process 3.80 

3 Organization .19 

4 ontract and technical 3.02 
'- 

Cost 
I Human rnana 1 ·111 'nt 4.29 

2 Pree .ss .78 
ontract and technical .63 

4 Or 1aniza1 ion 2.86 -- 
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5.4 INVESTIGATING THE RELATIONSHIP BETWEEN PROJECT 

SUCCESS, SUCCESS CRITERIA AND SUCCESS FACTORS 

5.4.1 Project success and project success criteria 

In this analysis the correlation coefficients arc calculated b two n project succ l ss and 

the project success criteria as shown in Table 5.18. Wh n the relevant corrc lmion tests 

are performed, the results obtained show that signif ant relationships arc registered 

between project success and all the project success criteria. Based on the coeffi ients, 

it can be concluded that the success of the project is highly related to all the criteria of 

'Stakeholders' appreciation'; 'Quality', 'Time' and 'Cost'. 

Table 5.18: Relationship between project success and project success criteria 

Pearson's Significant 
Relationship coefficient of 

correlation correlation 

Project success and Stakeholders' appreciation 0.697** High 

Project success and Quality 0.633** High 

Project success and Time 0.633** High 

Project uccess and Co t 0.608** High 
~ 

**Correlation is significant at the 0.01 level (2-tailed). 

5.4.2 Project success factors and stakeholders' appreciation 

The level of the relationship of the project success factors and 'Stakeholders' 

appre iation' arc te ted and the results are tabulated below (Table 5.19). Similarly, 

the significant relation hip exi ts between the variable . Th result reveals that 

'Stakeholders' appreciation' is highly correlated with 'Human management' followed 

by 'Process', 'Organization' and · ontract and /('('/J11ica1'. 
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Table S. 19: Relationship between project success factors and Stakeholders' 

appreciation 

- Pearson's Si~nif'k :mt 
Relationship coelflci nt of 

- corrl'lnf ion correl uion 
- -- 

Stakeholders' appreciation and Human 0.80-i>f< er. high management 

Stakeholders' appreciation and Process 0.789** Hi•h 

Stakeholders' appreciation and Organization 0.748** High 

Stakeholders' appreciation and Contract and 0.742** High 
technical 

~ 

**Correlation is significant at the 0.0 I level (2-tailed). 

S.4.3 Project success factors and quality 

Further analyses are conducted on the data sets, where the Pearson's coefficient 

correlation between 'Quality' and the project success factors. The data obtained 

shows significant relationship between 'Quality' and each of the success factors 

investigated. 'Quality' 'is found to be highly correlated with Human management' 

followed by 'Process', 'Contract and technical' and 'Organization' a hown in 

Table 5.20. 

Table 5.20 Relationship between project success factors and quality 
~ 

Pearson's Significant 
Relationship coefficient of 

correlation correlation 
,__ 

Quality and Human management 0.804** Very high 

Quality and Proces 0.789** High 

Quality and C ntract and technical 0.748** I li h 

Quality and Organization 0.742** High 
..__ 

** orrelation is significant at the 0.0 I J •v ·I (2-tailec.J). 



5.4.4 Project success factors and time 

The next test involved the project success factors and 'Time' in which th' result is 

given in Table 5.21. The result reveals that significant correlation c: ists hdw l n 

'Time' and all the success factors. It is found I hat ''J'i111e' is hi rhl corrc lute t with 

'Human management', 'Process', 'Con tract mu/ technical' and Inst I 'Org mi; 11; m', 

Table 5.21: Relationship between project success factors and time 
- 

Relationship 
Pearson's coefficient of Significant 

correlation correlation 
- 
Time and Human management 0.753** High 

Time and Process 0.739** High 

Time and Contract and technical 0.727** High 

Time and Organization 0.711 ** High 

**Correlation is significant at the 0.01 level (2-tailed). 

S.4.5 Project success factors and cost 

The relationship between 'Cost' and project success factors are tested and the result is 

as shown in Table 5.22. Similarly, there are significant correlations between 'Cost' 

and the success factors. Based on the coefficient 'Human management' has the 

highest correlation, followed by 'Process', 'Contract and technical' and 

'Organization'. 

Table 5.22: Relationship between project success factors and cost 

lligh 

lli h 

lligh 

High 

Relationship 
Pearson's coefficient of 

correlation 
Significant 
correlation 

0.753** 

0.7 9** 

0.7 .. 7** 

0.71 J ** 

Cost and Human mana ment 

l and Pr cc s 
ntra ·t and l .chnical 

rganizati 11 

* 'orrclut ion is si •11itka11t al th· 0.0 I I ·v ·I (. tuiled), 
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5.5 TESTING FOR DIFFERENCES IN PERCEPTION 01~ PROJECT 

SUCCESS CRITERIA BETWEEN DIFFERENT DEMOGRAPlllC 

CHARACTERISTICS 

This section aims to find out whcth r Ihcr •xist any cliff rcnccs in the pct"'l tion 

pertaining to each of the success criterion b tw en r sp ndcnrs' kmognphi 

characteristics that include years of experience, professional qualificnti n , diff rent 

sectors namely public and private sectors, type of project mp! tcd and po ition held 

by the respondents. Therefore, the multivariate analy i of variance (MANOV A) 

seems to be appropriate as there are multiple dependent variables. 

The results of Kolmogorov-Srnimov test are pre ented in Table 5.23 which hows that 

all variables being investigated are normally distributed with the corresponding p- 

values found to be not significant ince the p-value i more than 0.05 (p-values > 

0.05). 

Table 5.23: Kolmogorov-Smirnov test of normality 

Variable Statistic p-value 
Project succes 0.130 0.117 
Time 0.121 0.200 
Cost 0.088 0.150 
Quality 0.156 0.061 
Stakeholders' appreciation 0.969 0.131 

The a urnption of the equality f varianc -c varianc 'S matric s can be checked 

throu h th Bo 's M t ·st. The nonsi nificant f th' t 'st (p-values > 0.05) indicates th 

equality f varian · ,_ · vurian · 'S matric 'S acr ss th· 1roups. Th· results of the test ~ r 

all gr up d mo ruphi · characteristics) ur s1111111Hlrisl'd in Tuhlc 5.2 . 



Table 5.24: Box's M test of equality of variance-covariances matrices 

Group Statistic 

Years of experience 10.320 
Qualification 16.144 
Sector 12.804 
Type of project 9.23 

~Position held 18.2 - 

p-valn' 

CU I. 
O. lh~ 
O,_x_ 
0.-t·L"I 
0.078 

The results of the Box's M test for all groups arc not significant (p- alu > 0.05 , 

indicating the variance-covariances matrices arc equal. Since both as umptions are 

not violated, the analysis proceeded with the multivariate analysi of variance. 

Dsing the Wilk's Lambda statistic, the result in Table 5.25 shows that there seems to 

be some differences in the perception of project success criteria between years of 

experience. Test on the overall means for each criterion shows that, with the 

exception of 'Time' criterion, there i no difference among the means of 'Cost', 

'Quality' and 'Stakeholders' appreciation'. 

Table 5.25: Tests of equality of vector of means between years of experience 

Criteria Years of Experience Mean F p-value Significant 
difference 

Time 10 to 15 years 3.9848 3.697 0.028 Ye 
15 to 20 years 3.9048 
more than 20 ear 4.2034 

Cost 10 to 15 years 4.0303 2.535 0.084 No 
15 to 20 years 3.7937 
more than 20 ears 4.1356 

Quality I 0 to J 5 years 4.3030 2.089 0.129 No 
15 to 20 years 4.1429 
more than 20 ars 4.3898 

takcholders' 10 to 1 years 4. IJ64 1.157 0. 19 N 
Appr~ciat ion 15 10 20 y '<HS 4.0476 

rn_.!.:.thun 20 y ears 4.2 73 
Wilk s Lambda 0.908 1.18. 0.0. () Yes 



To determine which level of experience that contributes towards the differen c in the 

mean in the 'Time' criterion the Bonferonni multiple comparison tests of si mific.uu is 

performed (Table 5.26). The test result reveals that respond 'nts with more than u 

Years of experience have a different perception n the factor or ''J'i111t'' compnr l h 

those with 15 years to 20 years of experience. 

Table 5.26: The Bonfcronni multiple comparison tests 

- 
Criteria Years of experience Mean Difference p~value Significant 

difference 

Time I 0 to 15 15 to 20 0.0801 1.000 No 

More than 20 10 to 15 0.2185 0.218 No 

More than 20 15 to 20 0.2986 0.050 Yes 

Similar tests are performed on the means of the levels of importance as perceived by 

the professionals for each criterion investigated. U ing the Wilk's Lambda stati tic, 

the result in Table 5.27 shows that there is no significant difference in the perception 

of project success criteria between different professionals. Te t on the overall means 

for each criterion shows that there i no difference among the means of 'Time', 'Cost', 

'Quality' and 'Stakeholders' appreciation'. 

Likewise, the multivariate analysis of variance tests are performed on the mean of 

the levels of importance as perceived by the different sectors for each of the criteria 

investigated. The results of the tests between the government and private sectors are 

given in Table 5.28. Using the Wilk's Lambda tatistic, the result in Table 5.28 sh ws 

that there is no si nificant difference in th' perception of projc t succ ss criteria 

bet we n diff rent s 'Cl rs. T 'SI on th' overall m .ans for each criterion shows that 



there is no difference among the means of 'Time', 'Cost', 'Quality' and 

'Stakeholders' appreciation'. 

Table 5.27: Tests of equality of vector of means between qualittcutirm levels 

- - 
Criteria Qualification Mean F p~ alue Signifit' :mt 

-- - difference 
Time Quantity Surveyor 4.1159 0.722 0 .. 41 0 

Architect 4.2143 
Engineer 4.0753 
Others 3.7778 

Cost Quantity Surveyor 4.1159 1.732 0.165 No 
Architect 4.1667 
Engineer 4.0215 

- Others 3.3333 
Quality Quantity Surveyor 4.3623 1 .079 0.362 No 

Architect 4.1667 
Engineer 4.3548 

- Others 4.0000 

Stakeholders' Quantity Surveyor 4.1739 0.141 0.935 No 
Appreciation Architect 4.2143 

Engineer 4.1774 

- Others 4.0000 

_Wilk's Lambda 0.900 0.855 0.594 No 

Table 5.28: Tests of equality of vector of means between sectors 

- 
Criteria Sector Mean F p~value Significant 

- difference 
Time Government 4.1795 1 .022 0.314 No 

- Private 4.0658 
Cost Government 4.0256 0.027 0.871 No 

- Private 4.0482 

Quality Government 4.4359 2.022 0.158 No 

- Private 4.2807 

Stakeholder ' overnment 4.1538 0.068 0.795 No 
_appreciation Private 4. 1842 -- 
Wilk's ambda 0.9 0 I .5t10 0.197 No ....... 
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The multivariate analysis of variance tests are also performed on the m 'ans of th 

levels of importance on project types for each of the criteria mvcsrienrcd. The results 

of the tests based on project types arc given in Table 5.29. Using the Wilk 's 1 aruhdn 

statistic, the result in Table 5.29 shows that th r is no si nifi ant difference in the 

perception of project success criteria between diff rent proj cl types. Test n the 

overall means for each criterion shows that there is no cliffcrenc among th m an of 

'Time', 'Cost', 'Quality' and 'Stakeholders' appreciation'. 

Table 5.29: Tests of equality of vector of means between types of project 
- 
Criteria Type of project Mean F p-value Significant 

difference 
Time Education projects 3.9872 1.770 0.141 No 

Health projects 4.0513 . 
Housing projects 4.3333 
Security projects 4.2667 
Others 4.2469 

Cost Education projects 4.0769 1.489 0.211 No 
Health projects 3.9231 
Hou ing projects 3.4667 
Security projects 4.2000 

....__ Others 4.1111 
Quality Education projects 4.2628 0.721 0.580 No 

Health project 4.3846 

Housing projects 4.5333 
Security projects 4.5333 

~ Others 4.3210 

Stakeholder ' Education project 4.1346 2.270 0.067 No 
appreciation Health projects 3.9231 

Housing projects 4.6000 
ccurity projects 4.4000 

Others 4.2593 - 
Wilk' Lambda 0.662 2.599 0.100 No 
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Lastly the multivariate analysis of variance tests are performed on the means of the 

levels of importance as perceived by the position held by the respondents for 1..:ad1 of 

the criteria investigated. The re ults of the test based on th position 11l Id l ~ th 

respondents are given in Table 5.30. Using the Wilk's Lambda statistic, the result in 

Table 5.30 shows that there is no significant differ nc in th per CJ lion or projc 1 

success criteria between the positions held by the respond nrs. T st n th o ·ernll 

means for each criterion shows that there is no difference among them an of 'Time'; 

'Cost', 'Quality' and 'Stakeholders' appreciation'. 

Table 5.30: Tests of equality of vector of means between position level in the project 

Criteria Position Mean F p-value Significant 
- difference 
Time Project Director 4.1111 0.040 0.843 No 

~ Project manager 4.0889 
Cost Project Director 4.1481 1.113 0.294 No 

Project manager 4.0044 
Quality Project Director 4.2593 0.584 0.447 No 

- Project manager 4.3422 

Stakeholders' Project Director 4.2099 0.156 0.694 No 
_appreciation Project manager 4.1644 

Wilk's Lambda 0.964 0.917 0.457 No ._ 

As noted from each of the tables 5.27, 5.28, 5.29 and 5.30 the results show that the 

factor are normally di tributed. The re ults of the Wilk's Lambda generally indicate 

that there i no difference between the means pertaining to each of the criteria, 

Whether based on the qualification , or by sector , or by type of pr jeers, r by the 

Position of the re pondents. In summary, except for the tim criterl n, the re ult 

shows that thcr is n ignificant differ encc in th · pcrc I ti n or proj ct success 

crir ria b 'I ween lb' different d 'mo raphi charact iristics. 
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5.6 TESTING FOR DIFFERENCES IN PERCEPTION OF PRO.lhCT 

SUCCESS FACTORS BETWEEN DIFFERENT DEMO<~RAPHIC 

CHARACTERISTICS 

In Section 5.5 investigations arc performed to cl I rmin th P 're cpl ion if the 

respondents pertaining to each of the success criteria bas xl n y nrs of cxpcricn ce: 

qualification; sectors; project types and the position. of the re pond nts. imilarl , 

this section uses irniJar mean vectors tests or MANOV A on the succe factor . 

Firstly, the assumptions of normality and equality of variance-covariance matrices are 

assessed. Referring to Table 5.31, the nonsignificant of the Kolmogorov-Smirnov test 

for the success factors indicates that they are normally distributed. 

Table 5.31: Kolmogorov-Smirnov test of normality 
- 
Variable Statistic p-value ,_ 

Buman management 0.147 0.099 
Process 0.222 0.179 
Contract and technical 0.137 0.160 

-..Qrganization 0.148 0.093 

The nonsignificant of the Box's M test for all group as shown in Table 5.32 

concluded that the success factors have no ignificant differences of variance- 

covariance matrice . 

Table 5.32: Box's M test of equality of variance-covariance matrices 

Group Statistic p-value 
Y ars f ·xp ri 'nee 10.320 0.412 
Quatifi ation 16.144 0.1 8 
Se t r 12.804 0.285 
Type of proj ct 9.2 0.445 
'Po11iti n 18.2 0.078 
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As a result, MANOV A is carried out as the assumptions are met. Tests arc p zrform, d 

on the perception of project success factors between years or experience and till 

results are shown in Table 5.33. The results of the Wilk 's Lambda kst on the overall 

means for each of the attributes show thal I here is no diff r nc nmonc the menus of 

'Human management', 'Process', 'Organization' and ' on tract and tcclinic 11'. 

Table 5.33: Tests of equality of vector of means between years of experience 
~ 

Factor Years of Experience Mean F p-value Significant 
~ difference 
Buman 10 to 15 years 3.7841 1.534 0.221 No 
Management 15 to 20 years 3.7500 

'-- more than 20 years 3.6271 
Process 10 to 15 years 3.5455 1.516 0.225 No 

15 to 20 years 3.3333 

- more than 20 years 3.3119 
Organization I 0 to 15 year 3.2091 0.058 0.944 No 

15 to 20 year 3.2476 

'-- more than 20 years 3.2136 

Contract and 10 to 15 years 3.6818 0.264 0.769 No 
Technical 15 to 20 years 3.6190 

- more than 20 vears 3.6271 

Wilk's Lambda 0.870 1.729 0.094 No 

Similar tests are performed on the means of the levels of importance a perceived by 

the professionals for each of the success factors investigated. The result of the te t 

between different professionals are given in Table 5.34. U ing the Wilk's Lambda 

Statistic, the result in Table 5.34 hows that there is no significant diffcrcn in the 

Perception of project success factors between different pr Iessiouals. Test n the 

overall mean r r ach factor shows that there is n dilfcrcn · union 1 th' rn ans of 

'liuma11111c1111ge11P11t' 'Process', 'Orgonization' and' ontract one/ technical', 



Table 5.34: Tests of equality of vector of means between qualification I evcl, 

Factor Qualification Mean F p-val11 ' SiAnifk.mt 
cliffl rence Human Quantity Surveyor 3.6522 1.494 0. I Nt) Management Architect 3.6964 

nginecr 3.6734 
Others 4.1667 - - - - Process Quantity Surv yor /1261 0.11~- 0.9]. 
Architect 3.3143 
Engineer 3.3548 
Others 3.4000 

Organization Quantity Surveyor 3.1913 0.146 0.932 No 
Architect 3.1714 
Engineer 3.2387 
Others 3.2667 

Contract and Quantity Surveyor 3.5978 0.738 0.532 No technical Architect 3.5714 
Engineer 3.6573 
Others 3.8333 

Wilk's Lambda 0.814 1.692 0.069 No 

Likewise, the multivariate analysis of variance tests are performed on the means of 

the levels of importance a perceived by the different ectors for each of the fact rs 

investigated. The results of the test between the government and private , ectors arc 

given in Table 5.35. Using the Wilk's Lambda statistic, the result in Table 5.35 how 

that there is no significant difference in the perception of project ucce , factors 

between different sectors. Test on the overall means for each factor how that there i 

no difference among the means of 'Human management', 'Process', 'Organization: 

and 'Contract and technical'. 

The multivariate analysis of variance tests are al o performed n the m an, f the 

level of importance n project type· f reach f th, fact rs inve tigated. The re, ult 

of the t sts bas d n pr jcct types arc riv in in Table 5 .. 6. sin i th Wilks arnbda 

statisti , th result in Tab! . ) shows th·1t th ere is no significant dilf rcn c in the 

perc ption f pr ~cc( sue •ss factors hl tw 'l ll diff ·r 'nt project typ ·s. T ·st on the 
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overall means for each factor shows that there is no difference among the means or 
'Human management', 'Process', 'Organization' and 'Contract and technical>. 

Table 5.35: Tests of equality of vector of means between types of project 
- 

Factor Type of project Mean If p- nluc ,_ ignifi ant 
cliff erence 

Human Education projects 3.6971 0.171 0.9 .. 
Management Health projects 3.6923 

Housing projects 3.8000 
Security projects 3.6500 
Others 3.6481 

Process Education projects 3.4269 0.437 0.782 No 
Health projects 3.3385 
Housing projects 3.4400 
Security projects 3.2400 

- Others 3.2741 
Organization Education projects 3.2077 0.027 0.999 No 

Health projects 3.2154 
Housing projects 3.2400 
Security projects 3.2400 . 

- Others 3.2370 
Contract and Education project 3.6298 0.062 0.993 No 
technical Health projects 3.6731 

Housing projects 3.6500 
Security projects 3.6000 

~ Others 3.6389 
Wilk's Lambda 0.930 0.434 0.973 No --- 

Table 5.36: Tests of equality of vector of means between sectors 

Factor Sector Mean F p-value Significant 
difference 

Human Government 3.5962 1.725 0.192 No 
Mana ernent Private 3.7171 
Proces Government 3.1846 .954 0.049 No 

Private 3.4289 
Organizati n Governm nt .]462 1.0 9 0.30 No 

Private .2447 
ovcrnrn ·11( .57 9 l.201 0.276 N 

Privat · 
O.< 58 1.071 0.17. N1 
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Lastly the multivariate analysis of variance tests are performed on th, 111 'ans of th, 

levels Of importance as perceived by the position held by the r Sp011dL'l1tS Ior each l f 

the factors investigated. The results of the tests based on th position held h. the 

respondents are given in Table 5.37. Using th Wilk.'s Lambda statistic, the result in 

Table 5.37 shows that there is no significant diff rcnc in th p rccpti n f pr je t 

success factors between the positions held by the respondents. T t on th o erall 

means for each factor shows that there is no difference among the mean of 'Human 

management', 'Process', 'Organization' and 'Contract and technical'. 

Table 5.37: Tests of equality of vector of means between position level in the project 
~ 

Factor Position Mean F p-value Significant 
,__ difference 
Human Project Director 3.7130 0.157 0.693 No 
_Management Project manager 3.6767 
Process Project Director 3.3852 0.041 0.839 No 

,__ Project manager 3.3600 
Organization Project Director 3.2593 0.322 0.571 No 

- Project manager 3.2053 
Contract and Project Director 3.6481 0.041 0.840 No 
_Technical Project manager 3.6333 
Wilk' s Lambda 0.995 0.127 0.972 No .__ 

A.s noted from each of the tables 5.33, 5.34, 5.35, 5.36 and 5.37 the results how that 

the factors are normally distributed. The re ults of the Wilk' Lambda indicate that 

there is no difference between the means pertaining to each of the fact rs, whether 

based on the year of exp rience, or qualifications, r by sect rs, or by typ s f 

Pr ic ts, or by the p siti n of the r spend nts. In summary, th' r sult shows that th re 

lS n significant difference in th p 'I'' ption f pr j 'l SLICC SS factors between the 

dif~ r 'nl ti ·1110 1r:11 hi· characleristirs. 
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5.7 CONCLUDING REMARK 

Chapter 5 describes the analysis and result of the study and thus prt ides the 

empirical findings with regards to project success. The find in )S or the stud t\ Yl als 

that 'Stakeholders' appreciation' is found to b r lariv Iy th most imp rtnnt projc t 

success criteria among the respondents. This is followed by th ritcria of 'Quality: 

and 'Time'. The least consideration is given to the 'Cost' crit ri n. Th P ar on' 

con-elation coefficient shows that there is generally high and significant correlation 

between project success and all the success criteria. In addition, except for the 

criterion of 'Time' the MANOV A tests generally indicate that there is no significant 

difference in the perceptions of the project success criteria based on different 

demographic characteristics. 

With regards to success factors, the analysis ranked 'Human management' a the 

Critical success factor, followed by 'Process', 'Contract and technical' and 

'Organization'. Beside that, the analy i sugge ts team and leadership as the highest 

ranked factor within the factor group of 'Human management'; monitoring and 

control as the highest ranked factor within the factor group of 'Process'; contracting 

as the highest ranked factor for the factor group of 'Contract and technical', and 

organization structure as the highest ranked factor within the factor group f 

'Organization'. The Pearson's correlation coefficient how that there is generally 

high and significant correlation between project su ce s and all the success fuctors. In 

addition, the MAN VA tests generally indicate that th re is n si mificant diff crcnce 

1n the p re pti ns f th proj ·ct su c 'SS fact rs bas xl on diff -r ·nt cl .mo 1rnphic 

Cha.racteri tic . 
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On the subject of correlation of success factors in achieving each of the sue .css 

criteria, the analysis ranked 'Human management' as the most important. With the 

exception of the criterion of 'Time' the ranking of the ther su ss f':wllws is in 11w 

following order of importance: 'Process', ' 'otitract and tcchnicn!' :rn l 

·'Organization'. The criterion of 'Time' seems 10 plnc more importuncc on the 

success factor 'Organization' over 'Contract and technical', 

In summary, the highest ranked project success criterion 'Stakeholders' 

appreciation'; the highest ranked project success factor group i 'Human 

management'; and the highest ranked project success factor group to achieve each of 

the success criteria is likewise 'Human management'. 

The following chapter presented the conclusion and recommendation consequential to 

the findings of the study. 

24~ 



CHAPTER 6: CONCLUSION AND RECOMMENDATION 

6.0 INTRODUCTION 

The main aim of this study has been to contribute to dchat s on the definition an :1 

components of project success. Jn particular, it cxamin s th sianific mt success 

criteria and critical success factors of project success through th per. pc ti e of the 

respondents namely the project directors and project manager in the on tru tion 

industry implementing public sector projects. 

This chapter draws conclusion regarding the findings of the study in relation to the 

objectives and the research statement and proposes recommendations for the 

Malaysian construction industry and future research area. 

6·1 ASSESSING THE FINDINGS OF THE STUDY 

The construction industry has alway been dubbed as the engine of growth for any 

nation building. This is due to the fact that the construction industry stimulate 

domestic economic activities. Both the public sector through the various ocio 

econornic policies and the private sector provide development of con truction 

Projects. These construction projects create a multiplier effect on other ector f the 

economy namely the manufacturing, mining, agriculture and service , cct rs by b ing 

a large user of manufactured construction building materials, energy, fuel, agro-based 

Product', and pr fcssi nal erviccs. Jn addition, up n c mpl tion I the constructi n 

Projects, the se development and pr p erties in turn .nerate wcath !( th' citizen of the 

nation. 



In Malaysia there has never been a stop in development of construction proj .cts 

especially government projects. Federal government development expenditure f( r th, 

6th until 9th Malaysia Plan from the year 1990 until 20 I 0 is in '' ' SS or PMt)00 

billion. This reflect the government's spending and c mmitm nt in nntion huil lino 

Which spurred the construction industry. The construction s cror growth trend mirrors 

the cycle of the gross development product of the nation. llow v r, h w imp rtant is 

contruction industry to nation building it is beset with inefficicn e . Studie and 

reports have highlighted below average performance, time delay, co t overrun, and 

Poor quality to the extent that failures in the construction industry is seem as 

customary with a low probability of successful implementation. 

The importance of the construction industry through its vital link to the gross 

development product and nation building, nece itate con truction projects 

1lllplemented achieved project succe s. The que tion of how to achieve project 

success depends on what constitutes project succe s. However there seems to be a 

knowledge gap with regard to project succe s. Firstly, there is no definitive 

description of project succes . Although there are numerous literature on project 

success but since 1950's until now there exist confu ion over the definition of project 

success. Scholars seem to agree that there i no con en us on what c n: titutes pr jc t 

success as there is no standard or common term for its definition. Fr m the early 

identification of time, cost and quality as a definition of project succes , researcher 

have added many ther utcome and bjectiv s. Towards the turn or the century 
the c element f pr j ct su cess ar diff rentiated as su 'SS crit .riu and succ ss 

factor . 1 l wever th d zfiniti n is furth 'r au iravat xl as th' terms us •d r r success 
Criteria and u cess factors arc int r h.m .ablc or al times i111 .rtwinc. 



Secondly, there is no consensus on the critical success factors. Scholars asrcc that 

managing the many success factors required to achieve project success arc imprucricnl 

and unachievable and advocate Pareto principle by idem if yin) and chooslno 

appropriate key success factors and expend al I energy on them. 11 we 1.: r c ~nlhnn~"h 

there are several studies being carried out there is no agr cm nt on what c mpriscs 

these critical success factors. Jn addition, there arc few mpiri al • tu lies arricd ut in 

the construction industry and particularly fewer still in the context f th Mala ian 

construction industry. 

In addition, although there are abundant literature on project success yet there is 

comparatively little empirical data and previous studies provide too general or too 

Specific success factors that are difficult to be applied in practice. In Malaysia apart 

from the few studies on success criteria and project management success there i no 

empirical study on what constitute project ucce in the context of Malay sian 

construction industry. 

This study identifies the critical success factors that can be adopted for the 

construction industry in Malaysia. Thi i in line with Jiang et al (1996), Cleland 

0999), and Lui (2004) who postulate that a set of generic or common critical succ , 

factors can be identified for an industry. 

The findings of this tudy are based on the respondent ' p rception and viewpoint and 

it i recognized that din rent stakeholders may hold diff crent views. Allhough Lui 

(2004) stat S that thes S t f critical SU' l'SS fa 'l rs bas 'd )ll th r .spondcnts' 

Perceptions are th thr al f bias, ookc- quulifi ·s that the 

ict ntif'icati n or su ··'SS l';ictors ur • a· ·11rall :ind ucccptuhlc ii' they nr · has xl on 
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factors that consistently emerge in project management success and project success. 

This study is meticulous in the selection of suitable respondents wh arc dire 'II 

involved in the successful implementation of projects. Noncthcl 'SS, a simple sn1d. 

has been carried out to validate the findings, the write-up and r suit or the nlidation 

exercise as shown in Appendix 13 generally supports th findings of this stud . 

The main objectives of the study are as follows: 

1. To develop the components of project success. 

2. To find significant project success criteria by ranking the criteria. 

3. To find significant project success factors. 

4. To identify the dominant critical success factors by ranking the factors. 

5. To correlate the project success factors to project success criteria. 

The research statement of thi study is 'Human management is critical in the 

construction industry to ensure project ucces '. Thus, the asse. sment of the findings 

of this study is to achieve the objectives and to sub tantiate the re earch tatement of 

the study as provided below: 

6.I.1 Objective No. 1: To develop the components of project success 

Based on the data collection and data analysis, the component of project , ucce 1, 

encapsulated in Project Success Framework as shown in Figure 6.1. Project , ucce · 

comprise two c mponent namely the pr jcct success criteria and th' proj ct success 

factors. 
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Success criteria are simply termed as "What to achieve". Researchers define sue, ss 

criteria as the set of principles, standards, level of pcrforrnan · ', dim nsion» or 

determinants by which judgment is made n the project. Th sc 'ril rin hccnmc the 

benchmark to measure success or failure. ll is the crit rin used lo assess n project 

success, and is the result area of what arc to be achieved thus l rm d the 'What'. Four 

(4) project success criteria have been identified by various authors as hox n in 

Appendix 1 and these are the achievement of project completion within time, within 

cost, meets the required quality, and achieving stakeholders' appreciation. In brief, 

Project success criteria are time, cost, quality and stakeholders' appreciation. 

This study establishes that the respondents are in agreement with the importance of all 

the four success criteria of stakeholder appreciation, quality, time and cost as shown 

in Tables 6.1. 

Table 6.1: Project success criteria/'WHAT' 

SUCCESS CRITERIA (WHAT TO ACHIEVE) 

• Stakeholders' appreciation 
• Meets required Quality 
• Completes within Time 
• Completes within Co t 

~espondents are given options if in their opinion, there shou Id be other succe , 

criteria and in additi n should they choose to pr vide ornmcnts and views on th 

criteria. A it is, no thcr criterion is prop sec! or put forward by th r spend mts apart 

from the C ur crit ria as id ntificd in th' qu .srionnairc, 
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Success factors are simply termed as "How to achieve'. Researchers define success 

factors as those elements that are required to deliver the success criteria. 'I h St: 

elements are the set of circumstance , forces, facts or influcnc s, I v rs, 1.:SSl miul 

activities and key variables. These also include knowledge, skill, trnit, rnoti\ v, 

attitude, value or other personal characteristics essential top rform th r quired tusk. 

They contribute to the result or the achievement of the sue css crit ria and incrc sc 

the likelihood of project success. These success factors arc not th ba L of 

measurement or judgment but management inputs, systems, and behavior that would 

lead to project success, and are the organizational areas of how to achieve the success 

criteria and thus termed the 'How'. 

The findings of this study identify eighteen (18) significant success factors (as further 

discussed in paragraph 6.1.3) that are classified under four ( 4) factor group of human 

management, process, organization, and contract and technical. This study reveals that 

the respondents are in agreement with the identification of the succc s factor gr up 

as shown in Table 6.2. 

SUCCESS FACTOR GROUPS (HOW TO ACHIEVE) 

• Human management 

• Proces 
• Organization 
• Contract and technical 

Table 6.2: Project success factor groups/ 'HOW' 

1'abJ 6. d rn nstrates that to achieve th' success .rit nu, the id .mifi xl success 

factor roup hav to be in pla '. 'imilarly, respond .nts arc uiv 'n options if in their 

Opini n th r, sh uld b th r su c 'SS fa 'tors and i11 additk n shoul I th ·y choos · to 

251 

l 



provide comments and views on the factors. As it is, no other factor is proposed or put 

forward by the respondents apart from the success factors as identifi cd in th 

questionnaire. 

Bence, this study postulates that project success is a hi vin th sue "SS criteria of 

stakeholder's appreciation, completion as specified quality, on rim and ' ithin cost, 

through the success factors of human management, process, contract and techni al 

and organization. 

6.I.2 Objective No. 2: To find significant success criteria by ranking the 

criteria 

The findings of this study establish the significance of all the four ( 4) project success 

Criteria as shown in Table 6.3. 

Table 6.3: Ranking of Project success criteria 

RANKING SUCCESS CRITERIA 

I Stakeholders' appreciation 
2 Meets required Quality 
3 Completes within Time 
4 Complete within Cost 

The ranking of the success criteria are as follows: 'Stakeholders' appreciation', 

'Quality', followed by 'Time' and 'Cost'. The ranking of uccess criteria i identical 

With the study in the con truction industry in hina c nduct d by Wang and I luang 

(2005). In additi n, the h ice of 'Stakeholders' appreciation' as th' critical crit ria is 

con i tent with oth 'r studi s that ar .onduct d by 1 laruuan ·t al I ct 8) Whit· and 

Portune (2002), and ollins and Ba .carani ( .... 004). 
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Even though this study indicates generally that the ranking of these criteria is 

somewhat similar, there seems to be slight differences based on two demo raphic 

characteristics namely the different sectors and experience of respond nts, 

Firstly, the difference between the public and privnt • sector r spondcnts is the 

preference for 'Quality' as compared to 'Time' crit rion. Th pr fr n c of ·Q111lfry' 

over 'Time' by the respondents in the public sector seems to indicat that the nd 

result of the project is more important as opposed to th durati n of the project. 

Respondents from the private sector ranked the criterion of 'Time' over 'Quality' 

appears to give the impression that completion of work within the duration of the 

contract period takes priority over quality of the work. Thi is shown in Figure 6.4. 

Table 6.4: Ranking of success criteria by sectors 

- Sector 
Success criteria Private 

~ Government 

Stakeholders' appreciation 1 1 

Quality 2 3 

Time 3 2 

~Cost 4 4 

Note: The value in each cell is the rank 

Secondly, the difference between respondents with more than 15 years exp ri nc and 

those with 10 to 15 years experience is the preference of 'Stakeholders' appreciation' 

as compared to 'Quality' and 'Time' criteria. The preference of 'Stakeholder ' 

appreciation' by the more experi need resp ndents ·eems to indicate that as th 

Project manag rs r direct rs gain more , P ·ri .ncc th y t .nd lo valu the 

takeh Jd crs m re. This is shown in Tab!' .5. 
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Table 6.5: Ranking of success criteria by years of experience 

Years of Experience 
Success criteria More than 20 

years 15 - 20 years 10- I 1.' u s 

Stakeholders' appreciation I I 

Quality 2 2 I 

Time 3 . 1 

Cost 4 4 3 

Note: The value in each cell is the rank 

6.1.3 Objective No.3: To find significant success factors. 

Literature review has identified thirty-three (33) project succe s factor as shown in 

Table 6.6. 

Table 6.6: Project success factors 

PROJECT SUCCESS FACTORS 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
J]. 

Attitude, behavior and commitment 
Client consultation and acceptance 
Contracting 
Contractor 
Communication 
Culture 
Design 
Documentation 
Empowerment 
Estimate 
External environment 
Financial resources 
Goal/ objective and mission 
Innovation 
Learning organization 
Monitoring and control 
Organization structure 

18. Performance, effectiveness and efficiency 
19. Planning 
20. Policy and strategy 
21. Project manager 
22. Project characteristic 
23. Project definition 
24. Quality management 
25. Resources and personnel 
26. Risk management 
27. Safety program 
28. Schedule 
29. Stakeholder management 
30. Team and lead r hip 
31. Technical 
32. Top management supp rt 
33. Troubleshooting 

The finding of the pr Iiminary study validates eighteen ( 18) proj .ct su c .ss fa .tors as 

ignificant ut of the thirty-thrc (. 3) projc t SUC ''SS fa ·tors that has b • en id •ntifi .d 

a hown in Tabl .7. 
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Table 6.7: Significant Project success factors 

PROJECT SUCCESS FACTORS 

]. Team and leadership 
2. Project rnana icr 
3. Communicati n 
4. Srakchold r man a • em cnt 
5. Monitorin and control 
6. Planning 
7. Scheduling 
8. Quality management 
9. Risk management 
10. Contracting 
1]. Contractor 
12. Innovation 
13. Technical 
14. Organization structure 
15. Financial resources 
16. Policy and trategy 
17. Learning organization 
18. External environment 

The study further grouped these project ucces factor into four (4) ucce s fact r 

groups as it was pointed that instead of analysing each individual succe s factors, it i 

the combined effects of the individual success factors that are grouped would 

eventually lead to project ucce . 

These factor group are derived ba ed on the management philo ophy that w uld 

enable the stakeh Jder f the constructi n industry to relat t the managerial a .pect 

of their organization namely 'Human management' 'Process', and 'Organization'. In 

addition, the ucce s factor group f' ontract and technical' is includ d t take into 

cognizan c th quintc scnc of th' · nstru 'ti< n in lust1 y. 'I he ight .cn ( 18) 

signifi ant su · ·ss fa 'l rs r up d under th· factor roups arc sh wn in Table .8. 
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Table 6.8: Grouping of significant success factors 

Success factor groups Success factors 

Human management Team and leadership 
Pr jcct manager 
ornmunicat ion 

Stakch Id r mnna »n nt 

Process Monitoring and control 
Planning 
Scheduling 
Quality management 
Risk management 

Contract and Technical ontracting 
Contractor 
Innovation 
Technical 

Organization Organization structure 
Financial resources 
Policy and strategy 
Learning organization 
External environment . 

/', 

Respondents are given options if in their opinion, there should be other ignificant 

success factors and in addition should they choose to provide comments and view on .. 

these significant factors. As it is, no other factor is proposed or put forward by the 

respondents apart from tho e identified in the questionnaire. 

6.1.4 Objective No.4: To identify the dominant critical uccess factors by 

tanking the factor . 

The finding of thi tudy reveal that the ranking of th su .c ss fact r gr ups as 

shown in Table 6 .. Table 6.9 sh ws the rankin of the succ 'ss fa 'le r gr ups is as 

~ ll ws: 'Human 11w11ap,t1111e11t', 'Pror tss", ' 'ontract and technical' and 

'Organization'. Hen ', the dominant .riticnl SLI' l SS ra .tor 'l'OLIP is human 

n1ana rem .nt as it has b .cn runkc I hi ih ·st. 



Table 6.9: Ranking of success factor groups 

Ranking Success factor 

1 Human management 

2 Process 

3 Contract and technical 

4 rganization 

The study also indicates that the ranking of these factor groups is com what c imilar 

even between different demographic characteristics of sectors and c 'P ri n e a 

shown in Table 6.10. 

Table 6.10: Ranking of success factor by sectors 

Success factor Sector 

Government Private 

Human Management ] ] 

Process 2 3 

Contract and technical 3 2 

Organization 4 4 

Note: The value in each cell is the rank 

lfowever, there is a slight difference between the perception of the re pondent from 

public and private sectors namely the preference for 'Process' as compared to 

'Contract and technical'. The preference of 'Process' by the re pondent from publi 

sector seems to indicate that the means or procedure and the course of action taken to 

achieve any objective are more critical as opposed to the contractual and technical 

execution of the pr ject. Respondent from the private ect r rank d the fa ·t r of 

'Contract and technical' ov r 'Process' appears to give the imprcssi n that th' 

contractual ov ·r whatcv .r 

pro e es that have been .stablishcd for th' ' CUI ion f th' proj set. 
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In addition, the study reveals the ranking of the individual success factors within th' 

factor groups as shown in Table 6.11. 

Table 6.11: Ranking of individual factors within the factor groups 

Rank Success factors 

Tluman Management 
1 T am and lend rship 
2 Project manager 
3 Communication 
4 Stakeholder management 

Process 
1 Monitoring and control 
2 Planning 
3 Scheduling 
4 Quality management 
5 Risk management 

Contract and technical 
1 Contracting 
2 Contractor 
3 Technical 
4 Innovation 

Organization 
. 

1 Organization structure 
2 Financial re ource 
3 Policy and trategy 
4 Learning organization 
5 External environment 

Within the success factor group of 'Human management', the success factor 'Team 

and leadership' is ranked highest followed by 'Project manager, Communication and 

Stakeholder management '. Within the success factor group of 'Process', the succcs 

factor of 'Monitoring and control' is ranked highe t ver 'Planning, ·heduling, 

Quality management and Risk management'. For the succe fact r gr up I 

'Contract and technical', 'Contracting' is the highest ranked c mparcd to 

'Contractor Technical and Innovation', And lastly, th' su .cess factor group of 

'Organization', 'Organization strttctur ,• is th' hi ihest rank 'd coiupur ·ti to 'Finuncial 

resourc 'S, Poli ·y and strateg , Learning organi~otion, 111t! /~.\Irmo/ c11viro111111111'. 
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6.1.5 Objective No.5: To correlate the project success factors to project snCCl'SS 

criteria. 

The findings of this study as shown in Table 6.12 reveal tw suppositions us Llllows: 

a) Generally, the ranking of the success fa tors in a hie inn en 'h sue L'SS 

criterion is similar. This is consistent with th findings f the ~ tudi s b_i 

Belassi and Tukel (1996), Chua et al (1999), and Asif (2004). 

b) Apart from the success criterion of time, the succes factor groups in order of 

ranking are generally similar to the findings of objective 3 that is 'Human 

management', 'Process', 'Contract and technical' and 'Organization'. As for 

the time criterion, the preference is for 'Organization' over 'Contract and 

technical'. 

Table 6.12: Ranking of success factors for each success criteria 

Rank 

1 
2 
3 
4 

Criteria/Factors 

Stakeholders' appreciation 
Human management 
Process 
Contract and technical 
Or anization 

1 
2 
3 
4 

Quality 
Human management 
Proce 
Contract and technical 
Or anization 

1 
2 

4 

Time 
Human management 
Process 

I 
2 

4 

Cost 
l lurnan mana 1 m ·nt 
Proc 'SS 



In correlating the success factors to each success criterion, the result indicates th' 

importance of human management over other factors. It can be inferred that human 

management is the dominant critical success factor in achieving th su '' ss eritc rin. 

6.1.6 Research statement 

The research statement of this study is '1 Iurnan manag m nt is criti al in the 

construction industry to ensure project uccess'. Based on the result and anal i of 

the study above, the success factor of 'Human management' seems to be dominant in 

all aspect in achieving the success criteria of stakeholders' appreciation, quality, time 

and cost. 

The construction industry is a very technical oriented industry. The stakeholders 

require relevant qualifications and technical training to be able to contribute to the 

implementation of projects. The con ultant comprising architect , mechanical 

engineers, electrical engineers and quantity surveyor must po ess the relevant 

professional qualifications. In addition, they must be registered with their relevant 

professional Boards in order to practice and provide professional services. The 

contractors' supervisory staff, semi-skilled laborers and even laborer require special 

technical trainings and accredited by the Construction Industry Development B ard 

Malaysia. The statutory authorities that approved the development and building plan 

comprising the professionals such as architects, engineers and building urveyor 

must po e ed the relevant pr fessional qualifications. 

llowever, , ince this study rev ·als that human mana 1 111 nt is lh dominant critical 

succes fact r ov r th r Ca .tors, it is irn] 'rat iv that not only l .chni .ul qualifications 

are r quire l but issu ·:-; with re iar I to hum in ( r pcopl . 111 uddition, us t xnn t111d 
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leadership has been revealed as the most important factor in the success factor group 

of human management, this issue needs to be emphasized in the traininu of the 

industry players and stakeholders in the con truction industry. Apart from tc :nn :nhl 

leadership, due recognition must be given with regard I the proj 'I manuacr trninina, 

communication issues and takcholdcr management. 

6.2 PROBLEMS ENCOUNTERED 

This study does not encounter many complex problems. The main problem occurred 

in developing the theoretical framework and during the field survey. The difficulty in 

the formulation of the theoretical framework is to capture the numerous and different 

ranging variables of project success as postulated by various researches and showing 

the relationship between these variables. The challenge is in making the framework 

simple enough to be understood but multifaceted enough that would show correlation. 

The problems during the field survey arc due to the changed of the respondents' 

addresses and the difficulty in fixing appointments due to their busy schedule. These 

are overcome by relying on networking between fellow project managers and 

persistently pursuing the respondents. In addition, ome respondent ' may have 

different understanding of the structured questionnaire and as uch, the meth d f 

face-to-face interview has the advantage of giving the opportunity to explain t the 

respondents directly and immediately and maintaining the motivation and cooperati n 

of the respondent . 
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6.3 RECOMMENDATION 

The findings of the study suggest several ways to improve the likelih d of a 'hi 111n 

project success. Stakeholders especially project managers need 10 be .o misnru of th, 

fact that project success is derived from knowing the ril ·ria or "What It) n hi'\ c" nnd 

the factors of "How to achieve". Th succ ss rit rin omprisc srnkcholdc rs' 

appreciation, quality, time and cost. The success fa tors ornpris four fuctc r grout s 

of human management, process, contract and technical, and organization. 

As such, it is recommended that any training module on project management is to 

include all the elements of success criteria and success factor . One uch prime 

training module conducted by the Construction Industry Development Board 

Malaysia is the "Certified construction project manager training and accreditation 

program". The main objective of the program i to provide a training module that 

Would produce qualified project manager who meets indu try competency standard. It 

is thus suggested that such training module be reviewed to en ure all that is 

encapsulated in the project succe s framework of thi study are covered by the 

training courses. Thi propo al has been forwarded to the Con truction Tndu try 

Development Board Malaysia and it has been agreed that due emphasis n the 

elements as sugge ted by the study will be given. 

The findings also suggest that the dominant uccess criterion is . tak holders' 

appreciati n and th critical succe fact r is human mana 1 zrn enr. Be th th .ri: rion 

and fact rd al with human factor. As such, project mana ier shoul I b · mindful of th 

fa t that alth u zh th constru 'lion industry is a te .hni .ally orient ·d industry hut th· 

project mana er i d a ling with stak .holdcrs whos · p ·re ·pt ion may not b based 

SOI cly 011 tc .hni .al .ritcria. It is thus r '(lllllllt 11Ckd t IHll cin rind11111 for prolcsxional 
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degree especially project management program to include issues regarding 

stakeholders' appreciation and human management. This includes the sort skills or 
leadership, teamwork, communication and stakeholder managcm nt. This pt\)J1l)snl 

has been forwarded to the Ministry of Jligh r "ducation. 

6.4 FUTURE RESEARCH 

This research is a study of public sector projects in Malaysia. It is acknowledged that 

the findings may defer for private sector projects. In addition, thi tudy ha been 

presented in national seminars, training and lecture ses ions and many participants 

from private sectors have shown interest for a general outlook of project success to 

include private sector projects. As such it is recommended that for future research, a 

similar study be carried out for private sector projects. This will complete the research 

on project success for construction projects implemented in Malaysia 

This study has also been presented at international congre ses and it wa: most 

favourably received. Suggestions and request had been forwarded by international 

Participants some of whom encourage the author to offer the completed study at the 

international level as they believe the research deserve a wider audience. It i thu 

recommended that for future research, a similar tudy be carried out for a gJ al 

outlook and perspective. 
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Appendix 1: Project success criteria by various authors 

Success 
Criteria 

Authors 

Time, Cost 
and Quality 

Stakeholders' 
appreciation 

Angelides (1999), Asif (2004), Avots (1<69), Arora (Ill.), Bnccnrini 
(1999), Bel out ( 1998), Bclassi and Tuk 'I (I < 6), Bcrul nnd P .1ft't-n. 
( 1992), Blaney (1989), lcland ( 1999), hun ct nl (_QQ_), hnn l-00-1), 
Chua et al (1999), hrisiian ( 1993), oil ins and Bnccnrini (_00.+), ht\111"' ct 
al (2000), Diallo and Thuillier (2004), De Wit ( 1988), Dunc in {19t->7), T) 'ir 
(2005), Fowler and Walsh ( 1998), Forg r (2004), Frig nti and 
(2002), Garret (2000), Gray (2001 ), Hatush and Skitmor ( 1 7 , Hartman 
et al (1991 ), Ives (2005), Tyer and Jha (2005), Jang and L ( 199 ), Kart am 
et al (2000), Kendra and Taplin (2004), Kleim and Ludin (1992), Kerzner 
(2003), Kin (2004), Lee-Kelley and Loong (2002), Lynch and Cloutier 
(2003), Milosevic and Patanakul (2005), Morris and Hough (1987 , McCoy 
(1986), Nguyen et al (2004), Pinto and Slevin (1988), Phua (2004), Pocock 
et al (1997), Rad (2003), Redmill (1990), Russel and Jaselskis (1997), 
Songer and Molennar (1997), Soderlund (2004), Shenhar et al (2002), 
Skulmoski and Hartman (1999), Thomas et al (2002), Turner (1993), 
Wateridge (1998), Westerveld (2003), White and Fortune (2002), Yang et al 
(1997), and Zipf (1999) 

Asif (2004), Arora (1995), Baccarini (1999), Belassi and Tukel (1996), 
Czuchry and Yasin (2004), Chan et al (2002), Chan (2004), Chua et al 
(1999), Crawford and Pollack (2004), Collins and Baccarini (2004), Diallo 
and Thuillier (2004), De Wit (1988), Dvir (2005), wler and Walsh ( 1998), 
Glass (1999), Gray (2001), Hartman et al (1991), Iyer and Jha (2005), Jang 
and Lee (1998), Kendra and Taplin (2004), Kleim and Ludin ( 1992), 
Kerzner (2003), Lynch and Cl utier (2003), Milosevic and Patanakul 
(2005), Morris and Hough (1987), Nguyen (2004), Rad (2003), onger and 
Molennar (1997), Soderlund (2004), Shenhar et al (2002), Skulmoski and 
Hartman (1999), Turner (1993), Wateridge (1998), Westerveld (2003), 
White and Fortune (2002), Yang et al ( l 997) 



Appendix 2: Success factors identified by various authors 

Various authors Success factors 
1 Cleland (1988), Wateridge (1998), Stakeholder management 

Belout (1998), Campbell and Baker 
(2007) - 

2 De Wit (1988) Stakeholder, external environment, contr ctor, obj tiv , tc t hnk .11, 
and effectiveness and efficiency - 

·3 Pinto and Prescott (1988) P~oct mlssl2!1_ client consultnl.!2!1. no to m n m nt su~ rt, - 
4 Pinto and Slevin (1989) Project mission, top management support, sch dul , cli nt 

consultation and acceptance, personnel, t chnlc I, monitoring nd 
control, communication and troubleshootina 

5 Kav (1993) Innovation 
6 Graham (1996) Effectiveness and efficiency 
7 Belassi and Tukel (1996) Project manager, project team, project characteristic, organizational 

structure, top management support, external environment, estimate, 
resources, client consultaion, and financial resources 

8 Liu and Walker (1998) Goals, behaviour, and oerformance 
9 Turner (1999) Project definition, financial resources, schedule, planning, 

monitoring and control, quality management, risk management, 
team and leadership, attitudes and commitment, external 
environment, organization structure, resources, contract, and 
strategy 

10 White and Fortune (2002) Goals or objectives, top management support, financial resources, 
schedule, and commitment 

11 Shenhar et al (2002) Contractor, monitoring, design, quality management, project 
manager, project definition, schedule, design, documentation, 
policy, and client 

12 Hartman and Ashrafi (2002) Client consultation and acceptance, communication, project 
mission, and too manaqement support 

13 Cooke-Davies (2002) and Turner et Learning organization 
al (2003) 

14 Westerveld (2003) Schedue, financial resources, organization structure, risk 
management, quality management, policy and strategy, stakeholder 
manaqement, resources, contractnc. and team and leadership 

15 Asif (2003) Project mission, planning, monitoring and control, client acceptance, 
and technical 

16 Jiang and Heiser (2004) External environment, project characteristic, stakeholder 
manaaement, communication, monitorinq and control 

17 Chan et al (2004) Communication, monitoring and control, planning, organization 
structure, safety program, quality management, project 
characteristic, external environment, contracting, stakeholder 
manaaement, and team and leadership 

18 Kendra and Taplin (2004) Project manager, planning, schedule, monitoring and control, team 
and leadership, communication, performance, stakeholder 
management, and culture 

19 Kanter and Walsh (2004) Project definition, schedule, project manager, project team, and 
monitorinq and control 

20 Nguyen et al (2004) Project manager, financial resources, project team, commitment, 
and resources 

21 Chan (2004) Planning, schedule, monitoring and control, team and leadership, 
project manaqer.L contractor, and project characteristic. - 

22 Juadev and Muller (2005) Culture, empowerment, nd client 
23 Henrie and Sousa-Poza L2005l Culture 

'- 
24 lyor and Jha (2005) Project manager, top man g mont support, monitoring and control, 

commitment, nd stakeholder 
25 Camobell and Baker (2007) Planning orgenl lion monitoring and control nd r ources - 
26 Nokes nd K lly (2007), Mull rand Pro] ct m n r 

Turner .{?0072 

soo 



Appendix 3: Classification or grouping of success factors by various nut hors 

- 
Authors lassification or roupin of sue css Incrors - 

1 Rockart ( 1982) Service, mrnunicat ion, l lumnn 1\: sources ind 
Functions 

2 Schultz et al (1987) Strategic and Ta ticnl 

3 Maga) et al ( 1988) omrninn ru, uality of. rvi . a ilituri n fend- 
user, Role clarity and oordination f end-us r 

4 Young (1994) Process factors and Project fa tore 

5 Belassi and Tukel (1996) Factors related to Project, Project manager and team, 
Organization, Client, Resource and External 
environment 

6 Jang and Lee ( 1998) Characteristics of client organization, Commitment 
of team members and Con ultation mode 

7 Chua et al ( 1999) Project characteristics, Contractual arrangements, 
Project partici pants and Interactive processes 

8 Chan et al (2001) Project team commitment, Contractor's 
competencie , Risk and liability a essment, Client's 
competencie , nd-u er ' need and onstraints 
impo ed by end-u ers 

9 Clarke (2002) Hard and Soft 

10 Chan et al (2004) Project-related factors, Procurement-related factors, 
Project management factors, Project participants- 
related factors and External factors 

11 Nguyen et al (2004) Comfort, Competence, Commitment and 
Communication 

12 Milosevic and Patankul (2005) Standardized project management tool , 
Standardized project leadership and Standardized 
project management proces 
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Appendix 4: Project success factors (Human management) by various authors 

Project manager Avots (1969), Belassi and Tukel (1996), Campobas o and Ho king 
(2004), Ceran (1995), Chan ct al (2004), hristian (1993), hua et al 
(1999), Cooke-Davies (2002), Iyer and Jha (2005), Jefferies et al 
(2002), Judgev and Muller (2005), Kendra and Taplin (2004), Kleim 
and Ludin ( 1992), Longman and Mullins (2004), Milo evic and 
Patanakul (2005), Munns and Bjeirmi (1996), Nitithamyong and Tan 
(2007), Nguyen et (2004), Pinto and Slevin (1988), Rockart (1982), 
Sotirou and Wittmer (2001), Shenhar et al (2002), Turner and Muller 
(2005), Turner (2004), Verner and Evanco (2005), and Walton (1984). 

Communication 

Appelbaum (2004), Arora (19 5), 11a ·arinl (I<)(<), H:llth's mul 
Wearnc (1993), Bclassi and T11kel (1996), Bently nnd Pnffrrt (Jl)l). ). 

Campobasso and Hoskin) (2004), Chan ct al ( 00 I), C. hnn L't .\l ( Oc).t), 
Christian (1993), h 1111 'I al (2001), lcland (\<)99), hun cl .11 
(1999), Clarke ( 1999), coke-Davies (200-), T)c Wit (I 88), 1 rret 
(2000), Hocgl and Gcmucndcn (200 I), Iyer an I Jhn (_005). Inns and 
Lee ( 1998), Jefferies ct al (2002), Judg v and Mull r (- 05) Ji. ng , nd 
Heiser (2004), Kanter and Walsh (2004), Kartam ct al (-000), Kendra 
and Taplin (2004), Kirby (1996), Klcim and Ludin (199_), Lidox 
(1999), Longman and Mullins (2004), Magal t al (1988), Morri and 
Hough (1987), Milosevic and Patanakul (2005), Munn and Bjeirmi 
(1996), Nicolini (200 I), Nitithamyong and Tan (2007), Nguyen et al 
(2004), Odusami et al (2002), Pate-Cornell and Dillon (2001), 
Prabhakar (2005), Pinto and Slevin (1988), Pinto and Slevin (1989), 
Phua (2004), Raiden et al (2004), Rao (2001 ), Rad (2003), Rockart 
( 1982), Sotirou and Wittmer (200 I), Shenhar et al (2002), Skulmoski 
and Hartman (1999), Thite ( 1999), Tiong (1996), Thamhain (2004), 
Turner and Muller (2005), Turner (2004), Westerveld (2003), 
Wateridge (1995), White and Fortune (2002), and Zika-Viktorsson et 
al (2003). 

Success Factors: 
HUMAN 
MANAGEMENT 

Authors 

Team and 
leadership 

Avots (1969), Appelbaum (2004), Arora (1995), Baccarini (1999), 
Barnes and Wearne ( 1993), Bel as i and Tukel ( 1996), Bently and 
Rafferty ( 1992), Ceran (1995), Chan et al (200 I), han et al (2004), 
Christian (1993), Chua et al ( 1999), Clarke ( 1999), Hayfield ( l 979), 
Deli le and 01 on (2004), Finch (2003), Forger (2004), Hartman and 
Ashrafi (2002), Hartman et al ( l 991 ), Hoeg) and G muenden (200 l ), 
Iyer and Jha (2005), Jefferies et al (2002), Jud v and Mull r (2005), 
Jiang and Hei er (2004), Kanter and Walsh (2004), Kendra and Taplin 
(2004), Kleim and Ludin ( 1992), Kwak (2002), Lidow ( 1999), 
Longman and Mullins (2004), Maga I ct al ( 1988), M rri and H ugh 
( 1987), Milo evi and Patanakul (2005), N )uy in ·t al ( 004), Pint 
and Slevin (1988), Pinto and lcvin (I 8 ), Phua (2004 ), Rad (2003), 
Rockart (1982), Soderlund (2004). Turner (1994), Thamhain (2004), 
V .rzuh ( 19 9), W ·st ·rv 'Id (2003), Wat •rid'· ( 1995), White and 
Fortune (2002), Zipf ( 19c 9), and Ziku-Viktorsson ·t al (200. ) 
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Appendix 4: Project success factors (Human management) by various authors 
(cont'd) 

Success Factors: Authors 
HUMAN 
MANAGEMENT 
Stakeholder Avots (1969), Appelbaum (2004), Arora (199.), Bnccarini (ll 1). 

management Barnes and Wcarnc (1993), B lassi and TnkC'I (191 6), Bcntl and 
Raffety (1992), arnpobasso and Hoskin, (200 i), crnn (I 045), h. n 
et al (2001 ), han ct al (2004), hristinn ( 1 93), hcnn t:I nl (_001), 
Cleland ( 1999), hua cl a I ( 1999), larko (I 9), ok e-Davies 
(2002), Czuchry and Yasin (2004), De Wit (1988), D Ii. I and 01 n 
(2004), Duggan and Blaydcn (2001), Finch (2003), Forger (200-+, 
Garret (2000), Gray (200 I), Hartman and Ashraf (2002), Hartman et 
al (1991 ), Hoeg) and Gemuendcn (2001 ), Jy rand Jha (2005), Jang and 
Lee (1998), Jefferies et al (2002), Judgev and Muller (2005), Jiang and 
Heiser (2004), Kanter and Walsh (2004), Kartam et al (2000), Kendra 
and Taplin (2004), Kerzner (2000), Kirby (1996), Kleim and Ludin 
(1992), Kwak (2002), Lidow (1999), Longman and Mullins (2004), 
Lynch and Cloutier (2003), Maga} et al (1988), Morris and Hough 
(1987), Milosevic and Patanakul (2005), Munns and Bjeirmi (1996), 
Nicolini (2001), Nitithamyong and Tan (2007), Nguyen et al (2004), 
Odusami et al (2002), Pate-Cornell and Dillon (2001 ), Prabhakar 
(2005), Pinto and Slevin (1988), Pinto and Slevin (1989), Phua (2004), 
Raiden et al (2004), Rao (2001 ), Rad (2003), Rockart (1982), Russel 
and Jaselski (1997), otirou and Wittmer (200 I), Shenhar et al 
(2002), Stewart (2001), Stcyn (2002), oderlund (2004), kulm ki 
and Hartman (I 999), Thite ( 1999), Tiong (996), Turner (1994), 
Thamhain (2004), Turner and Muller (2005), Turner (2004), Verner 
and vanco (2005), Verzuh ( 1999), Walton (1984), Wcstcrvcld (200 ), 
Wateridge (1995), White and Fortune (2002), Zipf (1999), and Zika 
Viktor son et al 2003 . 



Appendix 5: Project success factors (Process) by various authors 

Success factors: AUTHORS 
PROCESS 
Monitoring and Avots (1969), Arora ( 19 5), I arn 'S and W •anw (I c c ]), lklnssi nnd 
control Tukel (1996), Bently and Raff•rty (I 92), Cornn (tct.'.)), Chm t't .\l 

(2001), Chan ct al (2004), han (2001), hrisiinn (Ill).), l lclnnd 
(1999), hua ct al (1999), .ook•~Davics (20(L), Finch (.00.,), Forger 
(2004), arrct (2000), I lartrnan and Ashraf] ( oo_ . l lnrtrru n ct l\l 

(1991), Iyer and Jha (2005), .l ff ri set al (_00 ), Jinna nnd Heiser 
(2004), Kanter and Walsh (2004), Kartarn t al (-0 0), Kendr • nd 
Taplin (2004), Kcrzncr (2000), Longman and Mullin. (-00.+), Mag l t 
al (1988), Milosevic and Patanakul (2005), Munn and Bjcirmi ( 19 6) 
Nitithamyong and Tan (2007), Nguyen t al (2004), Pat -Cornell and 
Dillon (200 I), Pinto and Slevin ( 1988), Pinto and SI in (19 9), Rad 
(2003), Russel and Jasclskis ( 1997), henhar ct al (2002), We ter eld 
(2003), Wateridge (1995), White and Fortune (2002), Zipf (1999), and 
Zika-Viktorsson et al (2003). 

Planning Avots (1969), Barnes and Wearne (1993), Belassi and Tukel (1996), 
Bently and Rafferty (1992), Campoba so and Hosking (2004), Ceran 
(1995), Chan et al (2004), Chan (2004), Chri tian (1993), Clarke (1999), 
Garret (2000), Hartman and Ashrafi (2002), Judgev and Muller (2005), 
Jiang and Heiser (2004), Kanter and Walsh (2004), Kartam et al 2000), 
Kendra and Taplin (2004), Kerzner (2000), Lidow (1999), Longman and 
Mullins (2004), Lynch and Cloutier (2003), Milosevic and Patanakul 
(2005), Munn and Bjeirmi (1996), Nitithamyong and Tan (2007), 
Nguyen et al (2004), Pinto and Slevin (1989), Shenhar et al (2002), 
Skulmoski and Hartman (1999), Verzuh (1999), Wateridge (1995), and 
White and Fortune 2002 . 

Scheduling Avots (1969), Arora (1995), Belas i and Tukel (1996), Bently and 
Rafferty (1992), Ceran (1995), Chan (2004), Christian (1993), Cleland 
( 1999), Chua et al (l 999), Clarke (1999), Cooke-Davies (2002), Forger 
(2004), Garret (2000), Gray (2001), Jefferies et al (2002), Jiang and 
Heiser (2004), Kanter and Walsh (2004), Kendra and Taplin (2004), 
Kerzner (2000), Lynch and Cloutier (2003), Morris and Hough ( 1987), 
Milosevic and Patanakul (2005), Munn and Bjeirmi ( 1996), Pinto and 
Slevin (1988), Pinto and Slevin (1989), Rad (2003), Shenhar t al 
(2002), Steyn (2002), Verzuh ( 1999), Westerveld (2003), and White and 
Fortune (2002). 

Quality Arora (1995), Ceran (1995), han ct al (2004), Kcrzncr (20 0), 
management Milo evic and Patanakul (2005), Rad (2003), hcnhar ct al (2002), 

W esterveld 2003 , and Zi f 1999 . 

Ri k Barnes and Wearne ( 1993), han et al (2001 ), han 't al (2 0 I), hua t 
management al ( 1999), ke- a vies (2002), zuchry and Yasin (2004 ), rg r 

(2004), arrct (2000), Kerzncr (2000), Mil S'Vi, and I atanakul (2005), 
Pate- orn ,JI and ill n (200 l ), Pima ( ... 004), Rud (200. ), t syn (2002), 
Vern r and Evanco (2005), W ·st .rv .ld (200. ), and White and ortune 
(200 ). 



Appendix 6: Project success factors (Organization) by various authors 

Policy and strategy Appelbaum (2004), Baccarini (l 999), Barnes and Wearne (1993), 
Bela si and Tukel ( 1996), Bently and Rafferty ( 1992), Campoba o 
and Hosking (2004), Chan et al (2004), Chan (2004), Christian 
(1993), Chua et al (1999), Hartman and Ashrafi (2002), Hartman et al 
(1991 ), Iyer and Jha (2005), Jang and Lee ( 1998), Judgev and Muller 
(2005), Kirby (1996), Kwak (2002), Lidow ( 1999), L ngrnan and 
Mullins (2004), Lynch and Cloutier (2003), Morri and Hough 
(1987), Milo evic and Patanakul (2005), Nicolini (200 I), Nguyen l 
al (2004), Pinto and Slevin (1988), Pinto and levin ( 1989), Phua 
(2004), Shenhar et al (2002), Soderlund (2004), Thite ( 1999), Turner 
(1994), Wateridge (1995), Mull r (200 ), Thamhain (2004), V mer 
and Evanco (2005), Verzuh (1999), Westerveld (200 ), Wateridge 
(1995), White and Fortune (2002), Yeo ( 1995), Zipf (I 99), and 
Zika-Viktors on el al (200 ). 

Success Factors: Authors 
ORGANIZATION 
Organization Avots (1969), Appelbaum (2004), Arora (1<9.), Hat't'ntini (JI)<<)), 
structure Bclassi and Tukcl ( 19 6), 'han •t al (200 I), Ch:1n l'1 11 t ()().t), 

Cleland (l 999), hua ct al ( 19 9), lark' (I< tt ), ookc n.1\ ies 
(2002), zuchry and Yasin (2004), 1 ' Wit ( 1988), l1rn I t on I), 
Hartman and Ashraf (2002), lloc I and 1 emucndcn (_00 I), 1. er. nd 
Jha (2005), Jang and Lee (1998), Judgcv and Muller (-00)), Jinns 
and Heiser (2004), Kartarn ·t al (2000), Kendra nnd plin (-00-n, 
Kleirn and Ludin (1992), Kwak (2002), Longman and Mullin. 
(2004), Lynch and louticr 2003), Maga! t al (19 ), Moni and 
Hough (J 987), Milo evic and Patanakul (2005), Munn. and Bjeirmi 
( 1996), Nititharnyong and Tan (2007), Nguyen et al (2004), Pate 
Cornell and Dillon (2001), Pinto and Slevin (1988), Pinto and Sle in 
(1989), Rao (2001), Rad and Levin (2003), Shenhar et al (2002), 
Stewart (2001), Soderlund (2004), Thite (1999), Turner (1994), 
Tharnhain (2004), Verzuh (1999), Westerveld (2003), White and 
Fortune (2002), and Zika-Viktorsson et al (2003). 

Financial resources Arora (1995), Belassi and Tukel (1996), Bently and Rafferty (1992), 
Campobasso and Hosking (2004 ), Ceran (1995), Chan et al (2001 ), 
Chua et al ( 1999), Forger (2004 ), Garret (2000), Hartman and Ashrafi 
(2002), Iyer and Jha (2005), Jefferies et al (2002), Kanter and Walsh 
(2004), Lidow (1999), Morris and Hough ( 1987), Milo evic and 
Patanakul (2005), Nguyen et al (2004), Pate-Cornell and illon 
(2001), Phua (2004), Rad (2003), Ru cl and Jase! kis (1997), 
Shenhar et al (2002), Stewart (2001 ), Steyn (2002), Tiong (996), 
Verner and Evanco (2005), Westerveld (2003), and White and 
Fortune 2002 . 



Appendix 6: Project success factors (Organization) by various authors (cont'd) 

External Belassi and Tukcl (1996), han 'I al (2004), hun 't nl ( t 1.. t)l ). 1. er ;1n 
Environment Jha (2005), Judgcv and Mull 'r (2005), Kwak (-00_), L ngrnan nd 

Mullins (2004), Morris and Hough ( 1987), Pate- rnell and Dill n 
(2001), Pinto and Slevin (1989), Pima (2004), Wester eld (2003, 
White and Fortune (2002), and Y co ( 1995). 

Success Factors: Authors 
ORGANIZATION 
Learning Cooke-Davies (2002), r u •gan and Blay lcn (_001), Ud11\\' ll 1 

), 

organization Longman and Mullins (2004), Nguy n ·t al (-00·1), Pate Com. 11 .ml 
Dillon (2001), Verner and Evanc (2005), White and Formne l 00 ), 
and Zika-Viktorsson cl al (2003). 
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Appendix 7: Project success factors (Contract and technical) by various authors 

Innovation Chan (2004), Czuchry and Yasin (2003), Hartman and Ashrafi (2002), 
Morris and Hough (1987), Nguyen et al (2004), Pate-Cornell and Dillon 
(200 I), Phua (2004), Stewart (200 I), Tiong (996), White and Fortune 
(2002), and Zika-Viktor on ct al (2003 . 

Success Factors: Authors 
CONTRACT& 
TECHNICAL 
Contracting Arora ( 1995), Barnes and W arn ' ( 19 3), Bent 1 and Rn ffcrt (I 1)1 

), 

Ceran (1995), han ct al (2001), han 'I al ( 004), hrlstinn (\t)1). ), 
Chua et al (1999), arrct (2000), Jcffcri 'S 'I al (. 00. ), Knute r and 
Walsh (2004), Kwak (2002), Lon nnnn and Mullins (_00-1), Morris and 
Hough (1987), Milosevic and Pntnnakul (2005), N u en ct .11 t-00-1.). 
Pinto and Slevin (1988), Phua (2004), Rad (-00. ), Rocknrt (P12_), 
Shenhar et al (2002), Skulm ski and Hartman (I 9 ), and W . terv ld 
(2003 . 

Contractor Arora (1995), Bently and Rafferty (1992), han t al (2001), Chan et al 
(2001 ), Chua ct al (1999), Kartam t al (2000), Nguyen et al 2004), 
Pate-Cornell and Dillon (2001 , Pima 2004), and Sh nhar et al (-002). 

Technical Appelbaum (2004), Arora (1995), Bently and Rafferty (1992), Chanet 
al (2001), Cleland (1999), Chua, Kog and Loh (1999), Jiang and Heiser 
(2004), Kanter and Walsh (2004), Kwak (2002), Longman and Mullins 
(2004), Morris and Hough ( 1987), Milosevic and Patanakul (2005), 
Pate-Cornell and Dillon (2001), Prabhakar (2005), Pinto and Slevin 
(1988), Pinto and Slevin (1989), Phua (2004), Shenhar et al (2002), 
Skulmoski and Hartman 1999 , Tion (996), and Yeo (1995). 
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Appendix 8: Ranking of project success criteria by other authors 
·-- 

AUTHORS Stakeholders' TimL: ost un li I 
appreciation 

--1- 
,_ - 

Hartman et al (1998) I - J ~ 
1- 1- - - 

White and Fortune (2002) I 4 3 
1- 1- 1- - 

Collins and Baccarini (2004) I 2 - - . 
Wang and Huang (2005) I . -I - 
Asif (2004) 1 2 3 

Gao et al (2002) 3 2 1 -l 

Yang et al (1997) 4 2 3 ] 

Wateridge ( 1995) No con cnsu 

Chua et al ( 1999) No con ensu 
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Appendix 11: Exploratory study 

Discussions conducted with the following industry players nnd univcrsit 1 t turc rs: 

1. Ar Khalid Ahmad, Principal of Khalid Ahmad Ar hit ts. 

2. Tan Sri Dato' Tr Jamilus T lusscin, 'hairrnnn f 

Development Board Malaysia and 

Holdings Sdn Bhd. 

onstructic n In :lnstr. 

Kl lA Pr mi r 

3. Dato' Sr Abdul Rahman Abdullah, former hairman of Constru tion lndustr 

Development Board Malaysia. 

4. Dato' Seri Sr Hj Md Isahak Mel Yusuf, Chairman of Pakatan International Md 

Isahak dan Rakan-Rakan Sdn Bhd. 

5. Dato' Sr Abdull Manaf Hashim, Director of Contract and Quantity Surveying 

Branch, PWD Malaysia, and President of Board of Quantity Surveyors 

Malaysia. 

6. Dato' Ar Nur Haizi Abdul Hai, Director of Architect Branch, PWD Malaysia, 

and President of Board of Architects Malaysia. 

7. Sr Chua Siow Leng, Executive Director (retired) of WCT Berhad. 

8. Sr Ong See Lian, Partner of Juru Ukur Bahan Malaysia and Managing Director 

ofDLS Management (M) Sdn Bhd. 

9. Sr Roznita Othman, Senior officer, PWD Malaysia. 

10. Sr Ratna Mahyuddin, Deputy Director (Contract), DID Malaysia. 

11. Sariah Abdul Karib, Senior General Manager, onstruction Industry 

Development Board Malaysia. 

12. Sr Noridah Shafei, General Manager, Construction Industry cvelopmcnt 

Board Malaysia. 

13. Assoc. Professor Sr Hasmawati Harun of University Technology Mara. 

14. Assoc. Professor Sr Dr Maizon Hashim of University Technology Malaysia. 

15. Assoc. Prof Sr Fadhlin Abdullah f nivcrsity Tcchn Jogy Malaysia. 
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Appendix 12: Questionnaire 

1. This questionnaire is intended for academic purpose. It is hoped that respond nt will provld, tht 
response based on experience, knowledge and involvement in the impl m nt ti n f pr j t • 

2. Name and identity will not be revealed without tho prior agr m nt of 111 r 

3. The questionnaire is divided into 7 Sections as follows: 

Section A: Profile of Respondent 
Section B: Measurement on Importance of Project Succoss Crlt rla 
Section C: Measurement on Agreement on Project Success Crlt rla 
Section D: Measurement on Importance of Success Factors for various Crit rla 
Section E: Measurement on Importance of Components of Success Factors 
Section F: Measurement on Importance of Elements of Success Factors 
Section G: Comments and views 

4. The questionnaire is structured using the following scale as a basis of evaluation: 

Scale on Importance 1 = 
2= 
3= 
4= 
5= 

Least important 
Quite Important 
Important 
Very Important 
Critically Important 

Scale on Agreement 1 = 
2= 
3= 
4= 
5= 

Totally Disagree 
Disagree 
Neutral 
Agree 
Totally Agree 

5. Respondent is requested to answer all questions. However, any box that is not marked or left blank 
is assumed to mean that the respondent does not give emphasis or has not encountered or has no 
information of such issue in the implementation of the project. 

SECTION A: PROFILE OF RESPONDENT 

1. Name of Respondent : 

2. Years of Experience in implementation of projects 

D Less than 5 years D 15 - 20 years 
6 - 1 O years More than 20 years - please specify 

10 - 15 years -------------- 

3. Your qualification: 

D 
Administrator 
Quantity Surveyor 
Architect § Engineer 

Semi-professional 
Others:. _ 

4. Business of your organisation: 

D Government Agency 
Statutory Body 
Project Management Consultant § Developer 

Contractor 

0th rs:------------ 

5. Project(s) successfully completed AND name of client(s) 
D Education projects D Health projects 
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D 
Housing projects 
Security projects 
Others 

6. In what capacity were you within the Project Team? D Project Coordinator LJ Project Director EJ Proj ct Mann r 

0th r : ----------- 

SECTION B: MEASUREMENT ON IMPORTANCE OF Pf~OJ -CT succr SS CRI 11 RIA 

PART 1.0: PROJECT COMPLETION 

What is the level of importance of the following success criteria? Please rank: Importance 
7 Project complete within the specified Time. 1 2 3 4 5 
8 Project complete within the approved Cost. 1 2 3 4 5 
9 Project complete as the required Quality. 1 2 3 4 5 
10 Project complete with Stakeholders' Appreciation. 1 2 3 4 5 
11 Others - please specify: 1 2 3 4 5 

PART 2.0: TIME 
Your response to the following issue regarding success criteria: Importance 

12 Complete on or before date of completion. 1 2 3 4 5 
13 Delays rectified. 1 2 3 4 5 
14 Minimum extension of time. 1 2 3 4 5 
15 Others: 1 2 3 4 5 

PART 3.0: COST 
- Your response to the following issue regarding success criteria: Importance - 16 Complete as budgeted. 1 2 3 4 5 

- - 17 Minimum variations. 1 2 3 4 5 
18 Minimum claims. 1 2 3 4 5 
19 Others: 1 2 3 4 5 - 
PART 4.0: QUALITY 

Your response to the following issue regarding success criteria: Importance 
20 Complete as the required specification, drawings etc. 1 2 3 4 
21 Good workmanship and minimum defects. 1 2 3 4 
22 Minimum scope change. 1 2 3 4 
23 Others: 1 2 3 4 

5 
5 
5 
5 

PART 5.0: STAKEHOLDERS' APPRECIATION 
Your response to the following issue regarding success criteria: Imp 

24 Stakeholders' satisfaction. 1 
25 Meet project objectives and requirements. r- 

1 
26 Yield profit & business or other benefits. 1 
27 Others: 1 

orlance 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 - - 
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SECTION C: MEASUREMENT ON AGREEMENT ON PROJECT SUCCESS CRITERIA 

PART 1.0: PROJECT COMPLETION WITHIN TIME 

Your response to the following issue regarding success criteria: 

28 Time is more important than Cost. 

29 Time is more important than Quality. 

30 Time is more important than Stakeholders' Appr cl lion. 

PART 2.0: PROJECT COMPLETION WITHIN APPROVED COS 

Your response to the following issue regarding success cmene: Agr m nt 

31 Cost is more important than Time. 1 2 3 4 5 

32 Cost is more important than Quality. 1 2 3 4 5 

33 Cost is more important than Stakeholders' Appreciation. 1 2 3 4 5 

PART 3.0: PROJECT COMPLETION TO THE REQUIRED QUALITY 

Your response to the following issue regarding success criteria: Agreement 

34 Quality is more important than Time. 1 2 3 4 5 

35 Quality is more important than Cost. 1 2 3 4 5 

36 Quality is more important than Stakeholders' Appreciation. 1 2 3 4 5 

PART 4.0: PROJECT COMPLETION WITH STAKEHOLDERS' APPRECIATION 

Your response to the following issue regarding success criteria: Agreement 

37 Stakeholders' Appreciation is more important than Time. 1 2 3 4 5 - 
38 Stakeholders' Appreciation is more important than Cost. 1 2 3 4 5 . 
39 Stakeholders' Appreciation is more important than Quality. 1 2 3 4 5 - 

SECTION D: MEASUREMENT ON IMPORTANCE OF SUCCESS FACTORS FOR DIFFERENT 

PART 1.0: TIME 
What is the level of importance of the following factors in ensuring work is Importance 
comoleted within Time? Please rank: 

40 Human Management. 1 2 3 4 5 

4.1. . Process. 
1 2 3 4 5 

42 .Organization. 
1 2 3 4 5 - 

43 Contractual & Technical. 1 2 3 4 5 

44 Others: 
1 2 3 4 5 

PART 2.0: COST 
What is the level of importance of the following factors in ensuring work is Importance 
comoleted within Cost? Please rank: 

45 Human Management. 1 2 3 4 5 - - 
46 Process. 

1 2 3 4 5 

47 Organization. 
1 2 3 4 5 

Contractual & T chnlcal. 
- 

48 
1 2 3 4 5 

49 Others: 
1 2 3 4 5 

'-- 
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PART 3.0: QUALITY 

What is the level of importance of the following factors in ensuring work is 
completed as the required Qualitv? Please rank : 

50 Human Management. 
51 Process. 
52 Organization. 
53 Contractual & Technical. 
54 Others: 

PART 4.0: STAKEHOLDERS' APPRECIATION 
What is the level of importance of the following factors In ensuring wo, k Is 

Importance completed with Client's Appreciation? Please rank: 
55 Human Management. 1 2 3 4 5 
56 Process. 1 2 3 4 5 
57 Organization. 1 2 3 4 5 
58 Contractual & Technical. 1 2 3 4 5 
59 Others: 1 2 3 4 5 

SECTION E: MEASUREMENT ON IMPORTANCE OF COMPONENTS OF SUCCESS FACTORS 

PART 1.0: HUMAN MANAGEMENT 
What is the level of importance of the following components? Please rank: Importance 

60 Team and Leadership. 1 2 3 4 5 - 61 Project Manager. 1 2 3 4 5 
62 Communication. 1 2 3 4 5 
63 Stakeholder Management. 1 2 3 4 5 - 64 Others: 1 2 3 4 5 . -~ - 
PART 2.0: PROCESS 

What is the level of importance of the following components? Please rank: Importance 
65 Planning. 1 2 3 4 5 
66 Scheduling. 1 2 3 4 5 - 67 Control & Monitoring. 1 2 3 4 5 
68 Quality Management. 1 2 3 4 5 
69 Risk Management. 1 2 3 4 5 - 70 Others: 1 2 3 4 5 

PART 3.0: ORGANIZATION 

What is the level of importance of the following components? Please rank: Importance ,_ 
71 Organization structure. 1 2 3 4 5 
72 Financial resources. 1 2 3 4 5 - 73 Policy & Strategy. 1 2 3 4 5 
74 Learning organization. 1 2 3 4 5 -- ,_____ - 75 External Environment. 1 2 3 4 5 - 76 Others: 1 2 3 4 5 - 
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PART 4.0: CONTRACTUAL & TECHNICAL 

What is the level of importance of the following components? Please rank: - Imp rt: n t - :?. 77 Procurement & Contract. 1 
78 Contractor. ,-1 2 ~' 
79 Technical. ~1 ,, ~1 

1~ 
80 Innovation. 1 - ' 
81 Others: 1 . ' 4 -- 
SECTION F: MEASUREMENT ON IMPORTANCE OF ELEMENTS OF success rACTOR 

PART 1.0 HUMAN MANAGEMENT 

What is the level of importance of the following elements? Importance 
82 Cooperation within the project team. 1 2 3 4 5 
83 Capable leadership. 1 2 3 4 5 
84 Commitment of project team. 1 2 3 4 5 
85 Project manager's competence. 1 2 3 4 5 
86 Project manager's experience. 1 2 3 4 5 
87 Project manager's integrity. 1 2 3 4 5 
88 Ensure stakeholders are aware of the status and problems of project. 1 2 3 4 5 
89 Establish the line of communication, information channel and procedures. 1 2 3 4 5 
90 Timely and valuable information/decision communicated. 1 2 3 4 5 
91 Address stakeholders' requirements. 1 2 3 4 5 
92 Stakeholders consultation and participation. 1 2 3 4 5 
93 Manage the bureaucracy in getting all the necessary approvals. 1 2 3 4 5 
94 Others: 1 2 3 4 5 

PART 2.0: PROCESS - What is the level of importance of the following elements? Importance 
95 Comprehensive and precise plan. 1 2 3 4 5 
96 Taken into consideration limitations and constraints. 1 2 3 4 5 
97 Review of Plan when actual differs from plan. 1 2 3 4 5 - 98 Program of work is realistic, clear and precise. 1 2 3 4 5 
99 Reasonable duration and completion period. 1 2 3 4 5 

Review of the program of work in the event of delay. - 100 1 2 3 4 5 
101 Set up control mechanism and procedures. 1 2 3 4 5 
102 Monitoring & feedback through meetings, reporting and review. 1 2 3 4 5 - 103 Document Control Management. 1 2 3 4 5 
104 Quality Management System. 1 2 3 4 5 
105 Quality plan & Quality control. 1 2 3 4 5 
106 Safety, Health and Environment Management. 1 2 3 4 5 
107 Risk Management System. ·- 1 2 3 4 5 
108 Analyse and manage the risks. 1 2 3 4 5 
109 Allocation of responsibility on managing the risk. 1 2 3 4 5 -- 110 Others: 1 2 3 4 5 ~ - 
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PART 3.0: ORGANIZATION 

What is the level of importance of the following elements? lrnportr net 
111 Clear authority delegation and responsibilities. 1 4 
112 Functional managers' support. 1 2 ~~ i ~) 

113 Top management support and Project Champion. ,_1 2 ~' ~ 5 
114 Prompt payment. ·-1 2 3 4 5 

.. ·-1 - 115 Cost planning and Cost control. ? 4 
116 Sufficient financial resources. I~ 4 5 
117 Formulation of project strategy. 1 4 5 -- 

4 118 Clear, understandable and achievable goals and obj ctlvos. 1 5 
119 Factors related to Project namely complexity, size, unlqu n s tc. 1 ') 3 4 5 
120 Capture lesson learnt for the benefit of future projects. 1 2 3 4 5 
121 Ensure mistakes of past projects are not repeated. 1 2 3 4 5 
122 Ensure what were done correctly are repeated. 1 2 3 4 5 
123 Political environment. 1 2 3 4 5 
124 Economic environment. 1 2 3 4 5 
125 Social and Community involvement. 1 2 3 4 5 
126 Others: 1 2 3 4 5 

PART 4.0: CONTRACTUAL AND TECHNICAL 
What is the level of importance of the following elements? Importance 

127 Procurement strategy and contract documentation. 1 2 3 4 5 
128 Contract administration. 1 2 3 4 5 
129 Resolution of contractual disputes. 1 2 3 4 5 

- 130 Contractor's attitude. 1 2 3 4 5 - 131 Contractor's capability. 1 2 3 4 5 
132 Contractor's key personnel. 1 2 3 4 5 
133 Coordination between consultants. 1 2 3 4 5 
134 Delivery of required deliverables. 1 2 3 4 5 
135 Resolution of technical issues such as interfacing works, technical disputes, etc 1 2 3 4 5 
136 Technical innovation. 1 2 3 4 5 
137 Innovation in methods and procedures. 1 2 3 4 5 
138 Commitment and readiness on innovation. 1 2 3 4 5 
139 Others: 1 2 3 4 5 - 
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I SECTION G: COMMENTS & VIEWS: 

1 In your opinion what is the most important criteria to measure th 
AND why? 

l 

2 What are the detrimental factors that would hinder successful implementation and 
completion of a project AND why? 

3 Does the importance of the critical success factors differ in relation to the size and 
complexity of a project AND why? 

4. In a project life cycle i.e. inception, design, tender, construction and close-out, 
when do you need to put in place these critical success factors AND why? 

Human 
ManaQement 
Process 

Organization 

Contract & 
Technical 

INCEPTION DESIGN TENDER CONSTRUCTION HANDOVER & 
CLOSE-OUT 
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Appendix 13: Validation on the findings of the study 

The findings of this study are tested by conducting a imp! q11 cstionunirc h) ~ ' rul 

client organizations. This includes four (4) 1 rivato s It r c Ii nt tr inni. .)til ns .ml f m 

(4) government agencies that implement proj Is 11. in 1 prnj t m inru n1Ln1 1 nus. 

Although the study is confined to government proj I , th 

extended to other client organizations as these organizations ha requ ted t b 

included. A total of 50 project managers participated in th validation of this study. The 

questionnaires require the respondents to agree or disagree with the findings namely the 

significant success criteria, success factors and the correlation of these criteria and 

factors. The result of the validation exercise generally seems to support the main 

findings of the study. 

Firstly, all the respondents (100%) agree that to determine the success or failure of a 

project, the measurements are the criteria of 'Stakeholders' appreciation', 'Quality', 

'Time' and 'Cost'. All the respondents also agree on the explaination of the criteria as 

described in the study. Similarly, on the ranking of these success criteria, all the 

respondents (100%) agree that 'Stakeholders' appreciation' takes precedence over the 

criteria of 'Quality', 'Time' and 'Cost'. 

The next set of questions is regarding success factors. All the respondents (100%) agree 

the ranking of the critical success factors as follows: '!111111a11 nianag m nt ', 'Proc s ', 

'Contract and technical', and ' rganization', Lastly, rnaj rity [the respondents agree 

on the ranking f the fa t rs within the fa ·t r gr ups. I• r the success fact r group f 
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'Human management' all the respondents (100%) agree that the critical success fa tor 

is team and leadership; for 'Process' 49 respondents (98%) a r1.;1.: that the niti '.\l 

success factor is monitoring and control; for 'Contract and tcrlini 11/' nll th 

respondents (100%) agree that the critical SllCC SS fn tor is .ontrn tin2': nud for 

'Organization' 48 respondents (96%) agr 

organizational structure. 

thnt th riticnl sue 'SS C1 tc r is 

The last set of questions is regarding the con-elation of success criteria and success 

factors. 48 respondents (96%) agree that to achieve each of the success criterion, the 

ranking of the success factors is similar. This means that the critical success factors to 

achieve any of the success criteria of 'Stakeholders' appreciation', 'Quality', 'Time' 

and 'Cost' are similarly ranked in order of 'Human management', 'Process', 'Contract 

and technical', and 'Organization'. 
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