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ABSTRACT

Ethics is a fundamental of business operation. If any lack of ethics, it will endanger
the future of business and also able to be causes of many negative effects on project.
Therefore, ethics of all stakeholders in construction project, is vital matter to drive
project success or failure. From the literature review, researchers have suggested factors
indicating the success and failure of construction projects. In addition, researchers and
construction professional associations have also suggested criteria for preliminary ethical
conduct. However, few researchers have illustrated the relationships between
stakeholder ethics and construction project failure. This research was aimed to explore
the relationship between factors that indicate the stakeholder ethics and failure of
construction projects on oil and gas industry. A conceptual framework was developed
from both a literature review and interviews with nine experts in the Thai oil and gas
construction industry. From the five main constructs (unethical behavior of the owner,
main contractor, consultant, designer, and subcontractor/supplier) and 28 observed
variables, 11 hypotheses were generated. A 39 items questionnaire was used to
measure the 358 responses, from which both a confirmatory factor analysis and
structural equation model was developed using AMOS software. The results revealed
that the most significant direct impact on an oil and gas construction project’s failure
was an owner’s unethical behavior (a standardized regression weight of 0.721) and the
followed was main contractor’s unethical behavior (a standardized regression weight of
0.474). Furthermore, the study determined that the unethical behaviors of the

Il



consultant and designer had no direct impact on a construction project’s failure but
that there was an impact of the owner’s unethical behavior. The relationship between
main contractor’s unethical behavior and subcontractor/supplier’s unethical behavior
was very high (a standardized regression weight of 0.810). Ranked in importance,
contributors to a construction project failure are: effects on health, safety and
environment (19.9%), cost overrun (19.4%), time overrun (18.8%), stakeholders'
dissatisfaction (16.9%), quality defects (16.3%), and dispute and litigation (8.6%). A clear
understanding of the stakeholder ethics can help to recognize the risks that can lead to

failure of construction project.

Keywords: Project failure, Ethics evaluation, Stakeholder management, Structural

equation model (SEM), Oil and gas construction industry
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1. aunANn1sUseLilumsanigewsni (American Evaluation Association, AEA)
FoamENNITULLLLINIS

2. ganduiaumine nsuywd (Academy of Human Resource Development,
AHRD) F0a1msg U3 0sa3usTsuLazA LT odng

3. AnANNIUTEIIULaLANIAN (Canadian Evaluation Society, CES) L’%@Mjﬁauug
WUIFMTUANUUTENG AN UTTTY

4. aunaunsUsEliuiaeasuil (Deutsch Gesellschaft fur Evaluation, DeGEval)
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A197199 2.2 NMSUSHULTBUNANNEYIVINNASE5TTUANSY B9UsENOUMBEINANTNITITNeN99)

UINIZIUVBN AHRD

(@ntuimumsneInsuyws, 1999a,b)

PEINATITUULLUINIGUDS AEA

(FEUNANNTUTZLAULAIBLLNSAN, 1994)

1m551UN5UsEEUlATING (DeGEval)

(FUANUSTLELLRLEDIUT, 2003)

1 o L a
ANBLUSLLUIVBDY CES AMMIUNGANTTY

385554 (FUIANNSUTZLRULAILALIAN)

> Arwawise

YAULVAVDIAIUEINT
LNIENMSUNSTIFLLALNTHARAUNG

a =

T
S18a2L8AVDINUIVITNVDS HRD
mafiususndeys
ANMUSURAYOU

o A el o
ANTRANLAYILOAINTTUNINANAINIAID

BRIANGEN

> nsaouames sz
AIMAII

Al: %ﬁuﬁ’ummgmwmwﬂﬁﬂ
A2: NM5d1999A10UNITUTZILU
A3: v uasenuTiazden
B1: n13fn®1, AMINAMITE, Vinwgliay
Uszaunsaiflvingay
B2: wwmnuuRmeluaniinvesns
HnousulazAMUEILNTe
B3: msthzeinwuagnisuiulse

AINUAINNIA

> ssloviuasmanuniie s
u2: ﬂfsmﬂ’u,%aﬁamaq@ﬂﬁzl,ﬁu (Lo
AMNEINITD)

U3: vauluntoyauaznisiion

Al: 18NE15209LATINTS (S18aLBUAUDY
N3UIELEN)

A2: NMTIASIZAUIUN

A3: nUszasdlarnsiitiuneazden
Ad: widstayantesiuld (Daine
Lmﬁ\‘iﬁmsuaﬁaga)

A5: N3IAAIUYNABRY

A6: M3 Tanudede

AT: n3muaueg 1 duszuy (Ransan
Joyaogrnlusyuy)

A8: NMFIATIEVITeYaITIUTIN

A9: MTIATIZVTOYALTIAA T

AL0: doagUiifigaignies

A12: M5USEAUMEFILD

> Awaws
1§35 Inassuy
ATOUATBIAINSITA DM

vl ifegeiaiiio
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An5147 2.2 (o)

UINIZIUVBN AHRD

(@antuinumsneInsuyws, 1999a,b)

PENATITUULLUINIGUDS AEA

(FUNANNTUTZLEULAIBLLNSAN, 1994)

1m557UN13Us2EUlATINT (DeGEval)

(FUANUSTLEULALEDINT, 2003)

1 o L a
ANBLUSLLUIVBDY CES FANMIUNEANTIY

385554 (FUIANNISUTZLAULAILALIAN)

> mrwdednduacausiiavay
a =
NNITITW
A5l uLaRvIINUed HRD fiRe

ANUAURUSLUUNAINTANE

'
a

Isnwuarypnaneda
Ustmnguitanudmiunisliuinig
NlaYAILAZLOAINTAIANSITUL DU

ANSLNELNTITU

> mowdadne/mrwansaly

C1: N349597%9504081993419

C2: Gﬁagamsm?ﬁ'ﬂuuﬂaqﬁﬁunm

C3: mMsuansonianalsylowuinigeg
C4: nslakenstanaysslav

C5: NMIMANABINISRARIALBETIRAY
uazldauna

cé: ﬂ’]iﬁaﬁﬂiLﬁH’JﬁU%@ﬂﬂaﬁﬁﬂﬂ@i
WNSTIRR

C7: msUnngtoyaatiuayunanisty

> aruutulile, anmsizay

UBZADIUUIE
F2: A213@g5aAn1amsiiles (woAnssu
NNNIIYH)
F3: ATaANAINITAU Usednsainnis
Usgiiiu)
P2: Yannatetnadunianis
P5: nsUszifiuAanysaluazAIL
gAEITU
P6: M3 DA eAaTIAuNY
P7: mMstanauselevi
AS: doyarigniies
A10: Foasuitiiguiingnées
ALL naenuningUssasd (P4 18u
msmunssenisad e nuiilid

o a
AMUALDE)

A12: N15UTELEIUAEAILDY

> Arudesneuasn s UAAYaY

LLamaiﬁLﬁuﬁﬂwzLLazmmiasJNLLaqu]’ﬂ
Y @ [ s
woasnsallmiunsUnnaselewd

USnwmseisesnisdndulanyndnlae
Y

e

N

€2

Wideyadmiunisifengnsmansuag
®’NS
SURnveuiien s aueitaey, wiug
uarERsIIY
fmusuRaseudmsunsandulanis
AUFISI
fanusuRaveudmnTuANUALYTITe

ANSUTTIU
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A5 2.2 (Ae)

UINIZIUVBN AHRD

(@nduinumsneInsuyws, 1999a,b)

PENATITUULLUINIGUDS AEA

(FUNANNTUTZLAULAIBLLNSAN, 1994)

1m557UN13Us2EUlATINT (DeGEval)

(FUANUSTLEULALEDINT, 2003)

1 o L a
ANBLUSLLUIVBDY CES ANMIUNANTTY

385554 (FUIANNSUTZLRULAILALIAN)

> MnAsnEvsuacAnaasYeIALY

= =
84, LAITNAUILY

Laifinsudsuenyuty

v o ¢ o '3
ANuduusitennaUsele vl
msaadnuLarAIUANRATRU Ty
MseuRveYey

@ 1 @
naureveulumenis
duaSuidslalvfiugidnsu
mvaenaslun1side
NsAANULaTaTUNEMTITUUALNATEY

A15UTTLAIU

AN dudiusinaranudy

> (5puhe909nuaIaAN ALY

UASAIBITURNYOUN WNEIAL

> mslpauarsnausy

D1: msldumsgrutagiudernudugey
warAnNduagrmlumanis
D2: Hlymizesmisairmariilsgianuasan

a
AINULEY

£ o

D3: nMsAedsTilnaasWAUEnAAS
UATAMAIUBIAY

D4: ALY TBuNSEam

D5: AN uRnvauluMITILUNLAZIATSI
AULANANY

> AIMSUARYe US IS UaIARA I

’
o

valiuazdiay

EL: psldnsveuunveionausylen

=

<
32PN
a % s

E2: YRS Naans U I iuLReniule

a | 1 Yy A A
EISJQJG@’]‘LJEJEJ’NH’J’N LLagmaquLﬂSQV‘Lﬂu‘lﬂ

g1

> selewl arundululs aaw

gﬁﬁ”awzﬁmmi/uz/'z/ﬂ"?

UL: msdauunngugdle (Msduundie
nauselerisan)

U3: vaulindayauagnisiden

Ud: nsduunyan (aanulusdazes
aaei)

U5: NM39aLaue89518971 (Asldnla
1PETIULATANUTAAUTDITIENL)

U6: MN3191 L3898 ULAZ NS
LHELLNS

U7: wansenumsuseiliu (Mslausylovd
MsUsudiulaznslen)

F1: 33Mmsneujin

F2: Anuegsenveuleute (NM3ALHUNg
NNNITYA)

P1: A199AINNUUINNNITUINNG

> anwdednd
fimnuliean mindoumeImusTINLaY
o VN 61
druvosonauselevisan
Usnwusedunisdnaulanisdey gy

& ) [ & 1 o
N300 0UANNAY, AMULUUEIUG
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An5147 2.2 (Ae)

UIMNIZIUVRY AHRD

(aonduimumsnensuywd, 1999a,b)

PANNITUULLUINIUDY AEA

(@UANNTUSZLHULMIBLUS N, 1994)

103g1UN15UTENNlATINS (DeGEval)

(FUANUSLEULALEBTUT, 2003)

AlawuzuIves CES dmiunginssu

395551 (AUIANNITUTTLIULAILAUIAN)

E3: msdeansiiugienausslomiviamn
Ed: A2 NANARTENTNATILADINITVEN
@Jﬂﬁ’masmmﬁmmiﬁuq

E5: n1sgniinfianSunausslov

ANSITULLALANUR

P3: Avsanuiduingud (msuntlesds
diuunng)

P4: msUfduiugiunudy

P6: N5t UAMEAITIALNY

A10: FoagUiilsisunisfigaiiingndes

All: NFATNTBNUNLRTTTH
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A1519N15WS B U B UnANINUTI N9 s TIUA19 LansldiudenisilSeuiiiou
ANNUINTOUINTFIUA Laziaadlimiuisnumioudulazanuuandaiuueegs
vanInTvieanasg LA AmdleutufeadestuiFes “anuanunsa” “anudednd” uas
“AmLANTNEBY” Fellfle 9w1MIgI1UV09 AHRD ULaENANAITUULLUINIYDS AFEA 717
wdnnuevseuInsgIuduiieidostu “aruiuiinveusiedinn” vio “Auiuiinvey
dwsuatannmiluuardan” uenniidruvesanuiviaveudedinuluinsgiunes
AHRD ilumdnmsiluuaglildfinisesuisluseasBeniisiiu vngivdnnisuuinig AEA
AlailfoSuedmanlutszdiuded nmussuiisundninasinisadosssusieg vesaandu

UATALIANTNIYITWANS & ASUEnIlun1S197 2.2

2.3.3 Bannauain1sUsEiungAnssun193es5suTueuIevas Vee and Skitmore

Vee and Skitmore [60] lad1523n3 uAnWinveifdnnislasinis @a1viln was
FumnneaiiafufuyumesasUsgaunnsaivaminnifenfuussifumméninainis
93u555UVRMAAMNITNNTNBATIN ddulng (90%) DuaunTnvesassorvssaividnuay
NangAL (45%) 4955871055 UBIANTURININLYY wazU819dulng (84%) HA1TUINT
UjdaneasesssuiaiduidiminedAguetesdng 93% vagnoutuvasuaiuiugii
'938555UMNgINY’ mslisunsiuirdeuniariunules "a3usssudauynaa’ Iny 84% ves
HRBULUUADUNNIFYIIMITINYIANALNaYITRMYUATEIgNAUAZHANTE N UABAT Ty
wazdsay lifigeunuuasuanmauisnsdvewisdraineenudirulrninauye s
Busuvsedidiusmlumsiidunisiinesserussa egralsAmuannysvaunisdifisuves
Hrounuvasuauynaulstiniswuiung Anssuiiinasserussalusedunilslulasinisuas

anaMNIINNIsReaie MelnnuadlaludiuresidedfienisdamensUfuRase il "

]

=

dn” ﬁﬁmsiawﬁmﬁﬁmﬂgmmaﬁLﬁm%u”[,uamwLmé’ammsﬁaa%’wﬂuﬁwﬁ’u MUFUAT
%’mﬁwﬁﬂmmsﬁmqﬁaﬁiimmqmammium'ﬁdaa%fwﬁé’qﬁ

1) MyauiswAnlun1sysznIngIa1 (Collusive tendering) Msd15IaNsau3TINAATY
sgitunounisUsryavedlasimstea il nguasasdiiedanesuiulszaunsal n1s
Useyaifauisindnluguuvunisuseyalaofifauisindanazdioiianisiuin gaou
WUUARUAIN 14 AU (44%) wmeiunielisyaunisainisnisauisiuaniunisuszninsiaiiy
gAAMINTIUNMIABATS

2) m3fnduuu (Bribery) fnounuuaauniu 8 AU (26%) weduszaunsainioiunis
Anduunlugaaimnssuneadislugduuureinisysla loun Suan @1ngneunuvasuaiy
fanun) vosuTuazvesriita (@ngmau 3 AW) LazauTue (1NgRey 2 AW) 1013

$189UAERlAUTHUANDY 9 LU UALANIINGNAT WaBlAUNGNEING
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3) A3UU TN (Negligence) HnauluuaauaIy 20 AU (67%) WULIUNS8UTEUN
dudelugmamnssuneaiislusUuuureaonatsaunInel (NERouLUUaeUAIL 13 AY)
Hilolald 1012 gmouuuuasunn) Aunmiaglus A1ngneu 8 Al) LazunTzIUALY
vaendtlsifisawedivinenlasims 910 7 freuwuuasuan) fneutuvasuaudnsieni
enunsdeasvestoyailiiifismeaingndn uaziusnuludsumn nudanaians
roassilaiifisamevesdFumn

4) M5993n (Fraud) fmauuuuasuany 11 au (35%) nuiiiuvsediuszaunisaliieni
msdelnslugmamnssumsneains lneiifiegreddynisvasnareiifuindunisdelneid
undigalugaamnssuneadns fe nsadleunTsRifieusssmuazguninvesiagiliildng

lassmsivunluseninnsnsideu nsneasesedanlusvedluluauesnan n1sdswe

o oA ™

Tan U1 uNIIAUABINIT N1AALUARBNAITTYYINGIWIUKET NITHALULENAITNIS
foasa

5) mwiligednduaranaliifiusssu (Dishonesty and unfaimess) fnoulyuaoua
25 A1 (81%) wuiiuvenuiiunisnszviiiliidus e ligaivlugeamnssunisnoains
damaniinduly 4 Usediundn Tud nsdsznansann ulsuresvnisniosguna

AsTIILHsNNUS neazATlT918lASINIG HAZNNTDNLUULAENNTES NANTOANAIA LYY

2.3.4 Kannaan1sUsEIEUNg AN TuN1993855 51 T 1uIevas Mason

Mason [42] l¢if@nwuaznsisaeundninasinisasesssudmiunsUssliamgingsud
179385554 (unethical behavior) vosrlidruladrudslusulasinisneds lnun1sdnw
nslddtnaaion Uit sTauuasas s TINTRIEINANNAMHNBNSHOAS 99NN
oudnT andgeling evanside wazueninild dmiunisimuaveulunyesdynid
Retestunginsuiinasserusniaziianguane Sstimsdadulfluamnmglsuuazanse
prandnsrmdsdninnuduarunsiidussalutagtuldsunsinsandonsiediug
maasessanilasul msnssauudninusieasesssuasdatvuntinan e vl

1) mudedne (Honesty) Ao nsnszingaeaudednduaznanidssnisnszyiiiens
danalaonsasensdonlunisvasnansvearou

2) araidusssu (Faimess) Ao nrsldnarmnnisuarsnalsglosifiindulaenss
visolawdeuanmsufiatlsidusssuvesddu

3) 3197aMPusssu (Fair reward) Ao nsmanidsenisnseyididuuildufiavdenali
yanadugninfuainsstaiiidusssudmiumsvhausesmnmiiaisaslisu

a) aanindedie (Reliability) o n1s¥nwwinueliiuanugnsdagtunagliuinig

wrnzduegluiunvesruansaiiies
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5) Arudednd (ntegrity) Ao miﬂ"wﬁqﬁmanzImﬁmaqmuszmsuawwp:iﬁaﬂﬁz’f
Usglevinselasunalsslevivadlasanisiuauiag

6) Taquszasd (Objectivity) Ao n13szyaudnLimImaUszlenifienainiu ua
WamgFesfienaazyilifndaudeiuyanala o fegldunansenuaniu

7) AuSuRAYeU (Accountability) A n1slideyanavaniouluiSos@eorailu

Y

[

Funswdefiidlddudslulasanig waglvdoyadugduienadusunseuaslasu
NansENUINIINN JeyauazAiteuszdedldsulunariifismedmiuussansamlunis
nszyilevanidssmiuidome

Faindninuridmiusudung fnssuduatesssudtsiun s duwumdunisssdy
uagfnuaFiUsdvesngAnssufininatessudidulddudeveusazngutiadosiudy

daetmglulasinisneaislugeavnssuhiulazfieseld

a o 1 dy a Y Y =] 1% 1 14
2.4 Uy LLagﬁ'JUﬂ?jWQﬁﬂiiﬂﬁgﬂﬁ?ﬂlﬂﬁ?ﬂtﬁﬂiﬂﬂ'J”IilailL%aﬁiﬂiﬁﬂqiﬂaﬂi’]ﬁ
udAnganIu w.e. 2525 lalua19inAnua139 waAnssy (Behavior) Muneds n1s
N3gYTLanIBNNIIANARYRIUAAA Tinauauaraduiinisludnliuasaivuen 019vinly
Tne3i L3 oralu woRnssudfielszasd wazliiiesyasd dauanadunnnisnszyiniule
wazanunsnldiaIeleln nageuld
Goldenson [22] laliddrnannsaeanginssuliin Wuns nszviwmienaudusinis
n3zviMIeiningvednsasyarakazidul fduiuslunisnovaussds nszgunielunie
o @ a o A o o 2 VY & &
Aeuen sawvadufanssunisnseidegndulvegnsdynnane dunadiuls nieidu

a o 1 ld‘ v | ¥ A (= | 1Y @
Aanssunisnseyiuingg Aldriunislasasaguds viauldeedidim

=

IINANUANBVRINGANTTUNNA IS 9AUATULATT weRngsu nunedie N13nseii

wanI9oNVBIInlanentslukazn18uen L UNITNILYINDADUAUDIAINNADINITUDILAAY

'
a

yARD udaNAuUANYSINRALNGUBIANT TuinaInudeduwus fullsnszduuasdasis
melusaznouen deyaradudunals uadldiniesilonnaouls
frirunwginssuvesfidaulfdmdaduamadiuiug fdmaliAnanuduman
vadlasanisneadisluraieUseing laganizaualivanunal 9INNSANYIYeY James
et al. [32] wuinhariiuimunveiaglasinisaiunsaadanansenulaudug de
Tnssnanieaine iy funuiiistuwssdefinmszwinhedagfifedos deiumare U

wAdadunIdenarevulavinisfnyifeatuanguesnuaitizeddasanis (Cause of

v A |

project delay) Faannuanfidamasoniuait1veddasinis fie weAnssuvesyidaiuladiu
deluuraglasinisneadng

anduseluaslunsfinwvauidenineidesiunginssuvesfidladiudsluaiy

atwedasinmsneang lnengAnssuvesgidwladudedunalaannsnseihiiuansesn
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maneluaznteuan LuN13NIZNERBUALBIANABINITVBILAAZ UARAYSBLARZNAY

% s o ¥

036ns nnuFedufusfuAsnsedunardaifanielusaznieuen Fanduyanandenda
psAnsfinanisdunuided de Wrveddasinis ownen iusnuilasenis (consultant)
foanuuulasang (designer) §IUlmuman (main contractor) WALETUMUMENY1/ETAN
Yangunsaluazisanu (subcontractor/supplier) waAnssuvesgiaulddiudsdlaain
mﬁﬁﬂmmu%%’aéuuﬁwL*T]uLmewﬂ,umsé’qmeﬁu,azfi’muméhm%maqwqaﬂﬁmﬁmm

Bessaugidnlidndsluanudumaiveddasinisneaiesisly

2.4.1 frustimganssudfidaulddudeluanudumadlasanisieaindlunuide
489 Ogunlana and Promkuntong

Ogunlana and Promkuntong [47] ¥in15Anstazn1sa151an a1 s fiiinduly
lasinsneadisemsgelunganns Ussindlve InglaaiunisuasiuSouiieuiuiunanis
msfinwdy o Meafuanudsagmsidnaniunilasasivusialaniiefansaning

Yymasrsauardrlulassnisneadsiul seinanddaimuinio kil aan1nsenwInun

Tymnsdanmsnensidudymiidifayigavesnsneadcludssmelng nanisAinwvili

'
a0 v w 14

diudstiymlugnamnssunisreasdlulsamaiimdaiaumannsadousuldmudu fo 1)
Sommanauanuniemuliifivmelilassadsiugugaavnssy Fwulug duumses
N$NLINT 2) i”Jfgmﬁ'l,ﬁmquﬁmimjmgﬂﬁ']LLazﬁﬁﬂMLLaz 3) YymfiAnainnisenn
PNANTIAZAIUNNT BB T UM BeanutsaaguiiudiUsdnnAnssuvesdiidnld
dhudelupnudummlasnisnoains 6

1. waAnssuveaiwesiiigados liun anudiluniseusiRnisudsunvasiiddnlu
YaULUAU (Delay in approving major changes in scope of work) Lag ATEUIUNITIUAIT
finaulat (Slowness in decision making process)

2. wgAnssNvefiuInwLargnsrsasuitioades Iiun fruaddliosuniiy
(Uncompromising attitude) mmé?‘ﬁﬂum‘iaqﬁamu (Delays in work approval) kag
Jounniedlun1suszaua (Deficiencies in coordination)

3. woAnssuvesgeenuUUTIABIYes len wuultauysal (incomplete drawings) waz
N1IMAUAUBITT (Slow response)

4. wofnssuvesduminiiAeades ldun nsnsvasuiiuiinisyaulidieme
(Inadequacy of site inspection) AMnruALarInaknulilf (Poor planning and scheduling)
dounnioslunisuseanruaru (Coordination deficiencies) Uy n1n153nassgunsal
(Equipment allocation problems) wag ﬁiyw’m’liﬁj@miijaﬂ (Materials management

problems)
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[

5. N AnsIUTRIEIAIanaUnsalkazdTumIN eI tes laun nsifiusan (Price

Y

1 [

escalation) n15dsnauianad (Late delivery of materials) kag Janndanidamnwen

(Supply materials low quality)

2.4.2 frustimganssudiidiulddudsluanudumadlasenisdeaindunuide
Y94 Chan and Kumaraswamy

Chan and Kumaraswamy [19] léiniauenanisdisiaiierinistinunuasyseidiu
audrdyvesiadedfgyivilfiinaiiudidrlulasenisneadisesdesns n13d1979
asounauiladuanuairiiszyly 83 1013 maRandndmiuanuailasunsieee
nazdadusunmngusne idnussianaty oun 1) unumvesinesiaglugaamnssunis

floasng 1y 191999 JRoNkUY LavHTumun kag 2) Uselanvadlasens Radnsusina g

Y =

waniUsENIsHaranialureenNa1d Feanurseaguiduiausinginssunesdiidiule

v
v

ddglumnudumanlasimsneash lassil

1. ngAnssuveitvesiifeados ldun nmsdieluanufumialasnisdi (Late in
progress payments)

2. wgAnssueaeanuuuifeItes liud sounmenulviueenuuutivszaunsal
ldiflwswe (Assigned design-team inadequate experience) ANURANAIAIUNITHAALONATT
N1508ALUU (Mistakes in producing design documents) Lag ALAIlUNISNAALONETS
N159RNLUU (Delays in producing design documents)

3. WoANTINTRIFUMINTIAITRs Tdun dmuaLagaukulid (Poor planning and
scheduling) wae Mmsdnnsuaznismiuguantiaulasanisiilaii (Poor site' management
and supervision)

2.4.3 fstinganssudiidiulddudeluanudumadlasanisdeaindlunuide

a4 Odeh and Battaineh

Ao o Ao

Odeh and Battaineh [46] livinnas@nwrdsanmgnddgnvinlilasinisneasnadinid

mnuanudyigy1lasanisiaieglulsemeasswau luyuussvesnisneilasinis
(consultant) wagg3uwun (contractor) Wui1 awa1vedlassnisiveneduranineyinli

=

Aeslddneiunuigau wavardwarnliiian1sdaudaaznisiseniesauunluign o4

q
[

anunsoasudususinginssuvesifdnlddudelumudumailasimanoads Hi

1. anﬂismau%’waqﬁﬁm%’m 1¥uA n1sAsundasAnds wagnisiudsuuyag
VOULUALAYLIIVDITEWINNNITABASIS (Variation orders and changes of scope by owner
during construction) nsguUNIstuN1TAndulat (Slowness in decision making process)

waz N3BRUAMUAUNTNLATINGET (Late in progress payments)
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2. ngAnssuvesivinuiisades Téun nseusismudi (Delays in work approval)
Y1AN53AN5&yRy A (Lack contract management) ¥1AN1SAUALKAENNTUTEFUALAIN
(Lack quality assurance/control) lLag mim‘i’sﬁlaa‘uLLaxaqﬁaLEJﬂﬁ’]Sﬂ’]‘iEJEJﬂLLUU“i’f’] (Late
in reviewing and approving design documents)

3. woAnssuvesgumniiides Iiud arudauddunisimunnarfugumangas
Tunirsanfiunisveslasenis (Conflicts in subcontractors schedule in execution of
project) N3 vualaz119uHullA (Poor planning and scheduling) N1sdansazn1smAy
Auant1ulasIN1sA (Poor site management and supervision) Nsldnafiauazisnis
fAoadeiwansulily (Use of unacceptable construction techniques and methods) kag
ANRANAINTERINNITNBETIS (Mistakes during construction)

4. woAnssuvestdnmianaunsaluasiSuivmutdisiieites loun nsdamTands

@mm‘wsﬁ (Supply materials low quality) wag A1TIARILIIIUAITT (Late supply of

labors)

2.4.4 favsdwginssudiidiulfdudsluanudunanlasinisieairclunuise
294 Assaf and Al-Hejji

Assaf and Al-Hejji [11] d1519Usz@nsn nwananaivedlasinisneasauszinneng q Tu
wigfesziisuarldvimsdissaumguesaudiiianuddyangiidulddudeusay
Tasanns 1w 1§wes MUSnw wazgduman taeldsausay 23 f3uman 19 Avsnwiuay 15
Wvesannisdrseneauiy wuindinnssey 73 aumsmesniudrdilusninniside 3
76% eEFUMIN LA 56% vasiiuinwissyinddnadsvesnislidnaninifuley sening
10% fl4 30% Yaa5zuznANANTIATINIAUA UavamnTinuUeeTigateInINainfisey
Tnevtsaninefie "Uiyuds (Change orden! m3d129a3U71 70% vadlasanisiinisly
nannuAulduagnuin 45 Tasenisan 76 Tasamsifiansanikdringd Ssannsoaguiu
fhusdngAnssuvesdiidnlddudeluarudumalasimsnaaing I

1. ngAnssuvendtvesiiiieades léun nasiAsuudaseds uaznisiudsunas
VOULUALAYLIIVDITEWINNNITABASIS (Variation orders and changes of scope by owner
during construction) Asguaun1siun1sanauladi (Slowness in decision making process)
MsseEumLAunilAsIn1sE (Late in progress payments) nsdatauituiilasanisd
(Late in handing over of site) N1snuMuLageyifAlonaIsNseanuuutdl (Late in revising
and approving design documents) N15ausiAkUULALTanAI9E19%1 (Late in approving
shop drawings and sample materials) N155z3UN15Y191UlABL91U891ATIN1S (Owner
Suspension) way NsdeaswaznIsUsEamnuiiliflaed1ves (Poor communication and

coordination by owner)



25

2. wyinssuveivsnwfineItes loua nMseyliinisiisuwlasndrfgluveuiunan

a1 (Delay in approving major changes in scope of work) NIIANEUNITATIADUIIUN

[

uwandaautn (Late in performing inspection) N13uaunaneyAaInsRilnnau Rl

=>4

wurzauliiulasenis (Poor qualification of consultant staff assigned to the project)
ey mim’sfﬂaa‘uLLazawﬁaLaﬂmimiaaﬂLL‘U‘U‘ISJJW (Late in reviewing and approving design
documents)

3. anﬂiﬁu“uadlﬁaaﬂLLUU‘ﬁLﬁIEj’JGg’eN loun nsdsianasnisinusiusiudeyaliiieans
(Insufficient data collection and survey) nsueununeaulifitesnuuuAiivszaunisallal
Weane (Assigned design-team inadequate experience) AMSHENLONAITNITOONLUU
Hawan (Mistakes in producing design documents) N1snanLanaIsAN5eaNLUUL (Delays
in producing design documents) sreazidenlutuulidaaunazlaiiieswe (Unclear and
inadequate details in drawings) Wag N15U1lAANNABINITVDUAIRA (Misunderstanding
of owner s requirements)

4. nginssuvesgFumaniiisades Ifua n1sdne Bulidiumundauagduisvag
E;‘U nsalv (Late in payments to sub-contractor and suppliers) Arudaudslunisg
Anuaaa1fvE Sumugadun1sandunisvealasenis (Conflicts in sub-contractors
schedule in execution of project) nasnavuakara19unuldd (Poor planning and
scheduling) N133AN1SKAENISAAUAKENTEINULATINSIIA (Poor site management and
supervision) N3AANIBIANANTRYAAININIIRIUWATAkiINzau (Poor qualification of
contractor's technical staff) n151589111A59N1597 (Delay in site mobilization) 1514
wiallrnarismsneadieiiseusulils (Use of unacceptable construction technigues and
methods) N133n%ednindn (Late procurement) uag mdeasuarnisuszaruauiilia
IG]EJEE’%JUL%N’] (Poor communication and coordination by contractor)

5 ngAnssuve I A UnsaluaziFumnteiiieides dun msdsueutanandl
(Late delivery of materials) nsdavayaainsifiinuranuannsoldidulunuiidinua
(Supply unqualified personnel skill) N153MAILTIITUAIE (Late supply of labors) N9
ﬁ@mwﬁﬂﬁﬁﬁmumuqmm%ﬁﬂiﬁﬁﬁﬂwiuizﬁuﬁﬂ (Supply low level of equipment-
operator skill) ms%’mmqﬂmzﬁﬁﬁﬂwﬁm%mwLLazﬂHé’ﬂmwﬁmﬁ (Supply low
productivity and efficiency of equipment) wag mﬁmmqﬂmaﬁéﬁﬂ (Late delivery of

equipment)
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=

2.4.5 Favsdwginssudiidiulfdiudeluaudunailassniseadclunuise
U84 London

London [38] l¢@nwinazdisafeafunisiuinginssunisadesssuiidmaly
nszvaunsindeuardnindugaamnssunsteaiissemeooanide Inefinwuazdsa
mMssudtananlunduuesiiumnoatns nuinnuuanindunissusieriungAnssuma
ﬁl%aﬁﬁﬂuﬂizuauﬂwﬁm%au,a%’m%"mmmﬂ%’umm%yuagjﬁ’ljmiﬂﬁmmwmaé’aﬂm nsiiles
UATLATEINT ﬁﬁﬁﬁﬁ]é‘fwﬁﬂsuquaﬂismmw%aﬁsimm;:i%"umu’ﬂ,uﬂizmumﬁ@?gal,t,agé’m
$19 Ao nrsvanarwldsdalunszuiunisindedndie datladenisvinaanulusalaly

N38UIUN1390T8dnI19eSumIuan AU diusLagnan s UAULSUMIN Y1 uaY

'
o o =

Wivedlasinsegninerdidey Tnswnilasinisneasiwesdy Jearunsoasidudiiud

woAnssuvewilaulddudslunudumailasenisneasie lonadl

¥
g v v

1. weAnssuvesSumuImALITes lawn vinaulusslalunssuiunisdntedndng

(Lack of transparency in procurement process)

2.4.6 FatsdwgAnssudiidiulfdudsluanudunailasiniseadrclunuise
U89 Sambasivan and Soon

Sambasivan and Soon [54] I@Fnwaiugiarnziaraaiferfunanssnufunaives
Tassnsnoatislunade TngnsdisnseuAaiiulilosouauanuazRansznusiana 2
Mnwedlasens AUsnwilasens waggSumin deflg3iumeuiuuasuniy 150 AU 970
msRnuldsryaumddiunndreiu 28 awvn Seanusaaguibusidwgingsuveadi
dlddudelumudumarlasinsaeade el

1. ngAnssuvendivesfiiisades Idun n1silfountasdds wagniwdsuuuag
VOULUALAYLIIVDITEWINNN1TABASIS (Variation orders and changes of scope by owner
during construction) Asguaun1siun1sandulati (Slowness in decision making process)
N13918RUAINAUNLNLATINITET (Late in progress payments) NSLNSNLNTIVDIANUDY
1159015 (Owner Interference) N1siinanuaszeziatudyuiuazainudeslianass
(Unrealistic contract duration and requirements imposed) ba e N9 doasuaznas
Uszanuanuiiliflaadives (Poor communication and coordination by owner)

2. noAnssuvesiUnmiiAsades ldua nsdifiunisnsinaeuanudifiumndseutn
(Late in performing inspection) 11AN153AN5&ya7iA (Lack contract management) 917
MIMIUANLAZATUTEAUAMAIN (Lack quality assurance and control) NSATIABULAY
ai‘gﬁamﬂmimiaamwu‘fjj’l (Late in reviewing and approving design documents) ae
msfeansuarnmsUszaunuiilddlaefiuine (Poor communication and coordination by

consultant)
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3. e AnTIUYRERBNLUUALITRY MauA n1sdearsuaznsUssaunuinlislag
ﬁiiaaﬂLLUU (Poor communication and coordination by designer)
4. neAnssuvesEsumInMiAeITes louA anudanddlunsinunaia1iudsumunge

Y

Tunasefiunisveslasenis (Conflicts in sub-contractors schedule in execution of
project) NMsMuuALa119HUlLR (Poor planning and scheduling) NMsinn1sazsAAY
auant1ulasinslia (Poor site management and supervision) N1sldnATiALaz3ISN1S
feadafivansulile (Use of unacceptable construction techniques and methods) Wag
miﬁ'aa’lﬁLLazmiUizmumuﬁlﬂmﬂaE:J%J‘U 1137 (Poor communication and coordination
by contractor)

5. ngAnssuvednn TangunsaluaziFuimundisiinetes loun nsdamianii
@mﬂﬂwmhﬂ (Supply materials low quality) Wag N193ANILIIIUAIYT (Late supply of
labors)

2.4.7 FaisiwgRnsmdidiulfdaudsluaudumnailaseniseadrdlunuise
¥4 Alaghbari et al.

o A

Alaghbari et al. [9] lanegunagssyladudrdgminlvianeinuaitlunisneasne
TAsanIsamlIstulssmaualdeiioanaiinalglunsnead e duntaluddsaniny
AULAY N15A152 LB UVABUNILLNBYINNISANE) TnsuuuaauINUsenausg 31 Uadeds

wisdlu 4 Usziavilvg) 4 auenusuiiaseu laud 1) Yadersuimn 2) Yadeidivedlasinis

1 v

3) Yaguiivinw war 4) Yadunteuen anmsfnwnundagmamnienistusenineiidls

drudaidutadendnuaslyynsussaiunuseningiidladmudaduladedfydudu
aoaividlilasensieairslunadeliausnadomunailasaimsdmualy Saannsoasy
Huiusiwginsaumesiidlddudeluarudmmatasmsaneasng Tl

1. ngAnssuveadivesiiieates Iaun nszuaunislunisdaduladi (Slowness in
decision making process) N15918RUAWAVAUILATINGTT (Late in progress payments)
war nsdeaswarmsuszanuiilinlaedives (Poor communication and coordination
by owner)

2. ngAnssuvesiUSnuniitisades 1éun msmduguanazmsinduladh (Delayed and
slow supervision in making decisions) mwmqmLﬂﬁauazﬁﬂwmmiuﬁaazlﬁamLLazLL‘UU
(Ambiguities and mistakes in specifications and drawings) mimaummmmmﬂiﬁﬁ
AavandRlimunzaulviiulasinig (Poor qualification of consultant staff assigned to the
project) mima‘u?f’m’mimﬁﬂ"?ﬂwﬂﬁﬁwﬁumu’l‘ff’l (Slow response by the consultant
engineer to contractor inquiries) Way miﬂ"WﬁJ‘U@LLaLLazmimUﬂmIﬂiﬂmﬂﬁiﬁ (Poor

supervision and project control)
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3. woAnssuveSumIIReTes Iin madansuazmsiifuguantianulasanslsl
A (Poor site management and supervision) N13AANTBIAUAILITLAEUsZAUN Tl l]
winzas (Poor skills and experience of labor) uay n1sdeansuarnsUszaunuiildflag
ﬁZJWULmJ’l (Poor communication and coordination by contractor)

2.4.8 dvsdwginssudidiulfdaudeluanudumadlasinisnoairdunuide
V94 Sweis et al.

Sweis et al. [58] l¢dsaalassnisneaineiiegendeiisiniunislddiniaidmun
wazdAldsnefiAunitszaianistd Taesrusudeyasinnisdunivalfenylaiil
Uszaunisal waznislduuvasunuiuiemnsiivinulasims f5umnlasnns uazidrves
159713 HanIsANKIsEYIANManNNgAnsTuvegRdulidudannangSumndas
WInyfumaasudasdidsssninimsieainminiiweslassmsuiniiuly deawnsaagy
HuiusingAnssuoadfidnilfdmdsluamudunalasmsaneatne s

1. ngAnssuvesdvesiiAeddes Iiud n1siisuudasds uagnisiudeunas
VOULUALAYLIIVDITENINNNITABASS (Variation orders and changes of scope by owner
during construction) N15¥13e R IUTHAULTUMNIE191 (Delay in contractor’s claims
settlements) n3zuaunITtun1sAnaUlag (Slowness in decision making process) N5
PeRUAMNAUNTIILATINIGTT (Late in progress payments) nseaeUiuilasinsth (Late
in handing over of site) n1355z§Un1sWIIulaBId1Y9elATIN1T (Owner Suspension) N9
WTISNLNTI009131989lA5IMS (Owner Interference) way N3dpasWarNSUsEAUIILT LA
1n8L9798s (Poor communication and coordination by owner)

2. WeRnssavesiuinunfiiendes loun mseuiAnsasuuUasiiddylure unny
a1 (Delay in approving major changes in scope of work) miﬁﬁl,ﬁumimwaammﬁ
H3uivndsuaud (Late in performing inspection) ANuARuLATaLAzRANA N LT EAZIDEA
agkuyu (Ambiguities and mistakes in specifications and drawings) nseumaulned
Usnwilidu ;:Jj%j'u W71 (Slow response by the consultant engineer to contractor
inquiries) ag nsdeasuasnisusrauauiiliflaefiusnun (Poor communication and
coordination by consultant)

3. ngAnssuveeanuuuiitioades ldun nsdearsuazmisuszarusuilidlag
ﬁ:iaaﬂLLU‘U (Poor communication and coordination by designer)

Y Vo 1

4. woANIIUVRIRFUMNINAEITee lawn n1991eRuligsumuiYisazuie Jan
quzﬁ‘ff’l (Late in payments to sub-contractor and suppliers) N1sAruAkaz1aulla
(Poor planning and scheduling) NM3danT1swazn1sMiuguantnaulasanshif (Poor site

management and supervision) ¥1AN1TIAIVALAMNIN (Lack quality control) N1AANTDY
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AuandRuAaInInsIwnalialdiviigay (Poor qualification of contractor's technical
staff) n1363097111A59N15%7 (Delay in site mobilization) n1sTdmaflauaziinisneadiedi
pousUldld (Use of unacceptable construction techniques and methods) tay U19Ng
wazsztisuaulasnde (Lack of safety rules and regulations)

5. ngAnssuvesInynianaunsaiuaziiumntaaiiieades liun nsdweutanandn
(Late delivery of materials) Way n153an1yaansATinwgauamisoliduluniudi

Amua (Supply unqualified personnel skill)

2.4.9 frustinganssudlidaulddudeluanudumadlasanisdeaindlunuide
U84 Kaliba et al.

Kaliba et al. [34] ¥in1sAnwanivguagnansznuyesnslmumuiitnnnitssanums
Luaznisldanfuninlassnisinuatulasinisieaswouuluseuds annnsdnwinudn
msdangnnukarsniuile udausinafuainiguiarosuduawngmdnueanisili
AunuuINnIsEananstilulasininisneaisauuveweule Turaeiuanudymiain
wAnssuveaitveslassnsuazgFuiven Wy Yymnnsiasunlasddsseninenisieaing
Janinisdanidan Jaymaniuusssn Jyuigunsailinseuldau Jyniainnisaivay
Tasensiilaidl definnatslumsnoashs daminasuszaiuiny iWuaivgmuanvesnisldinan
Aunirtmuamslulasimsdeadns Gsannsnasuifuiatsdnginssuvesdiialddaude
Turuduvanlasamaneasna T

1. wgAnssuveadwasiifeades ldun n1s9retuanufvndilasinisd (Late in
progress payments)

2. wAnssRvesTiUInwiiiades i msmiuguanaznsauaulassnslaia (Poor

supervision and project control)

¥
g o v

3. ngAnsINvesEFumINTIAEITes THuA sdatedndieth (Late procurement) uay
m'iﬁlamﬁLLazﬂW'ﬁU'ﬁza’]umumﬁm%;:Jj%jumm (Poor communication and coordination
by contractor)

2.4.10 Frusdwginssuffidaulddaudeluanuduimailasanisdeadicluauise
¥4 Yang and Wei

Yang and Wei [61] l#Anwianmnueseiuadlutuneunisnaununagnisoonuuy
Tnglduvvasunalunmsnusadeyanimnsuisn AE daduuivnieairsdmiulasenis
roafansisugluliniu 9nnisneunuasaigndes 95 WUUADUAIY HANSANY

WU NI5UAULUAINNINAIINABINITYRIANA T UA LA A NTBIANNA1 T TuTUADUNIS

Y 9

i

TUHLLAZNTERNKUY NiousyIngnAndnazildsuaudieintsvesnaInulusening



30

JupauMIMINULarn1seanuuuluraieglassnsneasslaglinszniniawansenuiiaziin

v
% Ya

ufvgiduladmdslulasinis Feauseasuiudiv@nginssuvesiidruladiudslu

v
v

ALENLMAIlATINTNBasN 1aRel

1. wqﬁﬂﬁsmau%’waqﬁﬁm%aq IHun nMsUdsuntasids uazn1sidsunlas
VOULIALAELINVOITENINNTTABASIS (Variation orders and changes of scope by owner
during construction) mMsdsweuiiuilasinisdn (Late in handing over of site) N7 LA
syogatludy g iazanudsslidanass (Unrealistic contract duration and requirements
imposed) uag UESRITRIY RTINS (Inadequate planning)

2. wnAnssuvesfeentuuitisades 1¥ud nnseanuuuilianysal (incomplete
drawings) N13MaUALa (Slow response) nMsyeumneUliiLsenuuLATUszaunisel
lailiane (Assigned design-team inadequate experience) NM581599UALNISAUTIVTIN
Yayaliiiieans (nsufficient data collection and survey) n1SNEMBNATIINITEBNLUUEY
(Delays in producing design documents) k¥ n15d8a1suazniIsUsEauuiillflng
&EaaﬂLL‘U‘U (Poor communication and coordination by designer)

2.4.11 fistingAnssudfidaulddaudsluanuduimarlasenisnoadisluauise
U84 Doloi et al.

Doloi et al. [20] s¥y1lasinisneasaluduiianideUseaviuniiuaidnedis

¥

eI wanwlasusnteyaainiiesrdnlulasinsneadisvesdudes nslduuyasuay

1% =

nivaanrunenuladedAgyninadonua1tilun13nea59v08uLAg 45 99 L

[

Ustiiunansgnuaniladomarduluauaidn :innsinsgidadonuitadefiddoia
yosmuadilumsaeaie leu 1) mamnnjssiu 2) m3danisuthandasnsieaieilyl
fiuseansam 3) nsuszanuendlasanislid 4) mnsanausndilivangas 5) narudanuly
YouULUAlATING 6) WIaMsasansszuinaglanlidude waz (7) dyaniininnnsgiu 3
annsnasifususdnnRnssuvesiTdlddudslunudumalasinmstoains ¥

1. npAnssuvendtvesiiiisndes léun nasiAsuudaseds uasnisiudsunas
VOULUALAYLIIVDITEWINNITABASIS (Variation orders and changes of scope by owner
during construction) AsguaunIstun1sAnduladi (Slowness in decision making process)
MssedumLAuntlAsIn1sE (Late in progress payments) n1sdatauituiilasanisd
(Late in handing over of site) N15ausiAkULKaETanf18819%7 (Late in approving shop
drawings and sample materials) n157if vuAsEezIaludyyuazaudodlianass
(Unrealistic contract duration and requirements imposed) arulddataulusioaziden
L@Na15daYeY1 (Poor means of contracting) kag N15dINaUTAALALLT1VDLATINITAIE

(Late in material to be supplied by the owner)
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2. noAnssNvesTiUInuiAeades lHun msmiuguanaznsauaulassnislaid (Poor
supervision and project control) kag mﬁmnaamazayﬁaLanmﬁmiaamwu%”] (Late
in reviewing and approving design documents)

3. anﬂiiu‘uadﬁgaaﬂLLUUﬁLfdllEJ’JSi’Jja\‘i laun nsudntenaisniseankuudl (Delays in
producing design documents)

4. waAnssuvesfFumuniiieddos Iiua nrsine GuliFumuntiuazdunevag
gUns0id (Late in payments to sub-contractor and suppliers) N153AN15HALN1TANAY
AuantnulasInsa (Poor site management and supervision) n1sldinAfiauaz3isnis
feasafivensulyly (Use of unacceptable construction techniques and methods) 916
nguarsyileualrudaensde (Lack of safety rules and regulations) N159n% 04R399
(Late procurement) waz n13deaisiaznisuszaiuatuilialasgsuimun (Poor
communication and coordination by contractor)

5. igAnssuvesfanvniangunsaiuazdumuntieiineades leun nisifissien (Price
escalation) n15deuaulanai1t1 (Late delivery of materials) bag n13¥an1dUg TR

Y %

mU@uLﬂ%ﬁ]ﬁﬂiﬁﬁﬁﬂwﬂuimuﬁ’l (Supply low level of equipment-operator skill)

2.4.12 FrisiwgAnssudfidaulddaudeluanudumailasinsdeaiislueuise
Y99 Mahamid et al.

Mahamid et al. [41] szydimudddlunistessadedndunddutiygmitiindudes
fanlugnamnssumaneaisuasinansznuionnuduiawazaudumaivadasnnsluns
Y94L387 AUNU AN kazauUaensie legldfnwiuasnsieaeuyssdnininduiaives
Tssnsneassnuuluyssmmiiaalad dwwuudeunufissyaivnuesanuaidiviomn 52
aung Tumsdrmanieauinsaunudeyaaingiumn 34 au uazfivinunlasinis 30 Au
NnnsdrseagUimainssuvesiiidlddudefiddyie nstassRuarilnoiives
Tasan1s Gsaunsnaguiluidednginssuvesfdnlddudsluanudumailasinis
roada Tewsil

1. ngAnssuvendtvesiiiiendes léun n1swsuudaseds uasnisiudsunas
VOULIALALINVOITENINNTTABASIS (Variation orders and changes of scope by owner
during construction) nsguaun1stun1sAndulati (Slowness in decision making process)
MsseEumLAunlAsIn1sE (Late in progress payments) n1sdatauituilasanisd
(Late in handing over of site) n1snunmuLazeydflonasnIseanuuutdl (Late in revising
and approving design documents) n157innuAsreznatludygiazaiudodlliauass
(Unrealistic contract duration and requirements imposed) kag A9 dodaisuaynis

Usganuanuiliflaeianaes (Poor communication and coordination by owner)
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vy |

2. noAnssNvesiinuniiiisades liud msslunisnsinaeunuiigiumndseudi
(Late in performing inspection) Way n13deaIsuaznsUszaunuiiliflaefiuine (Poor
communication and coordination by consultant)

3. woAnssuveapenuUUTALIes liud msdmanazmsiiusunudeyalidfivsme
(Insufficient data collection and survey) N1sNARLBNAITNTOBNLUUNANAIA (Mistakes in
producing design documents) Lay N1SNANLONAITN158NLUUT (Delays in producing
design documents)

Y Vo 1

4. waAnssuvesfFumuniiieddes liud nsdreRuldiSumntiuazduietan
Q‘dﬂﬁfﬁ{ﬁ (Late in payments to sub-contractor and suppliers) N153AN13HALN1IAIAUY
Auwantineulasanislaif (Poor site management and supervision) N13fnnseIAMENUR
ypanInesrumaiialamungan (Poor qualification of contractor's technical staff) 113
THweailanazisnisneadreiiseuiuldls (Use of unacceptable construction techniques
and methods) Way ﬂﬂiﬁaaWiLLazm'iﬂﬁzmm’luﬁlsiai%ﬁ%juLW,J’I (Poor communication
and coordination by contractor)

5. ngAnssuvesanvnTagaunsaitafumntadineates I msdweuiananii
(Late delivery of materials) mﬁmmﬁaqﬁﬁ@mmwﬁw (Supply materials low quality) N5
%’wmﬂmﬂiﬁﬁﬂ’ﬂwmmammlﬂLfluiﬂmuﬁﬁmum (Supply unqualified personnel
skill) N199AMILIRUAIE (Late supply of labors) mﬁmm@”ﬂﬁﬁamumu@mﬂ%a{fﬂiﬁﬁ
iinwelusedua (Supply low level of equipment-operator skill) miﬁﬂmqﬂﬂiﬂiﬁﬁ
UsgAnsnamuaziidan1suansi (Supply low productivity and efficiency of equipment)
uag ﬂ’]iLﬁaﬂqUﬂiajm%"aﬁﬂSﬂaﬁm (Wrong selection of equipment)

2.4.13 faistingAnssudfidaulddudsluaruduimailassnisnaadisluauide
U Aziz

Aziz [12] 1iFnwuazdndusviladeiifinadannuatdlulassmseadsussimadaud
Tagnssusandeyaanguitanuuesdisrsgainnisnoaiiswesniniguasioainaves
Uisvlumsfasanfstadeanuardrdnunidulasinisieains ugrinnevidoyalaely

o v A v ¢

AudianudAgdeduiug (RI) Fadinsmun 99 Uade uavladanguiade 9 ngu lown 1) Yady

q

v Y o Y v v

AMUANTINNEITBIRUNUSNElATIN1S 2) Yademnua1 Mg tednuasumu 3) Jade

Y

1Y '

AuaiImRetesiunsesniu 4) Yajdeanuariiminedatesaunsal 5) Yaduadnuand

I v oA oA Y v

AeueniigIted 6) Yadeanuartimnestesiuuss 7) Jadeauaiiriiieidesiu
Tan 8) Yaduaruartiminedrtesiuidnvedasenis wag 9) Yaduaruardiiningivesiv

159115 1nRaN1sAnwIkard15I9s2Ydn MITrelduanuauniilasinisiuudazyialag
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WivadlasanisiutadenddyiiaaddvdaaudAglaesiu (ORI Wiy 85.88 % T

anunsoasiususdnafnssuvesTdnlfdudelunudumalassnateains Wil

1. wqﬁﬂﬁsmau%’waqﬁﬁm%aq IHuA nsUdsundasads uazn1sidsunla
YOULUALAYLINVDITEWINNNITABASIS (Variation orders and changes of scope by owner
during construction) nsguUNITIUN1TAndUlat (Slowness in decision making process)
n59188uAuAUnTlasInnsdn (Late in progress payments) nsdanauiiuiilasenisdn
(Late in handing over of site) mi@uﬁaLLUULLagﬁJaG]ﬁ’JaEJ"N‘BJW (Late in approving shop
drawings and sample materials) n155g§un1sv11ulagiinveslasinis (Owner
Suspension) N15fifnuAsEEzIaTludyyIwarAudolianas (Unrealistic contract
duration and requirements imposed) ARl ane (Inadequate planning) N3
Lgamﬁummmﬁmmsam (Selecting inappropriate contractors) NM3asNaUTaAlAELINU4
1A59N1587%7 (Late in material to be supplied by the owner) midqmaui’aqﬁﬁammwﬁw
wazdvaunnseelnetd1v04lAsinas (Low quality and defective material provided by
owner) way n15deaskarn1sUszaluuiliflaed1ves (Poor communication and
coordination by owner)

2. woAnssuesivinuiiigates Tiud mssui@nisiwasuuasidfaluouinay
a9 (Delay in approving major changes in scope of work) N15ANAUNSATIVAUIUT

Fuwmundeuoud (Late in performing inspection) N13N8UNNIEYABINTNTAMAUTH L

=>4

winrzauliiulasanis (Poor qualification of consultant staff assigned to the project)
namsRaeUNuinITeLvedtasenislignies (naccurate site investigation) N133ANTS
ANE28tndnlAsen15liLe9we (Inadequate project management assistance) N3
mwaauLLaxaqﬁaLaﬂmsmiaamw‘u%w (Late in reviewing and approving design
documents) waz n15deasuaznIsUsTamILliRTaeiuTnea (Poor communication
and coordination by consultant)

3. woAnssuveagpenuUUALIYes ldun msdsanazamsiivsusmdeyaliifivsme
(Insufficient data collection and survey) nisueuninenuliviuesnwuuiifiusyaunisalld
Weane (Assigned design-team inadequate experience) N1SHANLONAITNITOONLUU
Hawann (Mistakes in producing design documents) n1suanLoNa1TN1598nLUUE (Delays
in producing design documents) s18agidealunuulitalautagliifissne (Unclear and
inadequate details in drawings) ToRawatalun1seanuuulngAITaELIUNITATEYN (Design
errors and omissions) N15eankuUURiddeunnsesfivilaeinesnuuy (Defective design
made by designers) m‘saaﬂLLUUIﬂiﬂﬂﬂiﬁlﬁaugiiﬁ (Incomplete project design) kag A5

W lamNAeIN1SU8dIRA (Misunderstanding of owner s requirements)
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4. weAnssuveIRTUWNINReITes laun n1331eRuligSumungisazguie Jag

4§
quzﬁ‘ff’l (Late in payments to sub-contractor and suppliers) N1smuuaLagauHullf
(Poor planning and scheduling) N153AnT1suazn1sMAuguantinulasanslid (Poor site
management and supervision) N15l¥imadakarisnisneadreiisausulaild (Use of
unacceptable construction techniques and methods) Guwmg]LLaziSLﬁ'aumwﬂaaﬂﬁﬂ
(Lack of safety rules and regulations) N1599 ns¥ndedndidlald (Poor procurement
managements) Lay ﬂ’]ig’@ﬁ’ﬁLLﬁzmiUizﬂ’md’]UﬁlﬁﬁIﬂ&lQI%J‘UL‘VIM (Poor communication
and coordination by contractor)

5. ngAnssuvesinmniageunsaiiazgumntaaiiieades liun nsdweuianandn
(Late delivery of materials) mﬁmwﬁaﬂﬁﬁﬂmmwﬁﬁ (Supply materials low quality) N3
Favyaansfiiinuzaiuansaliiduluauiiimue (Supply unqualified personnel
skill) N139AMILT9IUAaIT7 (Late supply of labors) mﬁmmqﬂmaﬁﬁﬁﬂszﬁm%mwLLaz
fdanIsuans (Supply low productivity and efficiency of equipment) miLﬁaﬂQUﬂiiﬁ
\A308dnINafia (Wrong selection of equipment) ka n133nvngUnsalant (Late delivery

of equipment)

2.4.14 FrisiwgAnssudfidaulddaudeluanudumailasinsdeainslueuise
284 Fallahnejad

Fallahnejad [21] na173197nlASINISNISAeas1aviodaiasssugfvesUsanadnsui
Aunuansliiiudsemandriunduiaiounalassnisiounth SahnnsAnmaimgues
auardlulasiniseadisiodsfissssned Fadunnuimundanagniiiugiuvos
gnaMnIsuMEsTTIIvAUIBINMAB VI uTasdoaiaundnnnuamsalunsvieds s sy
Tiilsigedis 1,300 rugnuimsnsseduauded 2025 Tnglifiansanlassmsnoasnaviedsined

v o

Fufiunnaiiudanda 24 1asen1s uazaintuvhmamiesuiifeann 10 au wdiisilade
AIuaITIeenuTldaungveIdadeaduatl 43 519015 wazdrsialaeglduuuasuniy
wanFIsenuindaduaudrdivdn fe Jaminaniudiian szezinanlasanisfidivualsl
auase madsuddeseninaneaine nsidenisnnsneainavessFuman nmsseEuli
f3umnd Faanunseaguiiuinisdnginssuvesfdnlddudslunudumailasinis
rioa¥a Tawsil

1. anﬂismau%’waqﬁﬁm%’m 1¥uA n1sAsundasAnds wagnisiudsuuyag
VOULIALAELINVOITENINNTTABASIS (Variation orders and changes of scope by owner
during construction) A58RUAMNAUNLNLATINITET (Late in progress payments) 113
daauituilasensd (Late in handing over of site) nsfimuuassezaludyyiuas

ANABIlNaNa3e (Unrealistic contract duration and requirements imposed) NM153190HY
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filaiifieane (nadequate planning) waz Msdeasuaznisusyaunuiildflaedves (Poor
communication and coordination by owner)

2. noAnssuvesTiUInuniiieades lHun msmiuguanaznisauaulassmslaid (Poor
supervision and project control) nM1seudAkUULaETanRA18819%1 (Late in approval of
shop drawings and sample materials) wag N13dea1suazN1sUszALNUAlIRlneAUTNY
(Poor communication and coordination by consultant)

3. ngAnssuveeanuuuiitioades ldun nmsdearsuazmisuszarunuilidlag
ﬁ:iaaﬂLLUU (Poor communication and coordination by designer)

4. ngAnssuvesgFuminineates 1dun vimnguazssifoumudasndey (Lack of
safety rules and regulations) N153ANI54A Fodnd1elald (Poor procurement
managements) Lag ms?%aammgmiﬂwmumuﬁlﬁﬁimﬁ%’umm (Poor communication
and coordination by contractor)

5. N ANsTNVBIAN IR UNTalNALATUMINY TN ITes TiuA N1sdavigunselidl

'
o

Usd@nSninuasmiaainsuans (Supply low productivity and efficiency of equipment)

2.4.15 fvstingAnssudfidaulddaudsluanuduimailasenisnaadsluauide
¥4 Rugaishi and Bashir

Rugaishi and Bashir [511 l§@nwauvguesaanuaidlulassnisdeatslsmwdniiy
wazfesssuvilulszmalonu iedunsalfnwivesndudszime Gulf Cooperation
Council (GCO) laun wnafenszide alan anigorsuiedisn n15A1 vusu wasleuny lngld
wuasunaniuTIuTIeyangdnnislassns 59 au iviaieiilussdnsgaamnssu
ihifuuaginaludssmelontu wansdmauansdiidufinssuiidadommuarilulasans

Aeaf1eszAvgevesiialady Ao Ll91vedaseniy iumun uasiivsnwlasanis nildlu

U oA = ) Y]

Uadenduanmndadey flo nsdeansuazUsvaununludiuddamniangunsallutunausiiu

<
v '

Amnssuuaztunsumsiate SsaansaazuiugaldnginssmesTdnlddudslun
Sumalassmsneadns Iased

1. ngAnssuvendtvesiiiieades léun n1swdsuudaseds uasnisiudsunas
VOULIALAELINVOITENINNTTABASIS (Variation orders and changes of scope by owner
during construction) Asguaun1stun1anduladi (Slowness in decision making process)
n159183uUANAUNTTASINIST (Late in progress payments) nN157imuunszaziianly
dnazaunesiiauade (Unrealistic contract duration and requirements imposed)
uay Anulidalauluneaziduaonasdyqn (Poor means of contracting)

1

2. wyAnssuvesnUSnwmneIdes laun n1seydiiauti (Delays in work approval)

[

ﬂ’l‘wf’lLﬁuﬂ’lﬁmi’ﬁ]aamﬁuﬁﬁg uLundsua UG (Late in performing inspection) 919113
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AIUANLATNITUTEAUAMATIN (Lack quality assurance/control) Uag MSANUYLALAYNNT
ﬂ’mﬂﬂﬂ‘iﬂmﬂﬁa (Poor supervision and project control)

3. woAnssuvesEFuMINALITes Tiud arudauddunsimunnafugumagae
Tun1sailiun1sveelasenis (Conflicts in sub-contractors schedule in execution of
project) N3 ruALaz119LHUlR (Poor planning and scheduling) NMsdnnswaznsAAY
auantinaulasanishadd (Poor site management and supervision) ¥1AN15AIUANAMATN
(Lack quality control) way n1sldimafianuazisnisdeadiefiveudulild (Use of
unacceptable construction techniques and methods)

4. noAnssuvesinmniageaunsaliazgumntaaiiieades liun nsdweuianandn
(Late delivery of materials) M3danyaainsiiiinuyainuannsaliidulunufidivmua
(Supply unqualified personnel skill) mﬁmmqﬁmzﬁﬁﬁﬂ%ﬁw%mwLLazﬁﬂé’qmiwﬁwﬁ
(Supply low productivity and efficiency of equipment) wag N153a11gUnTala1E (Late
delivery of equipment)

2.4.16 fastimgAnsmdidiulddrudelunnudumailassnisnoaiicluauise
Y99 Gunduz et al.

Gunduz et al. [26] lsgyUadearnuartrlulasanisneadisludsemansi laens
Sipseitladumenmeiasuiaud i deduiig dunsmumussanssuegessen
uazAduNwaleIrngramnIsuneais deinisszyladuanudriiiuandieiu
83 519113 lnouvseantu 9 ngundniierdes ldun nquidweslasinis nguiivsnun
1A59713 NANATUMNT NAUKRBNLUY Naudanneaine navaunsalneashs nauussIuneas
nauamnneusn dsansnasuiduiivedngAnssuvesifidiuldduidelunnuduman
Tsanisneadne el

1. woAnssuvesiivinuiiisides loun mseysiRmsivdsuniasiiddaluve uamay
a1 (Delay in approving major changes in scope of work) m'ﬁﬁ']l,ﬁumﬁm’maawmﬁ

Fuwmundeuoud (Late in performing inspection) N1suaUNUEYAAINTATAMaLTR LY

E3Y

wurzauliiulasanis (Poor qualification of consultant staff assigned to the project)
mimwaa‘uLLazaqﬁaLaﬂmimiaamwu%"} (Late in reviewing and approving design
documents) N1seusiALUUKaEIanAI981991 (Late in approval of shop drawings and
sample materials) wag n1sdsd1suaznisuszatucuilidlanefiusnuel (Poor
communication and coordination by consultant)

2. noAnssuvesonuUUTiAgates liun msdmauazmaivsusadeyalsifisame
(Insufficient data collection and survey) msteunusuliivesnwuuiivszauniselld

Weane (Assigned design-team inadequate experience) N1SHANLONAITNITOONLUU



37

Hanan (Mistakes in producing design documents) n1suastonansnIsoanuwuut’ (Delays
in producing design documents) N199713ANABINITVOUIIAN (Misunderstanding of
owner s requirements) Waz N15doa1suazni1sUszauuillflasgfosnuuy (Poor
communication and coordination by designer)

3, anﬂsimm{ﬁummﬁlﬁ'm%’aq Tawn nsmnuataraeluuldd (Poor planning
and scheduling) ¥1mN13AIUANAMAIN (Lack quality control) miﬁjﬁmiaﬂ@mawﬁ’aq@a’mi
nenumnafialdivunzau (Poor qualification of contractor's technical staff) N15ARNTDS
ANaNnsanasuszaunisallidmungan (Poor skills and experience of labour) n54
wiallakarisnisneadeiisensulild (Use of unacceptable construction techniques and
methods) uay NsdeansuazmsUszauNUliflael3umI (Poor communication and
coordination by contractor)

4. woAnssuvesidavnianaunsainassSumuntaaiiiisates leun nmsdaveunsaliil
UszAnBanuagatdenisudas (Supply low productivity and efficiency of equipment)
waz N153MUNIala1tn (Late delivery of equipment)

2.4.17 fistingAnssudfidaulddrudsluanuduimailasenisnaadisluauide
U89 Hwang et al.

Hwang et al. [30] léAnwitaynsaaeunsiaus iagidostuidaveddulasinig
rea1dludsalud Taglduuvasumusndunissiunudoyaain 381 Insans Adnduns
neasalag 51 UTLw mamsﬁmgmLLasmmaisqdwL'«’a’waﬁuimqmzﬁmw‘fwwu{% 41 USE
910 51 v3Tw Anlusoway 80.4% way 226 Tnsan1sann 381 1aseans anlusesay 59.3%
ahlsuyulassnsifindy 7.1% uasBuamgililasamsandi 3.3 duadlaeiads sl
mswasuuasianszninanisneainddagidivedlasinisiduavgifimiudgeanvesnis
Aintu Geanunsoaguduldinginssuvesdiidulddmideluaudumaiiassnsioadig
titail

1. npAnssuvendivesiiiisades léun nrsiAsuudaseds uasnisiudsunas
VOULUALAYLINVDITEWINNNITABASS (Variation orders and changes of scope by owner
during construction) nsguUNTtuN1TAndUlat (Slowness in decision making process)
Msdneduauauntlasinisdn (Late in progress payments) uag 1i1vaslasinisnesy

(Obstinate nature of the client)
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=

2.4.18 fistingAnssudfidulddrudsluanuduimailassnisnaadicluauise
U84 Gomarn and Pongpeng

Gomarn and Pongpeng [23] Anwikaznsiageuaudunusszninsdadenginssy
mawaqﬁ%’ummuaz%’wwawLaaéﬁﬂumms;mmm%’ﬂuiﬂsqm5daa%’wq1uqmawwﬂsimﬁwﬁu
warfisrosUszmalne iedasanaudssvesninudrifiaziiniu Tnonsdisaa

wuuaeunINdIUIY 16 T8 AUgInn1siasinig Aeins wavdiniau 134 au Tulasanis

v
' v a [

neadiuziaznaniiunaziielusnlne nanisimssinuindadenginssuves

HSuimuazdnnateeaindwasieniwa1t1vedlasinsiauduiusiugs feuisoasy

Y

Jususmginssuvesdiidnladmdeluemiudumailasimsneadng lanad

o

1. woAnssuverSumuniieades laua nisivuakagansunulif (Poor planning

and scheduling) 91AN1580@15LAZNITUTEAIUUNANURI8DU 9 (Poor communication

¥

and coordination with other) N1599n1598UUN159n%8LUA (Poor procurement system
management) mmmif‘ﬁjmmiﬂgLLazizLﬁEJUﬂ’JmUaa@ﬁEJ (Lack of safety rules and
regulations) i’a@ﬁﬁsﬁauﬂws'aﬁLLazsi’Iaﬁmwamszijmidaa%”m (Defective material and
mistakes during construction) kaz n1331eRUlVIRURUIeIangUNTalt (Late in payments
to suppliers)

2. woAnssuveadifamfangunsaliazdFumntreiiiendes Taud nnsifiusian (Price

| [

escalation) A1TEINDUVBINAALALDUNST aland1 (Late delivery of materials and

equipment) anATaminunnal (Supply materials low quality) Inn1yAaIns7 Laidl

o

@mauﬁauashjﬁﬂﬂwsﬁ (Supply of unqualified and unskilled personnel) N15IANILITIU
191 (Late supply of workers) wag gunsaifidnn Tuszansn s (Supply low efficiency

of equipment)

nuAfeianuadieiu §3deldhundunseifutnginssuiivinaiosssureed
dnllddudelunmdumaivedasmanoaisfiandunsed 2.3 lngldvdninasidmsu
UsgLﬁquﬁﬂismé’mﬁaﬁiiuL’fJuLLu’mwﬂuﬂﬁUwLQuLLazﬁmumﬁaﬂa%mquaﬂsiuﬁmm
a5usssuglidulddiudeveandaznguiadosududiforvglulassnisdeatiely

geamnIsinTuLaying
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inspection)
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10. mineuAnlaenUSnwlifiugSumanda (Slow response by the VooV
Consultant 2
consultant engineer to contractor inquiries)
11. mifiiuguauazn1saIuAulaseslaif (Poor supervision and v v v vV
Consultant 5
project control)
12. mIngaaeuiiuinisviuvedlassmslignees (Inaccurate site v
Consultant 1
investigation)
13, M3IANIsANTIEEBLASINSULAiBane (Inadequate project v
Consultant 1
management assistance)
14. msmmaama:auﬁﬁLanmimsaaﬂLmu% (Late in reviewing and v v v v v v
Consultant 6
approving design documents)
15. nMseydAnuuuazJandieeg13dn (Late in approval of shop drawings v v
Consultant 2
and sample materials)
16. MsdeasuaznsUszauuiiliilaeiuSnw (Poor communication v v v V| vV v
Consultant 7
and coordination by consultant)
Ha] . ) ) v v
1. NM3vRnUwUUNIaNY Il (Incomplete drawings) Designer 2
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2. nMInaUAUBIN (Slow response) Designer v v 2
3. mydmawasmsiiusiusndeyaliifieane (nsufficient data v v v | v v
Designer 5
collection and survey)
4. MmsueunIenuliviueenuuuAiusyaunisallaiiileans (Assigned v v v v v
Designer 5
design-team inadequate experience)
5. NIHANBNAITNITBINLUURANAIN (Mistakes in producing design v v v |V v
Designer 5
documents)
6. NMINARLENANTRNLUUT (Delays in producing design documents) Designer v v y v v v v 7
7. swazdeatunuulidanuuaylifisse (Unclear and inadequate v v
Designer 2
details in drawings)
8. Joiiananluniseantuulnen1saztIuN1Inseyin (Design errors and v v
Designer 2
omissions)
9. MspenUURiidounnsesivinlnetinooniuy (Defective design made v
Designer 1
by designers)
10. m’iaaﬂLLUUIﬂidﬂﬂiﬁlﬂﬁNyifﬂ (Incomplete project design) Designer v 1
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11. msnlaanudesnisueddifin (Misunderstanding of owner v v v
Designer 3
requirements)
12. myGeansuagmsuszanuanunbiflagdeanuuy (Poor v v v v v
Designer 5
communication and coordination by designer)
1. MInsIvaauiufinsvinulsifieme (nadequacy of site inspection) | Contractor | ¥ 1
2. MmseRuliFumnynazdueJaggunsald (Late in payments to v v A A v
Contractor 6
sub-contractor and suppliers)
3. aAnudaugdlunsimuanarfugSumnyisdunisdnidunsves v |V v v
Contractor q
1A59n13 (Conflicts in subcontractor schedule in execution of project)
4. mMymuuanazwaulid (Poor planning and scheduling) Contractor v v v v v v v v v v 10
5. nMsdansuazmsiiuguantinanlasan1slid (Poor site A R A A VvV v
Contractor 10
management and supervision)
6. M3fnnsesnuaniiyranssiumaialiivianzan (Poor v v v v
Contractor 4

qualification of contractor's technical staff)
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7. 2nIMUANAMNIN (Lack quality control) Contractor v v v 3
8. NsfnnsssmuassanazUszaunisallivingay (Poor skills and v v
Contractor 2
experience of labor)
9. NM9L3uUlATINISE (Delay in site mobilization) Contractor v v 2
10. msléwmeliauazisnsneaiefigeusulals (Use of unacceptable vo| v v v vl v |V v | v
Contractor 9
construction techniques and methods)
11. AMIURANAIATENINNTNBES1S (Mistakes during construction) Contractor v V| o2
12. vinnguasszluanulasnsie (Lack of safety rules and v v vV v
Contractor 5
regulations)
13. 9eAulusslalunszuiunsindedndng (Lack of transparency in v
Contractor 1
procurement process)
14. M39An139nT0dninslaifil (Poor procurement managements) Contractor VoV v o3
15. M399%09AI997 (Late procurement) Contractor v v v 3
16. myFoansuazn1sUsranusiliflagdFumn (Poor v v vV v Vv | VvV v v
Contractor 11

communication and coordination by contractor)
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1. PM5LN51A1 (Price escalation) Supplier v v v 3
2. mieimauiaazh%w (Late delivery of materials) Supplier v v v v v v v v 8
3. nsdamnFannidanninen (Supply materials low quality) Supplier v v v vo| v V|6
4. pMsdavnypansidvinweanuaunsalidulunudidvun (Supply v Vv v VoV v v
Supplier 7
unqualified personnel skill)
5. nsdnnILssuad (Late supply of labors) Supplier V| v v v v v 6
6. Msdamgu iRanuniuauiasesdnsifivinuelusedud (Supply low v VoV
Supplier 3
level of equipment-operator skill)
7. M3dnmgunIaififusedniamuasMasnisuand (Supply low v v VA I VA A v
Supplier 8
productivity and efficiency of equipment)
8. Mavdengunsniiesesinsnaiin (Wrong selection of equipment) Supplier v V|V 3
9. M3dmmgunsaland (Late delivery of equipment) Supplier v v VoV v |5
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2.5 NSAULUIAALUNITIY

NNsAnweNaIskarUIdeNgITesiunginssuveddulidiudsluaiy

aumadlulasenisneadeludnvusivsuasna (cause and effect) Fadaelviiiuauduiiug

a '

sendInnguvesdadeniidninadeanuauwmailulasinisneasne nudl ANANMAIVEY
1A59n13M8a319 (construction project failure) An anugnioan1vilivszauiugnymung

q
9

o lﬂ’lv A o
BINKIDAY

[

sidesnsuiefinde uazeraueslddiauminenseduiuaudna Tneiis
wUsdane 6 fauus taud n1sdaneunuagiIan (Time overrun) N1sldaneLiuduyy (Cost
overrun) ToUNN3BeAUANAMN (Quality defects) NM1sviaaufianelaangildruladiuide
(Stakeholders' dissatisfaction) Naﬂiwumwﬂaaﬁﬁ'aqmm‘wLL@%?GLL’M%’@M (Negative
effects on safety, health and environment) 7 ATONNINUWATARAINY (Dispute and

litigation) Asuanslaaamsialanagun 2.1

ANNNANIVA29849lATY

n1siaaig

U 2.1 Tupansinanudumatvesiasansneaing

PF1 msdaueuiuasat: nslahaniufimuaninefnisliansau jufaudyan
daneuldnnoluszoznaivesdyy1nssyld (Time overrun is defined as the inability to
meet contract deliverables within the stated contract time)

PF2 n1slddreiAusuyu: mslddefuidasiidldeilinndnfndufudmoy
sulszananflesninmsuszfiuAldarsaTeiandifunuatduseninmsdavinsuuszana
(Cost overrun involves unexpected costs incurred in excess of budgeted amounts due
to an underestimation of the actual costs during budgeting)

PF3 faunnsosdnunmnin: feunwsesiuamnmistudedormuauazannsgu
anzveslassnisldiluluanu (Quality defects occur when project specific specifications

and standards are not met)



a8
PF4 nansenuAuUaenisaun1nilasdsintes: Kansenuauauieniulaensiy

auanLazdunndenfeg URivauaznsuadussnitsdiiiunsiuyaraniglulagniguen
Tnsan158smniamansenuinugunmuagasundonusznitsuagndainiineaine (Negative
effects on safety, health and environment are accidents and injuries during operation
to individuals inside and outside of the project, which also includes health and
environmental impacts during and after construction)

PF5 nMsvaanufisnalanngiduladnnds: anulinelavesidwladelinelaiu
Tasenisneadalaesiuilolasinisudaiase (Stakeholders' dissatisfaction is dissatisfaction
with the overall construction project when the project is completed)

PF6 iindaiinimuazanniny: Jefiminuaznisilesdonintuiiovnsnfensduen
Tnsanisldnseniunaidunuuazainssduaaaminivua (Dispute and litigation
sometimes arises when project deliverables are not met on time, at cost, and at the

quality level defined)

wenaniu RIlafnwmguiuazanuideiineitesiundninaeinisuseliunginssy

NMIATUFTTNAMTUNITUTZR UM AN SUNUIR T s IIuve Il ladudednd1nlulasanig

Aoad1a NI weAnssunvinasesssuvesiidnladudalulasinisneasis Ae nginssudn

Y

v A

TANUNgNUNINTaNINSIIUTBIANUSENOATIgNADMTRN LagnduyAAantATuUNISWAIN

Y

v
a

Tuusazlasinsesluidndunavesmsnszyhuuintunisnssyifignuiedn Taeldngunae
wagInsgIurRINITUsengAu URlulasanstiug Nell dilduladudsluanudnlulasinis

Aeaied1eu Usenaunie 131984 (owner) NUTn¥1 (consultant) feenuuy (designer)

o

ASUmNInan (main contractor) Wag S UMUIMANYIV/ETANITana UnTalkazksey

(%

(subcontractor/supplien n153 58 lunded AiduldasUesAusynaunazlumanisinues
noAnssufivintsesssuvesdiidnildamide 5 ndu il

1. wnAnIsufiuinasesssueiives (Owners” unethical behaviors) 91nA15197 11
nsdansgidafongnssuveadivedlasanig MlunseuturAndmgud (theoretical

Ya

framework) wu3ndl 17 Jade gidelaldinadifiarsaaindadenginssuvedivesiasinis

Y

v
(Y 3

AN (Frequency) fisesu 5 Tuly LLazﬁmszmmﬁﬂizﬂaquﬁﬂsiuﬁﬁmmfﬁaﬁismaa
dwedlasinisdnansuiufiomglulasnisioadslugnamnssninduasing Tngld
mé’ﬂLﬂmsﬁmsﬂszLﬁquaﬂisumw%sJﬁi'saﬂ,umsU33Lﬁqu§ﬂﬁﬁmﬁﬁmmﬁaﬁﬁmaq@ﬁmﬂﬁ
drudelugaamnssunisneaiisannniidesiiagdredu i muadunsouuuifnniside
(conceptual framework) 18 6 aaUsznou liun n1sdeaswasnisuszaiuaulylifilag
1919841A59N15 (Poor communication and coordination by owner), msﬁwauﬁuﬂ'

15901991 (Late in handing over of site), N15378IUAIUAUNUITIATINTET (Late in
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progress payments), MILNINLNTILazN15323U1ATIN1S (Interference and suspension),
NSATINUATTEEIALAEANABINTIUFY 1 lUaNaTe (Unrealistic contract duration and
requirements), bag nsenaula Ll,azaigﬁaﬂ’lusz’f’l (Late in making decisions and works

approval) Asuandlinan1sinlanegun 2.2

WoAnITNNINAATEETTH

YR IANU B

5UT1 2.2 laansiangAnssuvIndsesssuvedlasenis

OUB1 nsdeansuaznisyszaranlidaiaurendivediasinis: n1sadlaliuazsu
Foyanliidaiou Livusss linsalunsanseninadivestassmsiugiidnlsdudednedug
(The project owner intent to providing unclear and untrue information to stakeholder)

OUB2 n1sdwauiiuillassnishinsuaan: ¥vedlasazeensaaieuiiuilasenisld
ﬁzﬁ“u Wue e innasiuly (The project owner neglect and lack of intention in
handing over of site to Contractor as per agreement time)

OUB3 M3918uAINAUNEIIATINGE: 1IvadlATsMsanuT e RUlHSUmIuaL
1 tanguasailuudseuiideweundeinanuaia linsswmnaiianasiuld (The project
owner intent to prolong progress payment after work completed as per agreement)

OUB4 N9 TALNTIazn13523U1AT3n1T: 191999lATINIsUNInuNsInazszdunis
uegeliifimniing (The project owners interrupt and suspend work without cause)

OUB5 n1smuunszzliakazAudesnisludyyilianadse: 19198lasansianun
fmuaszezauazaudeinsTudyyiliamisarildass (The project owner intent to
determine an unrealistic and unachievable schedule in contract)

0UB6 nsaziasnisFnAulanareyd: nsvnanuelalduazianudilaves
Wvedlasenslun1snuniu dndulanareydfian 1y NaTNMIeeNkUY kuULNALWAE a9

q

Mo suwluiaimssyliinsdsuulasididgluvauinanumunaifiimuun (The project
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owner neglect and lack of intention on decision making, review, and approval of

project documents including changes which impact to project scope and completion)

2. W ANIIUNVINDIEFITUVBINUINWY (Consultants’ unethical behaviors) 91915719

a a

7 11 nsduasizidadengfnssuvesiivinuilasinis Mdunsevuuidnlangu]

¥
= a

(theoretical framework) wudnil 16 Y99y usdmsulunisideluadsd §iveldldinmsi
f1sanainiadengAnssuvesiuinunlasan1sananud (Frequency) fisedu 5 FulU waz
flnnsanesduszneunginssuiivinaiesssuvesivinulasannsfanansmiuiidovglu
Tnssnsnoasrslugramnssuitusasing TngldudninasinmsUssidunginssumesiosss
TunisussidiungAnssuivinedosssuvesfiiduladrudelugnamnssunisneaiisain
uITeA199 998U W ammumdunseuwufnnisi3de (conceptual framework) ¢ 4
peAUsznou léun nasdearsuaznisuszatuauldliflaeiuTnerlasenis (Poor
communication and coordination by consultant), m’ifﬁﬁUQLLaLLaSMUﬂuIﬂNmﬂﬂa
(Poor supervision and project control), mma‘u%ma‘qﬂmﬂimﬁmmzamﬁﬂmaﬂﬁ (Poor
qualification of staff assigned to the project) iag msmwaauuagaqﬁﬁmu% (Late in

performing inspection and works approval) ﬁ'ﬂLLathLﬁamﬁﬂiﬁﬁﬂgUﬁ 2.3

NOANTHNINATEIFITN
=
18375 #N

U 2.3 TuwansiawgAnssuivinasesssuvesiuinwlasenis
CUB1 nsdoansiasnisuszanunulidniauvesiivine: msadaliuaziudeyadil
Forau Taiduase linsslumsanseniteiivinunlasimsivgfdwlddrudednedus (The
project consultant intent to providing unclear and untrue information to stakeholder)
CUB2 m3vinnismiuguanazasununissuiunulasenis: fivsnwilasinisasias
wazuinaudslaluntsifuguanazaiuaulasins Wy 1nnsmuANLaznsUTEiy
Qﬂ;ﬂﬁwmumﬂi&ﬂﬁﬂ"’muﬂ (The project consultant neglect and lack of intention in

supervision and project control)
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CUB3 msuaunmineyaaInsnilivanzauiulasenis: ivsnwilasinisaslaveunung

'3mmvﬁawﬁfﬂmuﬁﬁmmmauﬁ’aLLazUszaumsm‘“Lﬁﬁ’UImaﬂ’ﬁ (Deliberately assign lack of
experienced personal and poor qualified staff to the project)

CUB4 N15a¢ta8N15ASIAURALOUNR: nsmmaelalduaruinauddlavesi
USnwilasenslulunsaaeunuiidfumnlddmeunussfouuaznadimun saulisns
N5NUNIU N15ARAUlALATNITYIRY LU LBNAITN1TRDNLUY KUULNALLALTARFIDE19
ﬂﬂiLU?ﬁ;UULLUaQﬁaD’]ﬁ’QJJIUGUE]U bIM91UY (The project consultant neglect and lack of
intention on decision making, review, and approval of project documents including

changes which impact to project scope and completion)

3. NOFANIINNVINIY5IINVRIFBBNWUY (Designers’ unethical behaviors) 31171579

7 11 nsduasendadenginssuvesdeoniuulasinis MbunsaubwIAABIMg ]

v
=1

(theoretical framework) Wud18l 12 Y93y wdd1mulunsideluaseid dAdelaldinua

'
a (9

flnnsanandadengfnssuvesioonuutlasemsnnanud (Frequency) fisesiu 5 FulU waz
flnsaunesdusznaungAnssuiivinaiesssuvesfeenuuilasinisfinansmiugdeamnyly
Tnssnisneasrdlugramnssutituuaging lngldndninasinsussiiung Anssumaniosss
Tunvsusuiiungdnssufivanasesssuvesgildulddiudelugnanssunisneaiisann
uiFedneq dedu emuumdunseunuIAnn1339e (conceptual framework) ¢ 5
osfUsznou 1dud nsdearsuasnisdszanuslsiliflagdeenuuy (Poor communication
and coordination by - designer), n13d133aukarN1SNUTIUTINTBYA Ui aNe (Insufficient
data collection and survey), nsuauvnefineanwuuiivszaunisalldifisane (Assigned
design-team inadequate experience), ANURANAIATUNITHAMLBAAIIN1T8BNLUU (Design
errors and omissions), WAy NINANONAITNITOOALUUEITT (Delays in producing design

documents) Fauandluinanisinlanegui 2.4

NoANsIHTIEIAa3E5ITH
YR BENULLIL

5UN 2.4 TunansinngAnssuiivinasesssuvesdeaniuy
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DUB1 miﬁ'aa’liLLaxﬂ']'iUiza’mmth‘ffﬂLﬁ]u%aﬂﬁgaamwu mﬁﬂﬂﬁum%’usﬁa:ﬂa
liFaau liiluess linsdlunsan sudsnmsnevaussinsznisdeenuuulasamsiugiid
Thdruidededuy 9 (The project designer intent to providing unclear and untrue
information to stakeholder)

DUB2 n15d151anazn1siiusiusindeyaliiisane: feonuuuvinainuieilalduas
aztaglunisdisiauaznisiiusiusudeyalunisesnuuu (The project designer neglect
and lack of intention to perform site survey which impact to design document)

DUB3 AuianaInlun1sudnondisniseonuuu: n1saslaveunuigauliia
ganwuufivInUszaunisaloanuuulasinis (Deliberately assigning work to inexperienced
design-team)

DUB4 nsupuvsneiiueenuuuiivssaunisallsitiane: feenuuuaziiunisyinay
ﬁf?umauLLazﬂ‘.ixU’Jum’ﬁmamiumiaaﬂLL‘U‘U (Designers ignore the steps and processes in
design)

DUB5 n1swantonansnisesniuulinginan: HoenuuuvInAMuelalduaraziaens
HAPWAZAINBULONATNISOBNLUUAILII A Innafuls (The project designers neglect and
lack of intention to producing and delivering design documents as per agreement

time)

4. WORNTINNVINATEFTTUVRESUMIMEN (Main contractors’ unethical behaviors)

31N9115°99 11 msduasieidadenginssuvesdsumuman Mdunseunuifndmnaug

¥
a YVa v

(theoretical framework) Wu313 16 Y33y wad1nsulunisidelunsed d338lalginua

Y

[

#9151 YaTeng AN sUVeILSUMNIMENAINAIIND (Frequency) Tiseau 5 Fuly way

f191500199AUTENRUNOANTIUNVINDTUTITUVTUWLMANAINE 1 T U191yl

U

lasansneasnslugaamnssuiukasing lngldwdninaeinisusadungAinssun1easesssy

a

lunisussifiunginssuvinaiesssuvasgiidiuladiudelugnamnssunisneasiaain

Y

NUATeR199 990U e mualiunsauuuIAnn15Ide (conceptual framework) 1g 7

£

peRUsENaU lawn nsdeansuaznisuszaiuauliifleedSumuman (Poor communication

and coordination by main contractor), N15318R{UlE SUmINYwasvIe TanaUn el
(Late in payments to subcontractor and suppliers), nM1sAnuaIaaz119uNulif (Poor
planning and scheduling), N153an1suazni1sniduguantieruliud (Poor project
management and site supervision), Msldinafiauazinisneaieitlailiuinsgiu (Use of
unacceptable construction techniques and methods), N1591AN 4 wazsziigualng

Uaendy (Lack of safety rules and regulations), wag n1sv1nauluselalunisdndedndig

(Lack of transparency in procurement process) Aauandlunan1sinlanaguil 2.5
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woAnssunpadassTy

RIEFLMNMAN

JUT 2.5 Lunan15inngAnssuiuInvsesssuveds SumuIvan

MUB1 msdeansuaynisuszauaiulidaauesveeiiumumdn: msadaliuazsy
Toyailaddaau Liduate LinsdlunsanseminsFumniudiidnlddundodedug (The
main contractor intent to providing unclear and untrue information to stakeholder)

MUB2 m5318RulviE SuinindissavguieTanaunsallinssaan: g3umanangiuli
FSumnuarineiangunsallunsisevresmsdsueunievinuadaliinsswunaiiinnag
fu 17 (The main contractor intent to prolong payment after work completed or
delivered to subcontractor and supplier as per agreement)

MUB3 msyiaauelaldlunsnauruny: gSumnvinenienlaldlunsivun
wazsusdlunsdiuny Wy answeluanadeuiuiinsihouneunsteaig
N13U1ANTEUIUNITIANTTHVTARaUNTaluazESUMINYI9 (The main contractor neglect
and lack of intention in planning and scheduling)

MUB4 n1391AN159AN5HagiAUgLaniinaulasinig: 1y 11an1nTIngeulaznIs
AuANANAI LARNTBIANEINNSE UssauniskaramaudRuaa1nslvilvungay (The main
contractor neglect and lack of intention on project site management and supervision)

MUB5 msltimafiauazismsneaisiililsunmsgiu: fiumnliinadauasisnisilsl
L‘fJui‘tJmm%umauuazmmgmﬁqmawmwmﬁaa%nﬁmuﬂ (The main contractor using
of unacceptable construction techniques and methods)

MUB6 n1su1nnguazseiiouainudasnde: dsuiminviaaiuailalduazinaiy
TedaRfunnsgIuAuUasadeilasin1siivun (The main contractor neglect and

lack of intention in safety rules and regulations)
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i

MUB7 n15v1aanulusslalunisindadnang: gsuwmuninstgssuuduanslunig

U

1%
[ [ Y%

IngadndnawasuRudnuuuangSumnyiuaeguieianaunsallunisdndedndng (The main

contractor lack of transparency in procurement process)

5. NANTIUNVINATEsTIUTRIRU e TangUNsaluAL UMY (Subcontractors and

suppliers’ unethical behaviors) 31nn15197 11 Msduasendadenginssuvesyueian

a

gunsalagFumunt MlunsouwunAnliangud (theoretical framework) wuindl 9 Uade

v v
v a Ya v

widmsulunmsideluasell fAdelaldinueinansanaindadenginssuvesfuieianaunsel

Y

LaZESUMINT9INANE (Frequency) fisesdu 5 July uagRansanesdusenoungingaud
PpeSesssvesdmedlasiisfnamiulBsgylulasinisoasndugnamnssuieiu
wazfing tngldudninasinisssdungfnssunieiesssulunisusafiung@nssuiians
Bossavesgiidlddudslugnamnssunisieaiisainauidesiisg e dedvuay

a o

NIOULUIANNITITY (conceptual framework) 1a 6 83AUsZNOV TALA NITINTIAT (Price

escalation), ﬂﬁiﬁﬂiiaﬂﬁ’ﬁﬂ&ﬁxqﬂmaﬁéﬁq (Late delivery of materials and equipment),
m‘a%’mmi’a@ﬁﬁﬂmmwﬁw (Supply materials low quality), nasdnnawsasuiilufivine
(Supply unqualified labors skill), M159AUILII9UE1E (Late supply of labors), kag AT
é']’mmqﬂﬂidﬁﬁﬂisam%ﬂ’lwuazﬁwé’amsNémﬁ (Supply low productivity and efficiency of

equipment) Asuandlimansinlaagui 2.6

NoAnssuNAaT BT
2 ar L
18958 daneLnsnl

uaHFLMINTa9

5UN 2.6 Taamsinnginssuiv1nasesssuveune Tanun saluasE UMY

SUB1 n1sanelenialiiugian: n1siiiusiaiangunsaluazissnulunainainuin
LAYV IETangUnTallavy SUWNIYI9 (The subcontractor and supplier intent to

increasing prices of materials and labor at times of market shortage)
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SUB2 msdwweuTanuargunsallinswian: guiedanaunsaliay dSumindnaziay
wazw1anudslalunsdanuardseutangunsailudseunuandinnasiuly (The
subcontractor and supplier neglect and lack of intention to delivery of materials and
equipment as per agreement time)

SUB3 nsdamnaniifiganwsn: fusiangunsaladladnninazdsueuianiiil
ﬂiuauﬁaﬁﬁﬂdﬂmmgﬁuﬁE;\T‘?ngjaﬂ"mum (The supplier intent to supply materials low
quality)

SUB4 nsdanusanulinsanudnuazau: 3umuivisasledaninssanuidl
AuanUinasinuelimuizauiuuwaglasenis (The subcontractor intent to supply
unqualified personnel skill)

SUB5 N133AN K391 LIS amMaLHILIA; ﬂ%’ummezmazl,aml,azm@mmé’?ﬂﬂumi
Samusanulinuununaiiinnasiull (The subcontractor neglect and lack of intention
to supply of labors as per agreement time)

SUB6 nsdsueuaUnsaifiiiusEavs I mLariidamsnanan: fuietangunsaluay

[

ASumIngInInuIdanikavdss ugunsalniiussansamiazMaen1sndnainamiuang
foan1snmnasnuld (The subcontractor and supplier intent to supply low productivity

and efficiency of equipment)

ndsanldfudsdunmasunnsindsids Ssiunahadulinaaumslasai ey
TumaauufgrungAnssuiivinasesssuvesgildlidmiddlumudnlulassnstoadne flay
Tdunseuiuafniion1side (conceptual framework) TunisAnuideassll Fauansnusy
7l 2.7 Tnefeuufgnlumsidessielud

H1: wofnssufivandsesssuveadnvedlasenis Inalaenseo ar1uduinaives
Tnssnsneadrslugnamnssuiiuuasiie

H2: woAnssuiivInasesssmeisumumdn nalasnswie anwdumaivedasenis
reaslugnamnssuinsuuazfine

H3: woAnssufivnaSusTsuvesss U man dnamsdense muduivalveslasens
ﬂ'aa%’waiuqmaﬂwﬂismﬁwﬁuLLazﬁ”ﬂm KILUNUIMLNSNUEIT0Y NORANTINTINTETTIUTDN
1A1U04lATINTT

H4: woAinssufivinasesssuvesiiumnudn fnamsdeusie miuduvaiveslasns
ﬂ'aa%ﬁﬂuqmmmimﬁwﬁml@zﬁw NTLUNUIMUN ALY WO ANTINTIUIAT055T1Y0 4
U3nw uazngAnssuivnndsesssuveainves

H5: wefinssufivinaiesssuvesiivinun dnalaenssie Audumaiveslasanig

neasslugnavnssuuduuasing
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H6: waAnssuivinasesssuvesiivinw dnanedousie Anudumaivedasinis
roasslugnamnssutifuesfng iuunuInunInuEIYes neAnssufinnniiessues
1W104lATINTS

H7: wgAnssuiinuinaiesssuveagoenuuy dnalagnseie Audumadlveslasinis
neaflugnanunssininsunas e

H8: waAnssuiinnadesssuvesfesnuuy dnanisdensio Anuduivalvedlasenis
ﬁaa%miuqmammsmﬁwﬁuLLazﬁw KILUMUIMLNSNUEITY NOANTTNTIIn9TE55IUv04
1A104lATINTS

H9: wgfnssufivnnadesssuvesioenuuy dnaniadoude anudumaiveslasanis
roasslugnavnssuifuuage duunumLsnLEIes nefinssufinnniiesssvesd
USnw1 uagnginssuiininaiesssurediinnedasinis

H10: WOANT53AVIATIL5TINVENERONUUY Transdausie AuduivaIvedlasins
roasslugaanunIsutuiegfng HLUNUINLYINLEIUes WeAnTTUTiTInT3EsTIITeq
FSumanvan uazngAnssunuInddesssuveadivesiasenis

H11: wAnssuiinnnasesssugue fangunsaluazgiuimantgs duanisdouse A
Sumanveslasnisieatdlugaamnssuusiuuasie fuummunsnueses naanssudi
¥I9TUTITUURIFULMLNNAD NRnTINTAVIN9TU5ITUVRITUIAYY uaENAnTTTIV IR

238555UUBWANVBILATING
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SUB2
SUB3
SuUB4
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SUB6

| CuBl || cuB2 |[ CcUB3 |[ CUB4

H7

WOFNITUNTANTEETTH

1eTEnE

WoANTINTANARTES TN
AB9aBnuLL

WORNITNUIPATE ST ANMTUANNAILDTAT

nsreaTa

YBURTTB

HI10

H2

nwoANTINTINARTESTIN
YestnedangUnsnl
waztFmsngag

NOANITHTIAATEETIY
VDIETUUENNAT)

[ MUBI |[ MUB2 || MUB3 |[ MUB4 |[ MUBS || MUB6 || MUB7 |

JUN 2.7 lumaauufgiunginssuivinasesssuveslaulidiudendmanenuaululasinisneang
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PF2
PF3

PF4

PI'5
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und 3
sz U8gUITNI5IAY

3.1 unin

1%
a v dQ‘L Yaa

n15Anw13TuUld38n153 91T eUTunanlundn (Quantitative Research) waziefnen
AudNTUSsEnIaiLYsIAUasfUuUsHA (cause-effect relationship) tilea31aluina
aunslassaiangAnssufivinalesssudiidnlfdudslunudumavedasimsneaing
Tugnamnssuhiuuazine Iasnadesfuesdarudieiunguiuasnanisiteids
Uszdnd vesdnwaganuduiussenitsdiuusimunlulinaidunnuduiusigodu
(linear ) wuuun (additive) wazilupauduiusi@anme (causal relationships) Tun1s

va o

WeaSailagldlusunsy AMOS (Analysis of Moment Structure) lun1saiasievideya {338

Y

Youauesslsuitivelaewuationidu 5 te fadl

1. Sunsunsdifiuemiade
2. Uszansuagngusiegng
3. esesdlefldlunside
4. n3iuTuTINdeyn

5. MylaseviveyalaziUana

3.2 JupeumIEniuaLAde
mMyiespiluuiastaunislasiaiamansenurssngAnssaiiviaaiussaugildlddiu
Felupnudumaivaslessnsnoasnslugramnsaniituuas e fdunounisdiiunis
Aol

1. M3ANeILUIAA N waznumulssunssuiisadodluund 2 Weadauas
AmuanseukIARLIUTaesannsiassadwiduuuUTaetanuAgiu Tnsnadndagld
wuudaesanuigIufiuszneude Tumanisin (measurement model) wazlauiaaannnsg
1A598579 (structural equation model)

v =

2. MTa519AT99H9398 FAINITORNLUUADUAMLINDANITIVIZAUTDIA LA IAY VD

v

wiazdade wazseRuaiiBnEnasEnitanquiadeseniaun1sageuLUUaUA N UK
fifuszaunisallunisvinuiadestulasinisdeatislugramnssutituuasfing o
As1vEUAMNINveATele Tnsnisnaasuamideievesainasionsmanaii
Cronbach’s Alpha WagnTiageuaNNdLiusTmsEnittadiiensavaeuanuiivgna

vasladeyndadeneuuuvaeunuluding
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a o

3. MsiusIvTdeya lneideduuvasuniuniesuladludiuseyinsuazngy

freg19nvue lown dMnelteswazduszaunisallunisvinaulasinisneasialu

Y

6V

geamnssuiukarielulsenelne
4. meseviteya ngldn1sinsziesdusenaullsdudu (Confirmatory Factor

L

Analysis, CFA) Lazliasiznanuduiusisanngnitlanguiadesie mensiasig
WUUINA0IAUN1TLATIA519 (Structural Equation Model, SEM) aaluswnss SPSS uay
AMOS LilanauA1n11n1939871 Tuwaaunisiaseaing Nasravulaeiinguuasauide

v ¢

advayuiulanuaenndesiuteyalisUsyinuniell aedls

a

5. n3eduselagaIunanTsive RivuaTUuazesuigllomanseanfAylvidainy

'
U va o

AsaUARNiTIngUITARvURINIfnY wazaNNAgINYRINTILTRINMUALT

3.3 NMINMUAYTEYINTUATNGNAIDEN

3.3.1 Uszang

Uszgn3 (Population) mineds mievasteyanmualudsidosnisfinvmuteuiunvos
mTeilldsinunls (@ meisulinguszasdiitenaaeulunaaunisiassasongfnssudi

119938 53uA Adulddiudsluanuduraivedasinsneaislugaaivnssuindunas

2 Ul

f1w fetudsznsildlunisideds gideademagiivszaunsailunisinulasenis
ﬂ'aa%ﬁﬂuqmamnsiuﬁﬂﬁuuazﬁ”w WU chief executive officer, senior executive officer,
managing director, general manager, business development manager, project
manager, construction manager, safety manager, QA/QC manager, engineering
manager, procurement manager, planning and cost control manager, chief engineer,
senior project engineer, senior construction engineer, senior planning engineer,
senior QA/QC, engineering team leader, procurement team leader, construction site
representative, project engineer, project coordinator, construction engineer,

planning engineer, cost engineer, civil engineer, mechanical engineer, electrical

engineer, procurement engineer, procurement officer lae safety officer D

3.3.2 N{UA79E1

NauA29E13 (Sample) nuefis mitevesdoyauisdrunlidonunieldiduiiunuves

y
minsdeyaninuaniouszsinslunsifeiidesnisfinen nsAnuideluviaioslsl
‘\T’]L‘T]u(?’ljaﬂﬁﬂw’lﬁgﬂﬂdwﬂiﬁﬂﬂ‘i Lwiawwij’wwﬁwmmmmmé’fmLé‘aﬂéﬁumLﬂuﬂfju
fegamntuinsdsannnguieiudahlvasiudeodedunulsssnsiengald

wugihlay 5funs Aadang [4]
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a o

YUIAYBINGUAIDE1 (Sample Size) munefs Snuvestoyaiiiwdungusodig
msfvuavuavesngudaeg st munliin szl ueainedouainnisduiiogis
fifor lunmanssfutrudrimunvuiavesnduieglites Tenanagaandouainngy
PLERREARD

Hair et al. [28] lawuzi1dn 1u3deUseann1sinsneiesnlsenau n153As1es

VEUYY WAZLUUINRBIANNISEASIASNE AISITUUNIARAL88195E11779 10 B9 20 WNUBI91UIU

¥ '
AN Y o =

GT@LLUiL%qﬁqLﬂmimmié“m%"mﬁ?uq namfe lunuideiifidemamndnvasiuwuuang
duUsziiiunn (Rating Scale) was “wuudiasanginssuivinasusssugiidlddudely
mmé’mma’gsuaﬂimamidaa%ﬂuqmamﬂisuﬁﬁﬁuuazﬁ”w FeldifusudsiBedanneg
$1uau 33 4o wumstegTizanvesuiteiFesinisegdsening 330 81 660 318 Bs

aonndenutlanuziilng Aaen dudvye [2]

o/

3.4 1A5p9iaN1Ylun1599Y

s

3.4.1 N1sa51Ase9iiadle

[
a

w3nadenldlun1539uased Banvasduluuaauany Gaf1runtefIn1uUaeskUsdann

v
'

Tusiutsulsusiazia Tnaatefsnnnuasnaaesiulengaujuanusiuinanyiwazasy
Pluunil 2 leowdseanifu 3 pou sl

poudt 1 1unyUnsI9aaUsI8n1s (check list) lapuniuantunmusagmoy
wuvgauny laun

- fuvvstagiuluvigvmselulasenis

- Usgaun1slunisvineausy

- JULUUENYrYRIUnAN Y Tun13SUTIUmUNIUYeI09ANT uae

- ssgvnaIufiesdnslediiugsfanoads

poudl 2 .BunuvdsunuLUUIIATIAYszIfiuAN (rating scale) tUudoyailifeaiu
sremstaderis 6 nquiladendn tiedrsarnuAnifuissefuanuddyuestafelned
FTAVTDIANUAALY 5 52AU AB

1 e sduauddyestadeiu dun vislifimudidias
2 MUBNN TTAUAIINED ”ﬁujuanﬂﬁsﬂu’u i
ity

3 NU809 SEAUANUEIAURIUaTYTY Uunas

(%

4 vianeila seauanuddguesladeu ae

1)

5 e sgauanudrgvesdadetiy gan

a v

nouil 3 Wuwvuasuauwuunnsiauseidiual (rating scale) Wudeyafiieafiu
Audidndnaseninanguiladendniis 6 nqu Wed1sraanuAaiulisszauauddnsng

vaanquiladevan 5 szau Ag
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v '
g [

1 vanede seauaudidnsnavenguiadutu duin vielulisvsnaiae

'
o

2 el seRuanuiidnsnaveanquiadetiu

Qe

€

g

3 vianede seRuaNuIdnsnavesnguladetiuy Ymna

Qe

a |

4 e seRuanuidnsnavainguladetiu g

Y

3

o

5 vaneiie seAuanuianinaveanguiadetdu geun

Y

FIULUVFDUDINYDINOUN 2 WAL 3 LAaUTIAUAATIULATTDLAUa kUL NS

Uadusngeg

3.4.2 NSATIVHDUAMNINYBNUATD DAY
ABUNITWINLUUABUAINITILATNITNAAB ULUUABUAIUIINONITIFABUAMATNY B

LUUEDUNULUBIAUR I

1. NAABUAIIULNYIATUTITLBN (Content Validity) LVenaaauI1EmoU

Ya o

wuugesunudauidnlaluanumngluiomdesmsonnsnenistatenungideivun

Y
' 1%
a a4 ¥ a v Al

wagiilovndaduifinfuifeatesiionsaziunnndiildszyld dmunsiduasailliiins
naaeuuuvaeunmiufiderglulasimineadidlugrannssuthifuuas falulsuna
vy 99uau 8 vinu Fmdennmisnaaeuldinisuiulssuuvasunuifielvilaunsedu
uazdalauBTy

=

2. YRR UANULNY NS LTTlATIaE1e (Construct Validity) tiensaaaaundmiliviel

wawestadenlrlunuvasuain Aren1siasIzsanduius (Correlation Analysis) laen1s

nAAINduNusIansrrinsuntsluvemnladeluudaznduiadenan wugiilae

£
v A

Nunnally [45] &slus13defladvinnnsneaeuanNwuUasun1uduIL 42 99 (try-out) M3
F8A5IAN YN TMNFUUS AN T ANFUNUS A8 3TN AT EUUS L AN SANAUNUS WUV AU BT UL

v v ¢ (%

(Spearman Rank Correlation) s'iqLi‘]umsmmmamwuﬁmamga 2 ﬁaﬁagﬂummﬂﬁw
Sufu (Ordinal scale) V1enfsdaFondt anduiusiBesdudy (Rank correlation) 91nKanT3
Aasigiananlusunsu SPSS wudmndadedianudiiusauneludstunasiu Fahilald
Tuvvaeunuianueuniisnsadadasaine mngandmivildldifioduedodely
msuTINTINteyasialy

3. nagouAIANULdedoldlneinniuasnadoanisluyaideatu (intermal
Consistency Reliability) 98s@inaveiuuvasuan 1nen15m5198euUAT Cronbach’s Alpha
fdluruitetldvaauainuuuasuniusiuau 42 g Faduteyayaidioriutuilinaaey
arniisansadilasaina mndemanmaduldgnnaseuauindefiovesaina fens
WANaBR Cronbach’s Alpha 39f1 Cronbach’s Alpha it haunau dedensiiAnannnii

0.70 [56] 1ANANITATUIUAIRAINLUTUNTH SPSS AERR Cronbach’s Alpha ¥83toA1013]
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A1 0.944 Fadlainadigs Feanansananilaiwuuasuaiuiiauunedeld annsadilly

Juesesdielunmsiiususiudeyanely

3.5 n1siiusIvTIndaya

'
a

nisiiudeyaldvinisAaidendneunuuasuniy Ineidenainid1vealasinis (owner)

v Y o

USnw1lAasin135 (consultant) HeanuwuulAsIN1g (designer) H5ULULIUAA (main

Y Y

(Y]

contractor) kAR FUMLIMANY/ETANTIaRUNTAlLaZLTIU (subcontractor/supplier)

Y

v
6V

lulassnisneadslugeavnssuiniusasingluyssinelve win wasunalde Inglads
wuuaeuawludaneumeisnisnisesulal uasfifudoyaaunsaneenouteasdenie
Fuaamueudndu Fasnmsimuvauiuineusuvasuaundaunieuiagliaiy

shufialun1sfagnsenanaulvieliiatnaukuvdaun uUsEuIad 30 Ju T

| v A

wuuasuauangmavlagndindufiuumisesulatdiguidesiu lunsideesadiinisds

Y

Y v
v S &

wuudeunuesulaudwIundl 500 4n Yeyamiuldvianuavzgniuniinsgiluundaly

9 Y

3.6 N1SIHATITAToYALAZNISHUANS

U

n19398a538 {IdeTinsvviteyalaeldlusunsunauiinnesdnsagy lun1sdnsien

v @

Y
wuuaesaunsiassainAmsatAiensuingUszaiAn1 TIdusail

3.6.1 A1SAATIZAUUUIIABIENNTTIATIASNS (Structural Equation Modeling: SEM)

Juwedansiesizdauufgnussndnsiauysur (Latent Variable) wanaq Yadensoniu
dnilusunsu AMOS azvinumugiudoyaitlatufinlilulusunsu SPSs Samanguannsly
nuileM A TsUiun Wefigadniseousunseufiasanuduiusseninsiinys

wuzdlag A3y ussgudu (1] waglumsiasigviaunislaseadie (Structural Equation)

N

1Y

AN MUAKUUINRBIENNSIASIAS 19 A NaUa1 M TNAINNISNUNIWISSUNssuluuni 2

FIN1FIATIERUVUTIAeENNTIATIATS (Structural Equation Modeling, SEM) 11357

D e

NAUAUTENIN MTIATIZ0IAYsENaULITIB LS (Confirmatory Factor Analysis, CFA) Lay
A19IATIALEUNIY (Path Analysis, PA) aglUsunssy AMOS Tae fiagn 2ndvd Ty [2]
Frugideasnnslienesidoyaly 2 Snvue e

1. MFIATIEAAUENNUS TEWIN9iLUTEUNe (Observed Variable) fiu@ays
Wi (Latent Variable) Tngn1sitas1gvinsausenauldadudu (Confirmatory Factor
Analysis)

2. MTUATIEALEUNS (Path Analysis) 1un15iAsIzisenInemwUsurs (Latent

Variable) lngn1snadeuausfgiuseninediikUsulsiananmuaufigi
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3.6.2 JumpumsIazilunaaunislasaiidnenisldlusunsay AMOS
Falunaaunslassassusznoudediuusus (Latent Variables) iushudsiilianusada
AlalaunsiumazUszunualaandauusdauns (Observed Variables) vadusag@alusin
TnefuuUsus unusedadnuaisuns wazduusdanaunusnedydnuaisuamasy Tuns
Sinseflunadumslaswaidaeldlusunsusiaed

3.5.1 AMRUALALIIALULAABIAUTENBUAINAUNWUS (Model Specification)
5213wl s§uNe (Observed Variable) wavsauusus (Latent Variable) ifndnnasun
Pinmsnummssanssuluuni 2 Wevenidasiadevesuuiiassdiseinising

3.5.2 Woudeyafauusitudinlulusunsu Spss Pasundndrluglusunsy
AMOS wislisuusdassluluwaiimiiaviionisimssi

3,53 1Aanad i esnistilusunsudasizsi iourunldlunisseunanis
nszH Ineidenadffifeiinsaeiainmiiiee Analysis properties #a%e Estimation
(L8 9n Maximum Likelihood), Bias (18 8 A Unbiased), Output (18 ®n Maximization
History, Standardized Estimates, Squared Multiple Correlations, Sample Moments,
Modification Indices LLazguﬂ)

3.5.4 anfiunsTvlusunsu AMOS Amsizvidaya

3,5.4.1 N1531A31ERRUTENaU (Factor Analysis) 1@n1531AS19¥AINATUE
1A59a519 (Construct Validity) Tna383ias1etesalsenaulBedugy (Confirmatory Factor
Analysis) tesnldfunanuduiusseninsfudsdunasudnsulslinou

3.5.0.2 MIUATILHEUNI (Path Analysis) qasjmanetilediasigsinnaduius
savnseninaiiuys tnefiduneu 2 daw fo

dwidl 1 nsUseanamnasines

1. M3 muatayaanizvedliing (Specification of The Model) {un1sfine
FaFuUsurlsladifianuduiusnimss mesoudomudunaivestasenis tnefidennas
\osduveslumainanuduiugseninshusiomelulimaduarnuduiugidady (Liner)
Wuanuduiusidauan (Additive) wasilumauduiusidaanivg (Cause Relationship)
N39AUFUNUSN19LAE2 (Recursive Model) seranedandsueenisuen (Exogenous
Variables) uaganusunaniely (Endogenous Variables)

2. maszyanudululdafevestuma (Identification of The Model) #3duld
Feulung# (T-Rule) Ao Srurumifiwesiliniuarazdestiosniindewirfudiuiu
aun¥nlulunindanuuususiukaARUTUTIUTINYDINGUATID LN (df (unTe
1nNn71 0) 3o ndesnistiswaumsfwesfilinsumdesnins e dnluaming

1w 1

AMULUTUTIULAZANULUTUTIUTINVDINANAIDE1S AITHAIUITNTOAILUTHINATINIU 3

q

fay o

shuwUsilusgnetioy wuzihlay widnwal 35y [5]
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3. n15UszUNAINIS 1T esYeluLaa (Parameter Estimation form The

Va v ﬁ < Qdd

Model) f33819n15UszuaA1lae3s Maximum Likelihood (ML) mLUm'ﬁmewmwam

G
WBildisdFuanunaunduilileflaidunvuidunse wifduiledfuiivonanuuandag
sTaumiIndanuuUsUTIULAT ALUUsUT IS WRdwallFannguieg s uidudeya
WeUsedny LLasz%ﬂéﬁmmLLﬂiUiauLLazmmLLﬂiUs’Jui”mﬁgﬂa%ﬁﬁumﬂwwmﬁmas‘ﬁ
Usznualdnlunafiduanufsiu duszanuvosmnafinesiliannis ML fauns
Wdume1 (Consistency) fiusz@nsninuazaruludaszannuingdn n1swanuasduues
AUz TnesileTs ML Wuuuuund uasanuundsresAUssanaduegiurung
YOI ANDS

n5ldlUsunsa AMOS deandanldisn1suseunanisuuy Maximum Likelihood
(ML) 1ilosarnifuiinsiinensmmagoudn gateuaiusildannisdanadu amise

o

¥ @ L v Y A 1 1 ) =
dunasraduluemamauduiuslanseld TnensmailaenisussununisiuSeudisuiun

a

SndanuduiusvesiiuysiliainnisAuiuamsngiilaainnisdans wagdziinisuiu
Abiln&AssiuLInan wananuuIsn1sidiivusideyaniegnniulinesdinig

AsgargUnAvalemakls (Multivariate Normal Distribution) [10] lagn15s@0n3 5

aaa (9

Maximum Likelihood (ML) lun1siinsneiazlvidradffiandey iy Alaauaas ((2)

ANNNISINLMDSVDILAA ATEINUNUBIAILYS ANANUFUNUSTLNINIIILUS ALRAY AIAINY
wUsUsIuvesdLUstuling tumu
d7U% 2 N15ASIVFBUAINNADAADBINALNAUVDILULAA (Goodness of Fit

Measures) HioAnwn1nsavaslnailianuaenadenaunauiuteyadausyInevselyl

v
(9

AeldnaansaInans19adia 3 nau [4) fail

'
a

ngu Estimates 1dungudisrusuaaimilufiezldluniseduigansineg ves

)

o

Tuna Tneldeadaninnuduiusiaziminanuduiusainmisas Regression Weight 7i

[ 1

A1 p ¥INA1 p < 0.05 waasinANuFuNLSoEslited 1Ay ads wainA p > 0.05 LA
NhifimuduiusegsfidodAyneads wazn1s19 Standardized Regression Weight Lile
nuAthninaudiusTesLRaz iU sLaz TEi ey

nau Modification Indices {unguiluansAt M.l 91071519 Covariances tie

(%

USuwmaasrusenaulvinuinasitazdennasdnannauiudonadaussdne IngwuInnanis

RV

UuusitasAusznauagaiiun1snngilusunsunuindiamiumainfiousnniigaiiaze neu
wadaediivg desruseneudaliiuinagidnazySunimindnusanilusunsunu
A1Aa1ALARBuTasAsnlUmMNaWU FI5nsUTunssesAuszneuluasnndaanauniuiu

JouaLdelsyanud 3 35 lawn 1) Adndaudsunedleantd InedendasuUsniauimun

Y

fuUs (Factor Loading) Heweanlyu 2) 3 FUTIUAINYS Immaaﬂsummw'ﬂuﬂmm M.l

¥

399 udradsfaudslmiunu 3) Basdeudugnas Inouiudugnasuuuassiniey
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1

FEMINAIMNUARIAAROUATIINAT M. TR Insiensiiiudugnasasinliamsdives

Wisuazyilyien df anaq o df anasasinavinlvienafifnou

ngu Model Fit WungquiluansinAradfsineg iefiarsandiilumaruinasi
vsoli wazilunismageuaudenndesnauniuveslunaniuanufgiuiudoyaids
Usgdng Tnsfiarsunanadainagouanuimuizausaslung (Model Fit) waziiioln

lumatiug Sanuddeiieifivsla Ingldanvinaaeunnuimuizauessinaainnaised

3.1 hanARTEANNADAAADINANNALYBILLLAA A9l [17]

A15199 3.1 WARIAINIRAIILABAAADINAUNAUVDILULAR

a1eu Al NS

1 vy . A1 p AAMINNIN 0.05 AZUAATINIAATIAINLITNZ dL
GREREIGETTRE 5 N\

(Goodness of Fit) hagdanAaaINauNAUNUUDYALY
(Chi-Square: X°) i
Uszany

2 , 121, A1 CMIN/df fostioania 2 waginA1 CMIN/Jf Bedialng 0

AlAawAISELTUS : , . 5% = A\ \
nls uannlnatudslanunauniudenndeiu

(Relative chi-square: X*=df) | , . Wy E
VOYALTIUTZANYNINVULYIIUY

3 AdiasesuANdanadead | ARUN GFI fosunndn 0.90 wazdiAl GFl 8silanlng 1 11n
naunau whlsuansiluinatiugdinunaunduaenndosiudayads
(Goodness-of-fit index: GFI) | Uszdndanntuwintiu

4 ON AT pon V1 P, S ) A1 CFl ag5ening 0 wae 1 kagwanen CFl dewiwil > 0.90
nALNAULT LS Juszauilumanisgnesuiu
(Compoarative fit index: CFl)

5 i insesumuaenndos | ARYTl AGFI flasuinnia 0.90 wagaid AGFI Bellailng 1
naunduTiuEuLAuE 11ninlsuanainlanatiugsinnunaunduaenndaaiy
(Adjusted Goodness Fit ToyaldeUszdndunnuviniu
Index: AGFI)

6 frtisnensAlanr gegag | AMUH RMR 2zdasila1e1ndn 0.05 wazdAitl RMR B4l
89duiae (Root mean Alng 0 unwilsuansinlunatud sinnunaundu

Yy o v a v ¢ & 7
squared residual: RMR) aenaneifiutayaliausedndinnTuminiy

7 ﬁqﬁ%ﬁjqﬂmaqﬁqmggﬂqﬁq AR RMSEA 9z609lA161na1 0.08 wagdnaneil RMSEA
A9swaInIsUsEanmAiay | owlalng 0 snnwhlsuansinlumatudiairnurananiou
APLAREY 8atios Tumadalimnunauniiudenndesiuteyaidalszdny
(Root Mean Square Error of | #1N8IVU
Approximation: RMSEA)
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3.6.3 msulanadoya

A5B9S UNEHNANISIASIEILALAINIIEDAVDIANUAUNUSTENI19ALUS 1 alAns1ude

[ 14

ANUALNUSTENINAUU 0199 Illimnuduiusvseld aunsassyfianievesanudunus
wazvuInraIAUENus IdiAeglusaule

lunuddeiinsulanavesnisvegeuaunAgIuiansansIuiuaesal duusniiarsan

a [

AE@nduIUS (Correlation) eaduUszandandusius () laean r danduuin (+) maneis
auufgugneausu wazen r Ianduau () wunefs anufgiugnujias druiaesen “p-
value” %30 “probability value” fia navpiIn1sVdeUaNNAgIUTlanaRaTulalneTudey

aginls (Imdu %) Felumsadfnnududyiunisesiasnii 0.05 (5%) niesenin “d

)

Wed1Agveada” (Statistical Significant) 83 UIENANTIATIZALAZAIMNEDALGLAY

- A1 p-value NtieENT1 < 0.05 weha FlgdAyneatAuazauuRzIugngausy

- 1 pvalue MewNdT = 0.05 nunedis Wifiduddgynsadfuasaunfgiugnuiias

YUIAVBIAUFTUNUSILNITUIINA@NRFUNUS (Correlation) nsam1duUsyans
AVAUNUS (1) WNUAIANUFUNUSLAITENIN -1 D49 0 LATILNIN 0 D9 +1 1A8LAT9INLNY
UINLAZAUYDIANYDY  dAmnuvsneunnsaii 3 nqu Ao N3y wsagaiiu 1]

= 4 a0 £

a1 A r GAndilng +1 wanei anuduiusiuvesiiudsgeluiianiuseai

U

o

f

Y

L

NaNA 3 A1 r awdnlng 0 vunefe Aswdslddnnuduusiu

Y

q
nquit 2 A r audnlng -1 vanefs anuduiusiuvesgduysadluiianinseiudiy
q

AN5199 3.2 LEPNSEAUAIEUUSSANTANAUTUS (1)

AnduUszansanduiug (r) FZAUANUFUNUS
0.71 = 1.00 fanuduiusluiamadeiulussivas
0.30 - 0.70 Hanuduiusluiiamangaiulussauuiunais
0.01 - 0.30 fenuduiusluiamadeniulusedusi
0.00 laifipuduiusiu

o a £ R A

INAI599 3.2 wanaseauArduUssansanduius () WDunaailunisinsiei
AuduiusiavanseAuANuduiussEniafmuUsineNsguadnsantusun st AMOS
FamduUseANSaNFUNUSTENINedwUsIUNISIATIEVaNNITIASIAS19 (Structural

Equation Modeling, SEM)




uni 4

NAN1SIAY

4.1 unin

PAINN A VDUAUILAD FLVINNTIATIEIAN

KV

L %

WaTuNATIERANAINYBITRYE LaAININED

q

?
q
Al

anwMrvestayanay uaddveya

aglusunsu SPSS dmsunmanuue

Y9370yaNALATITRNIMUANUTIUTINNIN E1P8elATIN1T (owner) TUSnwilAsINIs

v [

(consultant) aanuuulAsens (designer) A3 UL

Y

[

a1/ §invnTanaunsaluazisiu (subcontractor/supplier) {1

(9

'
a

[

(main contractor) UWaghTuLma

Whuuazgndl

Uszaumsalineatesivlasinsneasidlugnamnssuiiivwazing wasvasaintuaziily

Jaseinveaifmnelusunsuaeuiumesdniagd AMOS ludadnaly

4.2 AndnuMzYalaya

wuuasunueaulatgnadsasnly 97udu 500 %o uazlasundupulITIuIL 358 %A

a {::J [ v A

ANk

UHNIINISABUNAUAU 71.6 LUasidua tae Babbie [13] Touwuz11i18951A15M8U

ARUANLINNTT 50% @1115051897UL8 813INAI7 60% T893 kazd11INN71 70% doIh

Weu Fediedndudninnfbsuamisainluinszinansls anuisaasudnvauzvesteys

HRaULUUaRUAIARINIT19T 4.1 - an3e7l 4.4

M13199 4.1 uanenanuuzaflasAeeIAnIveIEna UL UUAB UANYIAeY

a&aﬁﬂmmaﬁ'wmmﬁni ANG fowaz

N3 500 AMumsel 106 29.6
501 £14 1,000 aruvmnsel 81 22.6
1,001 d1uumded Tuly 171 478
394 358 100
M31afl 4.2 uansnadnuazsERUMfitagtuesouLuUasUa W

wiiit A fovasz
FERUHUIMT 14 3.9
JAULIANTS 94 26.3
sEAUTmvN wae Jensenila 91 25.4
FEAUNAIUANIY Uag IMINg 159 44.4
33U 358 100
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M13197 4.3 uansnadnuuzlsEauNSaiiuYesnauLUUAB UM

Uszaun1salingu ANA fowaz

#n3 5 U 30 8.4
6-10 U 122 34.1
11-15 Y 91 25.4
16-20 U 94 26.3
11nn31 20 U 21 5.9
5 358 100

M99 4.4 LARIAMSNEMNEYDIBIANTVBIABULUUABUAY

ANUUTVDIDIANT AuA fouay

USEMIv09lATINTS 45 12.6
Uit nunmuaauieaiie 53 14.8
USENDDNLUUNINIAINTIY 59 16.5
USENSUMNNBa31 147 41.1
VIS UMY warusEvamuiedanaunsal 54 15.1
Piphy 358 100

4.3 N13A3EIUANNLUNYR TRl vRITaYA
4.3.1 N1SNAFBUANULLBNBVDIENS
INLUVABUNIY b95IUTUNAVIT2 80l dd1MTUNISIASIENLUUIABIEUNT

1A59a579 (mun1anwan n) ndemauvasudagdiumaitulignnaaauauudeie

'
I

VOIELNANILNITUIANEER Cronbach’s Alpha 1ae#iA1 Cronbach’s Alpha N1%31dLna

v a

Undofienasiidminnda 0.7 wugirlag guid Uszdnissaus (6] Tanadnsarnuanis
FuaauranTusing SPSS annsaasulded

Aadf Cronbach’s Alpha wed 34 Yeriauludaui 2 wae 3 5ufu fien 0.894
andiulddndn Cronbach’s Alpha vesdieyaitaasyaiiannnndi 0.70 Fsausadldiana

a oA A v
fanuddanola

4.3.2 N15M39FDUANNFUNUS TN Tl
Weonsraeuaulimainavesladeimundunn 38n1svesalesiuu (Spearman
Rank Correlation) gnidentdiiieTiasigsinnuduiusinseninadads wuilag numn

WwaAnd [3] HanMlseianuduiussmsenIntady anunsoasulined
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1. Anuduiusiiusenindedonginssuiivinadesssuvesdiidulidiudsly
Tasensneaine (Pofay dwdl 2) naannisiinnginuiy dadenndadinnuduiusi
FeswaziBonvomansiuialduanstilunamnn v,

2, mmé’uﬁuﬁéwwijﬂﬁﬁl’sﬁﬂq%ﬂamé’mmawaﬂmqmiriaa%"lﬂuqmammim
iifuuagfiny (efau dawdl 3) naannisinsigsinuin Jafenndaiinnuduiusiu g

eazldunvsan e uIbakansl I lunaNuin 2.

4.4 namsinsIzvidaya

[
g Ya o

dunan1sIeTziTeyaty thaslanuin1sunaussentdy 3 d1u Ae 1) Naa1nns

u Y

a

AuIrIARigaUlEnnassninanguiadendndrsgainuuuaeuniy 2) anis
AATALUUTINDINITIA UaY 3) HAANSAATIIEIINMTIATIZTRUUTIABIaNNTLATIATIS
HANTENUTDINGANTINNVIAITETTINVRITdndudsluanudumaiveslasinig

feasnslugnamnssuiduazing (NemeuTnguszatrvasnside deil 1 uaz Jev 2)

4.4.1 HAINNNITATUIUNIARAAINNININATENINURLNAN
HAA1NNIATUIUMIANAREVBITAIIUAULDNTNATENINNGN T ITLNENF9927N
LUUABUDY (MAKWIN A) TUdIUA 4 nudn

- WeRNTIUNUINATEsITUVRITdIUlAdIuLEY Tnasie A1udMaIveslATINTg
feaslugpamnssuiiiuuasfing Meeiszauauddnsnaeiewiniu 4.55 (R1nAAY
5) dsfioinluafideudisgun

v ¥ = & v gl a - a v v a A

deu Fudulvlanazagulain “wginssunvinatesssuvesiiidrulidiude” &
unumlun1sibiiie “auauinaivedlaseinisneasisluanavnssuinduwasing” 39
Junstasaivauuiuduninugniesneisuudnaesaunsiaseasng auufgiu ausun 2.7
Tuund 2 Fenelufaztnauonan1sIas e SEM Invaziuseantludiug fe nanis

AATIRUUTIA0INTIA kay HANNTIATIRLUUTIABIEUN1SIASIES9EaYINY

4.4.2 NANSIHATITIBIAUTTNBULTIEUEU
MMIAATITIBIAUTENBUTSEUTY (confirmatory factor analysis, CFA) Faludiunilsves

lUmadun15tAsIas19 (structural equation modeling, SEM) Tagdiauusuiadafilaidl

'
v o w aada

oddnymeadafiszdu 0.05 (P>0.05) gnitafidluifiofulsiliesduszneuvesuuusiaes
fmnumnzanaenndefutoyaidsuszing suniauduiimelenanasidaiinaaey
pitedadurimualy feiilduandlunised 4.5 feldszynueifildinanuasnndesves
LUUS1899 (Goodness-of-fit criteria) wagduild innuasnndas (Goodness-of-fit indices)

wazNTIRTIEesAUsEnoulddudunieumennisfiwesiagnuansly dausinglusudn
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4.1 - 4.6 feuNlUTATIENLATIETIVMUUTIA0ITUEATINEVDINITIATIERRUUTIRBA

aunslassaiangAnssunvinasesssuvesilarulddiudslunnudululasinisieasn

OUBI

OURB2 0.41

0.22
0.48

OUB4 D2
0.52

OUB3 WYANTTUNVIATTVTTIN

voudves

OUBS5
0.47

OUBG6
JUN 4.1 NaMTIATIEIRUUTIINITIANGANTIUNTINITETITUVRAIIVDILATING

91N3UT 4.1 uansiananIsIATIZRLUVTNa8INTIANgRNTTLAVIAI855IMVB4
¥heedasinis iebuifushusdosiuseneunginssuiivinasesssuveudveddasenisd
Wusuusurs Ssusznaugne 6 sulsdanals leun

1. msfeasuaznisyszarvnulidaeuresdivestasinis (QUBL): n1saslaliuas

o v A |

Sudayailidniou ladiduada ldesslunsansgrnadivedesemnisiuifidwlddnudadie
o

2. n1sdaeuiiudlasanisliasanan (OUB2): Wweslnssaziaunisdsauiiud
TassmsiSumnaanainnasiuly

3. M93ngRuANAUNEIlATINITEn (OUB3): 1i1veslasinisianu1dedule
FSumnuasdus faneunsafluusiseuiidsueuviernnuiasa linssaunaniinnasiul’

4. MIUNINUNITIAzN1552iulaTInTg (OUBA): 1i1704lAsN1sunInunsilagsedy
msvhauegslidivging

5. ANINMUATEBEAMAYAINABINSIUd a1 llanase (OUBS): 1i1w8slaTINIg
WawunsTesawazanudesnsluduanliaunsarildass

6. nsaziasn1sindulanazeysi@ (OUBG): msvinmmionlalduasvinaiudils
Youdwedlasinmslunmsmuniu dedulauazeud@e Wy LenaInN1seenluy LUULHAY

wazdandiege uludiniseudinisdeuwdasiddgluveulwnnuamuiaiinimue

£
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CUBI

0.58
CuUB2 0.64 NHANTITUNVIAITEDITY

e 0.57 CERTRELIS

0.64

CUB4

JUN 4.2 HaNTIATIEKULTIAINTIANGANTTUTIVIA9SESTTNTRe U nWIlATINNg

INFUN 4.2 WanIdaman1TAATILIUUUTIDINITIANGANTTUNVINTTTTU VR
U3nw1lAsan15lagenis tiedududiualiosdl sznoungAnIsufvInatesssuueIiusne
Tassnsiduiudsura GsUssnaudie 6 duusdanale Tewn

¥

1. msAeasuazmsUszanusilidaiaureanuiaw (CUBL): msaslaliuarsudoya
ity lsidusse linsslumsansewinaivinuilassmsiugiidaulddudenedug

2. MIAnIATuguALAEAIUANNTIREUUlATINNG (CUB2): TiuSAmalasinig
aziaoiazIAAERallunTsiI AU ALANTATING LU 9IANTTAIUANLAZNS
Usziunnnmauilassnsisue

3. MsNRUNNIEUAAIN TN zanFUlATINNS (CUB3): ivSnunlasinisasla
ueUmNEIMNIEoninuivIanas iRtz Usraumsalliiulasns

4. MIaziaun1INTIIAEULAZEYTA (CUBA): mavaauielalduazanadila
yesiinuilasainslulunsinaeunudifumnlddaeumuszifovuaznafidmun 52
LUanismnuniu nmsdadulanazn1soudifiau Wy 1NA13N1500NLUY HUULNAULEY

[ Y

Tansag1e nMsiUdsunlasindfnluveuaniiu

DUBI1

NYANTTUNVIATI BT T

VDDA

FUN 4.3 NaN1TIATIZYLUUTIRRIMTIANG ANTIUNVINTETTTUVBIE DB NLUY

NFUN 4.3 WAAEINANITIATIZNLUUTIABINITIANGANTTUNVIARTYTITUVBS

YY) 1

Hoanuuy Liledudufiuesduszneunginssufivinasusssuvesoenuuuiiiuduls

Wl Fausznaumie 5 aakUsawnala e
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1. Msfeansuaznisuszanusulidaauvesieanuuu (DUBL): nsaslaliiuaiu
Foyailidaau liifuate linsslunsen smfensnovausstiiseninsfoenuuulasns
fugfidaulfdudednedug

2. Msd1TIMAENSAUTIUTINTRYaliLfigane (DUB2): feanuuuvinaituienlald
waraziaglunsdnasasmsiusuniudeyaluniseenuuy

3. AnuRanaInlunISKARLeNa1INTeRNLUY (DUB3): feanuuuaziiun1siiniy
funousaznszuiunawaslunisoonuuy

4. msweumneitusenuuuiiusraunisallsiiisane (DUBA): msadlaneumnssy
Tiueonuuuiiviayszaumsaloonuuulasans

5. MsuANa1IN1TeankuUlinIIan (DUBS): Heanuuuainaueilalduay

AYLRYNTHAN LAY AILDULINANSNITBDNLUUAULIA N ANAAT UL

MUBI

MUB?2 0.47

0.49
0.60
MUB4 0.65
0.51

0.48
MUB6 0.52

b

MUB3 ,
NHANIIUNVIAVIUBITH

VOITUMINHAD
MUBS

4

MUB?
JUM 4.4 HanTATILRUUTIAINTIANGANTTUTIVIATTTTUVD IS UL IMEN

mﬂgﬂﬁ 4.4 LansTaNan1TIATILAUUUTIa0IN T IANgANTTNAUINAT 85T TUD
fiuimman itedudusisiesddsenaungfinssufineaisssanvesgumamdnddus
wUsusls FeUsznause 7 fudsdannle eud

1. msdeansuaznisUszaunulidauesvesfumamdn (MUB1): n1sadlals
wazudeyanlidaiau liiduate liasdluasanssniegSummiviiidnlddudode
Buq

2. MU umntnasueTangunsallingaiat (MUB2): g3umsnineiiu
TgSumntanazguieiangunsallunsseusesnmsdaeuniernauadalinganiunai
anaafiuld

3. nsvaauelaldlunisnauk ey (MUB3): g3uiminvinadueilalaluns
fsruauaznaunulunsuiuny wu mensnawulunsaaeuiuiimshauiounis

NoaTe N13VIANTEUIUNMTINNTEV I TangUNTallasES UMY
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[

4. mivensdansuagiuguaninnulasims (MUBA): Wi v inmsasindauLay

NMsAUANANAT LidAnTesauanTe Yssauminasauaudiyaainslivagay

Y v

5. nstdwaliauazisnisneasienlulauinsgiu (MUBS): diumanldmaiiauasy

BnsilddulusutunsukazinsgIuianaInnssunsneas v

Yo

6. nsv1anguazseiisuauasads (MUB6): J5umunviaainuenlalduazvin

Y

AU UALINVLINTFINAIUURBAS BN LATINITAIUA

7. msvaanulusslalun1sdndedaing (MUBT): gsumaninisldssuuiduanslunis

¥
@

JagadndnauaruRuauuuINgSumIntuargue Tanaunsallun1sdngedadng

SUBI .

0.13

057
SUB3 IV
0.79
0.69

SUB2

NYANITUNWIATOTTT

g @ L4
Y91 Taaginal
LAZAT U

SUB4

(i} £ 0.74

SUB6

JUN 4.5 HanTIAs I ikUUTIARINISIANG AN TuNIU1A93E5TTYRs e TanUnTaluay

Yo

B UMY

INFUAN 4.5 UARINANITIATILRUUTIABINTIANANTTUVIVINATUTTIUVDIH VY

@

fangUnsniuasgFumngag iefuduinsdosddsynaunginssuiivinasosssavosae
FangunsaluasSumndisidusuususs Seusznoudng 6 fudsdanald Tiun

1. msmelenaliingai (SUBD: madiusiafangunsaitazussulunaiiinain
MALAAUTBIEYIE AR UNTallaLET UMY
2. Mydaauianuarguniailinsaian (SUB2): duiedangunsaluazgSumunais

azwaeuazvnauadlslumsdamiavdaeuianaunsallunsiseununaifianasiuld

[

3. Ms¥anmTanndamninen (SUB3): fuigianaunsalasladamuazduouiani

9 9
v

AaNURAININIRTTIUNGTEN VLA

4. 59U LsIUlInTIm NS YL (SUBS): H5Umu1999La9an 65 99unil

Y

AavantAnagyinwe limugaudunuwaglasanms

Yo

5. N59ANLIINULUATINNLELLIAT (SUBS): B5UMNNY1NALLAULALIIAAINUAILT

Y

Tunmsdmmusaulimmuwtunainnasiuly



74

6. NsdenaugUnIalNlusEansamuazAaenITnanan (SUB6): HureTaneunsal
wazHSUMINYIIanuIdakardaaugUnsalniiusEanEamuar M SHEAIINTINY

ANUABINISNANaLiUL)

0.70
PF3 o ANUAUITAIVDA
, g
e 0.74 Tasemsnease
0.64
PE5
0.35
PF6

1 4.6 NANTIHATITILUVINEBINITINAUAUAAIVBLATING

(=

3
U

1N3UT 4.6 Wanstlananisiiassiuuiassnsiannuduinasvedasinisieaiig
iWieBufuiitatesddsenouaimdumaiveslasinisneadisiidusaud suns 3
Usznaurme 6 sudsdanals Lawn

1. mMsdaauiuasiiad (PFL): msldianiumnuamieiianishianuisaugdbng
syadweuldmeluszeynavesdnaiszyly

2. mslddeidudunu (PF2): msldisiiumdnsiialdodliandaiaduiu
F1wusvUszananiesninnisuseilualdstgasemininduyuaislusenitenisiayin
JuUsganu

3. daunwiasdrunnnw (PF3): Feunnissiiununmiintudedervunuay
1nsgIuanIzvedlasinisliilulung

4. wanszMuANLUABARBVNLALAWINERY (PFA) HANSENUAUAUABAINY
Uaonfuguamuazdunndenfostfimauaznisviniiuseninsdiiiunisiuyananisly
waznouenlaTIIBsrufssansenusugun ez Aedenseninaasndsnsnoadn

5. M3vnanuienelaangiidwladnnds (PF5): anulinelavesidiuldidslyl
welafulnssnsneairdlaesiuiielnsenisudaiade

6. WATBRANNLALARAINY (PF6): TORNINLALNITHOISDUANTULIDUIIATINTAS

1aUlATINTS LN TINLLIAFUYLLATA U TEAUANA TN NUA
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041
0.33

OUB2

OUB3

B4 0.58
0.55

0.60

=

NOANTTUNVIATIOTTTH
104111904

@]
=

]
[
e
3
3%

OUBS

OUB6

CUBI1 065

CUB2 WOANTTUTNIATIETTTY

CUB3 049 voanLinm

0.54
CUB4

DUBI

0.57
DUB.
0.54
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approximation. [10]

Hair et al [28]

Recommended Confirmatory factor analysis: CFA Final
Goodness-of-fit criteria
index values OuB | CUB | DUB | MUB | SUB PF SEM
p value: probability of obtaining as large of a discrepancy that was obtained with 0.05 < p < 1.00
0.118 | 0.264 | 0.111 | 0.078 | 0.057 | 0.062 | 0.056
the present sample. [10] Hair et al, [28]
X2/ df(relative chi-square): minimum discrepancy divided by its degrees of 0<Xdf <2
1.605 | 1.333 | 1.880 | 1.597 | 1.958 | 1.860 | 1.115
freedom. [17, 10] Hair et al, [28]
GFI (goodness of fit index): measures the relative amount of the variances and
0.09 < GFI < 1.00
covariances in the empirical covariance matrix that is predicted by the model W 0.989 | 0.996 | 0.992 | 0.983 | 0.987 | 0.987 | 0.932
Hair et al, [28
implied covariance matrix. [28]
CFI (comparative fit index): one of the fit indices less affected by sample size and 0.09 < CFl < 1.00
0.975 | 0.997 | 0.984 | 0.979 | 0.987 | 0.988 0.987
avoids the underestimation of fit often noted in small samples. [28] Hair et al, [28]
AGFI (adjusted goodness of fit index): adjusts the GFI by adjusting for the bias 0.9 < AGFI < 1.00
0.970 | 0.982 | 0.970 | 0.964 | 0.962 | 0.965 | 0.905
resulting from model complexity. [35] Hair et al, [28]
RMR (root mean square residual): square root of the average squared amount by
0 < RMR < 0.05
which the sample variances and covariances differ from their estimates obtained ’ i 0.010 | 0.005 | 0.007 | 0.012 | 0.013 | 0.007 | 0.014
air et al.
under the assumption that the model is correct. [10]
RMSEA (root mean square error of approximation): a measure of approximate fit
0 < RMSEA < 0.08
in the population and is therefore concerned with the discrepancy due to 0.041 | 0.031 | 0.050 | 0.041 | 0.052 | 0.049 | 0.018
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Educational Research Questionnaire

Stakeholders’ Unethical Behavior on Construction Project Failures in Oil and Gas Industry

Faculty of Engineering, King Mongkut's Institute of Technology Ladkrabang, Thailand

Purpose of data collection
This questionnaire is part of a study, which is intended to collect information regarding;

(1) Stakeholders’ unethical behavior factors on construction project failures in oil and gas industry

(2) Construction project failures indicators in oil and gas industry
(3) The influence between the main factor groups

Thank you very much for your kindness in answering this questionnaire
The data obtained from the questionnaire will be used for educational purposes only. After this study was
completed Information obtained from you will be destroyed immediately.

! ] . Instruction : Please fill in the blanks and tick in
Section 1 General information of the he bk,

respondents

1 1. Your current position

2 2. Position level
p a =i =
VLATaINNNELNEN A ag

) Executive
) Manager
) Chief and Senior Engineer

) Engineer and Supervisor

ocs.google.com/forms/d/1S11gkeSVOUWBAezd ASeJnVTYU4sVzbhSerwlQDdCuVQ/edit 114
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3 3. Experience

5 = P =
vinlasasnuneatinsrilotag

(_—) Less than 5 years
() 6-10years

) 11-15 years

) 16-20 years

) More than 20 years

4 4. Type of organization (You can mark more than one item)

(idan'laurnninvilezas)

| Owners
Consultants

' Designers

| Main Contractors

j Subcontractors and Suppliers

5 5. Average income of organization per year
x e = =
vinmFasuanaiinsuisdag

) Less than 100 million baht
) 101 million baht-500 million baht
501 million baht-1000 million baht

) More than 1 billion baht

ocs.google comiforms/d/1S11gkeSYOUWBAezdASeJnV TYU4sVzbh9crwlQDACuVQ/edit 2114
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Instruction : Please tick in the
circle, where numbers 1-5 by
this number mean

5 meaning "the importance of
: ; that factor is very high”
Section 2 The factors that are important to 4 meaning "the importance of

stakeholders’ unethical behavior factors on that factor is high
3 meaning "the importance of

construction project failures in oil and gas industry that factor is moderate”
2 meaning "the importance of
that factor is very"
1 meaning "the importance of
that factor is very low"

2.1 Owners’ unethical behavior factors

6 2.1.1Poor communication and coordination by owner: The project owner intent to
providing unclear and untrue information to stakeholder

vinlasasnunaigewiloday

7 2.1.2 Late in‘handing over of site: The project owner neglect and lack of intention in
handing over of site to Contractor as per agreement time

vinesasvanatiaavilatag

ocs.google.com/forms/d/1 SI11gkcSYOUWBAezdASe JnVTYU4sVzbh9crwlQDd CuVQ/edit 34
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8 2.1.3 Late in progress payments: The project owner intent to prolong progress
payment after work completed as per agreement

vintaasnunatiaoniadas

9 2.1.4 Owner Interference and suspension: The project owners interrupt and suspend
work without cause

vintafasnungiasniadas

10 2.1.5 Unrealistic contract duration and requirements imposed: The project owner
intent to determine an unrealistic and unachievable schedule in contract

vimweSasnunawd agnilodag

11 2.1.6 Negligence in making decisions and works approval: The project owner
neglect and lack of intention on decision making, review, and approval of project
documents including changes which impact to project scope and completion

viatesasnuiawaoniledas

ocs.google comiforms/d/1S11gkeSYOUWBAezdASeJnV TYU4sVzbh9crwl QDA CuVQ/edit 4114
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12 2.1.7 Other, please specify

2.2 Designers’ unethical behavior factors

13 2.2.1 Poor communication and coordination by designer: The project designer intent
to providing unclear and untrue information to stakeholder

vintedasvuaiiaeniedag

14 2.2.2 Insufficient data collection and survey: The project designer neglect and lack
of intention to perform site survey which impact to design document

viatasaswn i asvtotag

15 2.2.3 Design errors and omissions: Designers ignore the steps and processes in
design

vintaFasvunatiovuiaas

acs google com/forms/d/1S11gkeSVOUWBAezd ASe JnVTYU4sVzbhSerwlQDACuVQ/edit 5114
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16 2.2.4 Assigned design-team inadequate experience: Deliberately assigning work to
inexperienced design-team

vintasasnuiawagniiodas

17 2.2.5 Delays in producing design documents: The project designers neglect and
lack of intention to producing and delivering design documents as per agreement
time

vintesaanuaaWasniiodas

2.3 Consultants’ unethical behavior factors

19  2.3.1 Poor communication and coordination by consultant: The project consultant
intent to providing unclear and untrue information to stakeholder

vintesasnuiawagniliodas

acs. google com/forms/d/1SI11gkeSVOUWBAezdASe JnVTYU4sVzbh9erwlQDdCuVQ/edit 6/14
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20 2.3.2 Poor supervision and project control: The project consultant neglect and lack
of intention in supervision and project control

vintesasvuneWaavidadag

21 2.3.3 Assigned and poor qualification of consultant staff to the project: Deliberately
assign lack of experienced personal and poor qualified staff to the project

vintasasuuiewaaniodag

22 2.3.4 Late in performing inspection: The project consultant neglect and lack of
intention on decision making, review, and approval of project documents including
changes which impact to project scope and completion

vintasasvuawaantiadag

23  2.3.5 Other, please specify

2.4 Main Contractors’ unethical behavior factors

ocs.google comfforms/d/1SI1gkeSYOUWBAezd ASeJnVTYU4sVzbh9erwlQDd CuVQ/edit 714
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24 2.41Poor communication and coordination by contractor: The main contractor
intent to providing unclear and untrue information to stakeholder

vinteFasvunatf aonilodas

25 2.4.2 Late in payments to sub-contractor and suppliers: The main contractor intent
to prolong payment after work completed or delivered to subcontractor and
supplier as per agreement

vintrSasnuiai aonilodad

26  2.4.3 Poor planning and scheduling: The main contractor neglect and lack of
intention in planning and scheduling

vintasasnuaeiaoniedas

27  2.4.4 Poor site management and supervision: The main contractor neglect and lack
of intention on project site management and supervision

vinwesasuuiaiaonilodas

ocs.google com/forms/d/1S11gkeSVOUWBAezdASeJnVTYU4sVzbhScrwlQDACuVQ/edit 8114
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28 2.4.5 Use of unacceptable construction techniques and methods: The main
contractor using of unacceptable construction techniques and methods

Vinasasviuaiasnidadag

29 2.4.6 Lack of safety rules and regulations: The main contractor neglect and lack of
intention in safety rules and regulations

Viasaavutuiaaniaday

30 2.4.7 Lack of transparency in procurement process: The main contractor lack of
transparency in procurement process

vinaSasuin e aaniiatas

31 2.4.8 Other, please specify

2.5 Subcontractors and suppliers’ unethical behavior factors

ocs.google.com/forms/d/1S11gkcSVOUWBAezdASe nVTYU4sVzbhScrwlQDd CuVQ/edit 914
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32 2.5.1Price escalation: The subcontractor/ supplier intent to increasing prices of
materials and labor at times of market shortage

viasasviunatfaoniadas

33 2.5.2 Late delivery of materials and equipment: The subcontractor/ supplier neglect
and lack of intention to delivery of materials and equipment as per agreement time

Vasaavul W aanilada

34  2.5.3 Supply materials low quality: The supplier intent to supply materials low quality

Viasaann g g niloday

35 2.5.4 Supply unqualified personnel skill: The subcontractor intent to supply
unqualified personnel skill

viAsaavuaiaaniiodas

ocs.google.com/forms/di1S11gkeSYOUWBAezd ASeJnVTYU4sVzbh9crwlQDd CuVQ/edit 10/14
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36 2.5.5 Late supply of labors: The subcontractor neglect and lack of intention to
supply of labors as per agreement time

vASasvunatieaviodas

37 2.5.6 Supply low productivity and efficiency of equipment: The supplier intent to
supply low productivity and efficiency of equipment

vnASasvun et eovitiadas

Instruction : Please tick in the circle,
where numbers 1-5 by this number
mean

5 meaning "the importance of that
factor is very high”
Section 3 The factors that are important to 4 meaning "the importance of that
factor is high"
3  meaning "the importance of that
gas industry factor is moderate”
2 meaning "the importance of that
factor is very"
1 meaning "the importance of that
factor is very low”

construction project failures indicators in oil and

ocs.google.com/forms/d/1SI1gkeSYOUWBAezd ASe JnVTYU4sVzbh9crwlQDd CuVQ/edit 114
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39 3.1 Time overrun

vinasasuunaiiaaviiedae

1 2 3 4 5

O OO o O

40 3.2 Cost overrun

Witasaduunai a9 \

>
e
42 3.4 Effe ?Qe
vinATaIuuIeL flo ngq_

1 2 59 5 AbLN é ’\\’Q
o oo
ocs.google.com/forms/d/1S11gkeSVOUWBAezd ASeJnVTYU4sVzbhSerwlQDdCuVQ/edit 12/14
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43 3.5 Stakeholders' dissatisfaction

vinAsaavuaiaaniodas

44 3.6 Dispute & Litigation

Vinasasviunaiaanianag

Section 4 The influence between the
main factor group

Educational Research Questionnaire

Instruction : Please tick in the circle, where numbers
1-5 by this number mean

5 meaning "the importance of that level of influence
is very high"

4 meaning "the importance of that level of influence
is high"

3 meaning "the importance of that level of influence
is moderate”

2 meaning "the importance of that level of influence
is low"

1 meaning "the importance of that level of influence
is very low”

ocs.google comfforms/d/1S11gkeSYOUWBAezdASe nVTYU4sVzbhScrwlQDd CuVQ/edit
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46  "Stakeholders’ unethical behavior" has a direct impact on "construction project
failures in oil and gas industry"

vinwasasnuiaiagnilodas

& S am v o a8 an
tuawiiii lagnashoiuniasisaslan Google

Google Wasu

ocs.google comiforms/d/1S11gkeSYOUWBAezdASeJnV TYU4sVzbh9crwlQDACuVQ/edit 14114
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Uadunginssufivinasesssuvesiidnladudsuasanudumaivedlasimsiuneasne

Foyanwallulusunsy nuefeLUs
2.1.1 nsdeansuarnsUsvanunulidaauveadives (OUBL)
2.1.2 nsdaeuituiiasimslinsaian (OUB2)
2.1.3 N13978RUANUAUNENLATINISE) (OUB3)
214 NIUNINUNTIEENNITEIULATINTG (OUBY)
2.1.5 MIMUUASTEZA A ANLADINTIUdY Y llauas (OUBS)
2.16 nsagiaensindulauareusia (OUB6)
2.2.1 nsdeansuazmsusranunuliidmauaesieenuuy (DUBL)
222 msdsanarnmsiununudayaliiisms (DUB2)
223 ANURANEIALLUNSKEABNENINTEBNRUY (DUB3)
224 msseunefieaniuuATuszaunsalliifieswe (DUBY)
225 nsuamenalsniseaniuulingaian (DUBS)
2.3.1 nsdeansuagmsusyanunulidhiauresiivinw (CUB1)
2.32 NM3IMANIIMAUALAKAZAIUANNITALTLULATING (CUB2)
233 nsuaUMNEyAMIN ST imNgauiulasang (CUB3)
2.3.4 N38ELAYNNINTIEOULALELITR (CUBA)
2.4.1 nsdeansuasmsUsranunuliidaauesdiummaman (MUBL)
2.4.2 MsPeRulifumintiuaeue TaneUnsailinssian (MUB2)
2.4.3 nsvnaEelaldlunIsIak (MUB3)
2.4.4 N15ANIARNISUAEMIAUgRaniInulasinis (MUBA)
2.4.5 nsltmedeuagisnisnoasaiililiingsgiu (MUBS)
2.4.6 nsvIanguagsEileunaulaensit (MUBE)
2.4.7 nsvaruldsslalunisdndedadne (MUBT)
2.5.1 nsanglemaifissan (SUB1)
252 nsdneuian/ gunsailinsaimn (SUB2)
253 nsdamiandidiaaininei (SUB3)
254 nsaenussulinsmanvalzeu (SUBA)
2.5.5 N33R IULLRSINLLEULIAT (SUBS)
2.5.6 nsdaeugunsaliiiusEavinmuagfdansudns (SUB6)
3.1 nsdaUNLasLIan (PF1)
3.2 nslddeiuduu (PF2)
33 TOUNNTDIAUAMNMN (PF3)
3.4 \AenansznueuUasndy gunm wagAandon (PFd)
35 n1svnAnuienelaangidnuladiuds (PF5)
3.6 \Wndafinimiazafnm (PF6)
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211 | 212 | 213 | 214 | 215 | 216 | 221 | 222 | 223 | 224 | 225
Pearson Correlation 1| .108"| 2727 .2527| .2077| .1857| .110| .225°| .207"| .085| .163"
211 Sig. (2-tailed) .040| .000| .000| .000| .000| .037[ .000| .000| .107| .002
N 358| 358 358 358| 358 358| 358 358 358| 358 358
Pearson Correlation | 108’ 1| 1487 129 093] 2177| 2077 .1477| 256 | .147°| 194~
212 Sig. (2-tailed) .040 .005| .014| .078| .000| .000| .005| .000| .005| .000
N 358| 358 358 358| 358 358| 358 358 358| 358 358
Pearson Correlation | 2727 148" 1 1867 3017 .2277| .1977| .1627| .2007| .182"| .235"
2.1.3  Sig. (2-tailed) .000| .005 .000| .000| .000| .000[ .002| .000[ .001 .000
N 358| 358 358| 358| 358 358| 358 358 358| 358 358
Pearson Correlation | 2527 129" .186~ 1| 3567 .2197| .2187| .2537| 315 .226 | .264
21.4 Sig. (2-tailed) .000| .014| .000 .000| .000| .000| .000| .000| .000| .000
N 358 358 358 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation | 207°| .093| 3017 .356" 1| 3127 2187 2597 2517 .3217| 224"
2.1.5 Sig. (2-tailed) .000| .078| .000| .000 .000/ .000| .000| .000| .000| .000
N 358 358 358 358 358 358| 358| 358| 358| 358| 358
Pearson Correlation | 1857 .2177| .2277| .2197| 312" 1| .3487| 2517 .1987| .1737| .307"
2.1.6 Sig. (2-tailed) .000|  .000|  .000|  .000| .000 000 .000| .000| .001| .000
N 358| 358| 358 358| 358 358 358|358 358| 358 358
Pearson Correlation | 110 .207"| .197"| .218"| .2187| .348" 1| 3627 3517 .2627| .308"
2.21  Sig. (2-tailed) .037| .000| .000| .000|  .000| .000 .000/ .000| .000| .000
N 358| 358| 358| 358/ 358 358 358| 358 358| 358 358
Pearson Correlation | 2257 .1477| .1627| .2537| .2597| 2517 .362" 1| 2857| .2087| .136
222 Sig. (2-tailed) .000|  .005| .002| .000[ .000| .000|  .000 .000{ .000| .010
N 358| 358| 358 358| 358 358 358| 358 358| 358 358
Pearson Correlation | 207"| .256"| .200| .315°| .251°| .198"| .3517| .285" 1| 176" 375"
2.2.3  Sig. (2-tailed) 000/ .000| .000| .000{ .000| .000| .000|  .000 .001|  .000
N 358| 358 358| 358 358 358| 358| 358| 358| 358| 358
Pearson Correlation .085| 1477 1827 2267 .3217| 1737 .2627| .206°| .176" 1| 287"
224 Sig. (2-tailed) 07| .005| .001| .000| .000| .001| .000| .000| .001 .000
N 358 358 358 358 358| 358 358| 358| 358/ 358 358
Pearson Correlation | 163"| .1947| .235°| .264°| .224°| 307 | .3087| .136| .375 | .287 1
225 Sig. (2-tailed) .002| .000| .000| .000| .000| .000| ~.000[ .010/ .000| .000
N 358|  358| 358 358 358 358| 358 358| 358| 358 358
Pearson Correlation | 304" .099| 2557 235 | .3147| .2447| 2077 2827 2217| .129| .152"
2.3.1 Sig. (2-tailed) .000| .062| .000| .000| .000| .000| .000f .000| .000| .015| .004
N 358  358| 358 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation |  293"| -.019| .2247| .2577| .3207| .165| .2297| .2547| .185 | .249"| .205"
2.3.2 Sig. (2-tailed) .000| .714| .000[ .000| .000| .002| .000| ~.000| .000| .000| .000
N 358| 358| 358 358| 358 358| 358| 358 358| 358 358
Pearson Correlation |  2727| -.005| .1557| .268"| .2407| .078| .1487| .236| .069| .2427| .082
2.3.3 Sig. (2-tailed) .000|  .929| .003| .000| .000| .142| .005| .000| .194| .000| .122
N 358| 358|358 358 358 358 358| 358 358/ 358 358
Pearson Correlation | 1807| -.077| .135| .2207| .292"| 1907 | .119'| .1957| .1577| .2167| .164~
2.3.4 Sig. (2-tailed) .001| .146| .011| .000| .000| .000| .024| .000| .003| .000| .002
N 358| 358| 358 358| 358 358| 358| 358 358| 358 358
Pearson Correlation .033|  .102| 1227 .070| 2167 .2517| .1827| .1467| .1447| .1447| 230"
241 Sig. (2-tailed) 532| .054| .021| .188| .000| .000| .001| .006| .007| .006| .000
N 358| 358 358 358| 358 358| 358 358 358| 358 358
Pearson Correlation | 192"| .204"| .167 | .351°| .208"| .2007| .293"| .2477| .3117| .196"| .309"
242 Sig. (2-tailed) .000| .000| .001| .000| .000| .000| .000| .000| .000| .000| .000
N 358| 358 358 358| 358 358| 358 358 358| 358 358

*. Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).
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231 | 232 | 233 | 234 | 241 | 242 | 243 | 244 | 245 | 246 | 247
Pearson Correlation | 304"| .203"| .2727| .1807| .033| .192"| .2527[ .2107| .1827| .1137 .199~
211 Sig. (2-tailed) .000[ .000| .000[ .001 .532| .000| .000| .000| .001 .032| .000
N 358| 358| 358 358 358| 358| 358| 358| 358 358 358
Pearson Correlation | .099| -.019| -.005 -.077| .102| .2047| 282" .1217| -.053] .055 .236"
2.1.2  Sig. (2-tailed) 062 .714| 929 .146| .054| .000| .000| .022| .320| .296| .000
N 358 358 358] 358 358| 358| 358| 358| 358 358| 358
Pearson Correlation | 2557 224" .155°| .135| .122'| .167°| .073[ .019| .235°| .027| .133
2.1.3  Sig. (2-tailed) .000| .000| .003] .011 .021 .001 A71 724|000 .617| .012
N 358 358 358 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation |  2357| .257"| .268"| .2207| .070| .3517| .357°| .3047| .193"| .230°| .163"
21.4 Sig. (2-tailed) .000| .000| .000| .000| .188| .000| .000| .000| .000| .000| .002
N 358 358 358 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation | 3147|3207 .2407| .2927| .2167| .208°| .2517| .131"| .1697| .036| .374"
215 Sig. (2-tailed) .000{ .000| .000| .000| .000| .000| .000| .013| .001| .491| .000
N 358 358 358 358 358 358| 358| 358| 358| 358| 358
Pearson Correlation |  2447| 165" .078| .1907| .2517| .2007| .2207| .215 | .178"| .066| .414~
216 Sig. (2-tailed) .000|  .002|  .142| .000| .000| .000| .000| .000| .001| .209| .000
N 358| 358 358 358 358| 358| 358| 358| 358/ 358| 358
Pearson Correlation |  2977| .2297| 1487 .119'| .1827| .2937| .2577| .1727| .1537| .052| .259~
2.21  Sig. (2-tailed) .000| .000| .005| .024|  .001 .000[ .000| .001 .004|  .323| .000
N 358 358 358 358/ 358| 358| 358| 358| 358| 358| 358
Pearson Correlation | 2827|2547 2367 .1957| .146°| .2477| .2117| .106| .155°| .135| .211"
222 Sig. (2-tailed) .000| ~ .000| .000| .000[ .006| .000| .000f ~.045| .003| .011| .000
N 358 358 358 358 358| 358| 358/ 358| 358| 358 358
Pearson Correlation | 2217| .185"| .069| 157 | .1447| .3117| .284°| .2387| .125| .1417| .275°
2.2.3  Sig. (2-tailed) 000/ .000| .194| .003| .007| .000| .000| .000| .018| .008| .000
N 358| 358 358| 358 358 358| 358| 358| 358 358| 358
Pearson Correlation | 129°| .249"| 2427| 216" .1447| .1967| .051| .102| 2007 .073| 127
2.2.4  Sig. (2-tailed) .015| .000| .000[ .000| .006| .000| .336| .054| .000| .166| .016
N 358 358 358 358 358| 358 358| 358| 358/ 358 358
Pearson Correlation | 1527| 2057 .082| .164°| .2307| .309°| .2327| 295 | .257°| .187 | .271"
225  Sig. (2-tailed) .004| .000| .122| .002| .000| .000| .000| .000| .000| .000| .000
N 358 358 358 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation 1| 3977 208" 3717 .3397| 3007 .2717| .1477| 2757 2327 205~
2.3.1 Sig. (2-tailed) .000/ .000| .000| .000| .000| .000f .005| .000| .000| .000
N 358  358| 358 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation | 397" 1| 3717 .3897| 1267 .3127| .116]| .157| .396 | .205°| .196"
232 Sig. (2-tailed) .000 .000{ .000| .017| .000| .029| .003| .000| .000| .000
N 358 358 358 358 358| 358| 358 358| 358| 358| 358
Pearson Correlation | 2987 .371" 1| .3937| .1627| .1997| .2007| .066| .3277| .095| .197"
2.3.3 Sig. (2-tailed) .000|  .000 .000| .002| .000| .000| .213| .000| .072| .000
N 358| 358 358| 358 358 358| 358 358| 358| 358| 358
Pearson Correlation | 3717 .389"| .393" 1| 3717 2817 .1387| 2687 .4327| .2707| 204
2.3.4 Sig. (2-tailed) .000| .000| .000 .000| .000| .009| .000| .000| .000| .000
N 358 358 358| 358 358| 358| 358| 358| 358| 358| 358
Pearson Correlation | 339" 126" .162"| .371" 1| 267°| .1637| .2767| .2517| .1797| 286
241 Sig. (2-tailed) .000| .017| .002| .000 .000/ .002| .000| .000| .001| .000
N 358 358| 358] 358 358| 358| 358| 358| 358 358 358
Pearson Correlation | 3007 .3127| .199"| .2817| .267" 1| 3107 .2707| .2607| .2147| .269"
242 Sig. (2-tailed) .000| .000| .000| .000| .000 .000| .000] .000| .000| .000
N 358 358 358] 358 358| 358| 358| 358| 358 358 358

*. Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).
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251 | 252 | 253 | 254 | 255 | 256 | 3.1 3.2 3.3 3.4 35 3.6
Pearson Correlation 082 1977| 2097| .1827| .1917| .2487| .035| .1707| .1837| .1677| .1937| .161"
211  Sig. (2-tailed) 119/ .000| .000| .001| .000| .000| .512| .001 .000[ .002| .000| .002
N 358| 358 358 358 358 358| 358| 358| 358 358 358 358
Pearson Correlation | 105" .222"| .166| .264"| .158"| .1677| .3017| .195°| .2047| .2757| .2227| .104’
2.1.2  Sig. (2-tailed) .048| .000| .002| .000[ .003| .002| .000| .000| .000| .000| .000[ .050
N 358| 358 358 358 358 358| 358| 358| 358| 358 358 358
Pearson Correlation | 1507| 148" .071| .056| .172"| .1467| .021| 1207 .1687| .121°| .062| .109
2.1.3  Sig. (2-tailed) .005| .005| .178| .291| .001| .006| .696| .023| .001| .022| .244| .040
N 358| 358 358 358 358 358| 358| 358| 358| 358 358 358
Pearson Correlation 075 349" 248" .3277| .265°| .316°| .1817| .205°| .230°| .1637| .183"| .168"
2.1.4  Sig. (2-tailed) 57| 000 .000] .000] .000| .000| .001| .000| .000| .002| .001| .001
N 358| 358 358 358 358| 358| 358| 358| 358/ 358 358| 358
Pearson Correlation | 239" 169" 208" .126° .132°| .155°| .021 .042| .067| -.014| .028] 120
2.1.5  Sig. (2-tailed) 000/ .001| .000| .017| .012| .003| .692| .430| .209| .791| .598| .023
N 358| 358 358 358 358|  358| 358| 358/ 358 358 358| 358
Pearson Correlation | 2717 227"| 2527| 237°| .135| .243°| .066| .113°| .091 .026| .058| 146"
21.6 Sig. (2-tailed) .000| .000{ .000| .000[ .011| .000| .212| .032| .085| .624| .273| .006
N 358 358 358| 358| 358 358| 358 358 358| 358| 358 358
Pearson Correlation | -~ 120°| .277"| 222°| 246" 2497 2117| .122'|  .073| .1527| 57| 1497 111
221 Sig. (2-tailed) .023| .000/ .000| .000| .000| .000| .021| .167| .004| .003| .005| .035
N 358| 358 358 358  358| 358| 358| 358/ 358/ 358| 358 358
Pearson Correlation .088| 2397|2067 1227 .1617| 1707 112|095 .179°| .115| .109| 210"
222 Sig. (2-tailed) .097| .000| .000| .021| .002| .001| .033| .072| .001| .029| .038| .000
N 358| 358 358 358 358|  358|  358| 358/ 358/ 358/ 358| 358
Pearson Correlation |  .059| .297"| .235°| .3047| .2837| .2397| .1687| .1457| .178°| .1497| .1527| .099
2.2.3 Sig. (2-tailed) .269| .000| ~.000| .000| .000| .000| .001| .006| .001| .005| .004| .062
N 358| 358 358 358  358| 358| 358| 358| 358 358/ 358| 358
Pearson Correlation | 206"| .028| -.017| .042] 1357 .1637| .1327| .056| .129| .059| .065| .075
224 Sig. (2-tailed) 000/ .597| .750|  .433| .011| .002| .013| .287| .015| .266| .217| .155
N 358| 358 358 358  358|  358|  358| 358/ 358 358/ 358 358
Pearson Correlation | 121'| 2757| .3347| .302°| .178"| 264 | .126'| .194"| .2577| 255 | .088| 124
225 Sig. (2-tailed) .022| .000[ .000] .000| .001| .000| .017| .000| .000| .000| .096| .019
N 358| 358 358 358 358| 358| 358| 358/ 358/ 358 358| 358
Pearson Correlation | 166”| .206"| .1707| .2067| .3477| .2517| .071| .033| .089| .010| .013| 123
2.3.1 Sig. (2-tailed) .002|  .000| .001 .000| .000| .000| .181| .533| .094| .851| .813| .020
N 358| 358 358 358 358| 358| 358| 358| 358 358 358 358
Pearson Correlation | 189”| 189" .1487| .128| .2367| .2217| .014| .024| .140°| .003| .043| .148"
232 Sig. (2-tailed) .000| .000| .005| .016| .000| .000| .795| .657| .008| .961| .422| .005
N 358 358 358|  358| 358 358| 358 358 358| 358| 358 358
Pearson Correlation | 119°| 1297 .065| .066| .2587| .2347| -.043| .014| .106'| -.039| .070| .148"
2.3.3 Sig. (2-tailed) .024| .014| 220 .212| .000| .000| .421| .785| .045| .458| .183| .005
N 358| 358 358 358 358| 358|  358| 358| 358 358 358| 358
Pearson Correlation | 187"|  .094|  .097| 137" 2177 2147| -236"| -2487| -.048| -2197| -161"] .010
23.4 Sig. (2-tailed) .000| .076| .067| .009| .000] .000| .000| .000| .361| .000| .002| .855
N 358| 358 358 358 358| 358| 358| 358| 358| 358| 358 358
Pearson Correlation | 349°| 214”7 272"| .1e57| .100] 115| -.016| -.050 .038| -.042| -071| .042
241 Sig. (2-tailed) .000| .000] .000| .002| .059| .030| .768| .349| .471| .429| 182 .427
N 358| 358 358 358 358 358| 358| 358| 358/ 358/ 358 358
Pearson Correlation | 125" 516"| .2947| .3617| .3547| .306°| .1837| .096| .199°| .113"| .2057| .175~
24.2 Sig. (2-tailed) 018 .000| .000] .000| .000[ .000| .000| .070| .000| .032| .000| .001
N 358| 358 358 358 358 358| 358| 358| 358| 358 358 358

*

. Correlation is significant at the 0.05 level (2-tailed).

**. Correlation is significant at the 0.01 level (2-tailed).
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211 | 212 | 213 | 214 | 215 | 216 | 221 | 222 | 223 | 224 | 2.25
Pearson Correlation | 2527| 2827| .073| .357°| .2517| .2207| .257 | .211°| .284°| .051| 232"
2.4.3 Sig. (2-tailed) 000/ .000] .171| .000| .000[ .000| .000| .000| .000| .336| .000
N 358 358 358| 358 358 358 358| 358 358 358 358
Pearson Correlation | 2107| .121°| .019| .304"| 1317 .2157| .1727| .106°| .2387| .102| 295"
24.4 Sig. (2-tailed) .000| .022| .724| .000] .013| .000| .001| .045 .000| .054| .000
N 358| 358 358| 358 358 358 358| 358 358 358 358
Pearson Correlation | 182"| -.053| 2357 .193"| .1697| .178"| .1537| .155°| .125| .2007| .257"
245 Sig. (2-tailed) .001| .320{ .000| .000[ .001| .001| .004| .003| .018/ .000| .000
N 358 358 358/ 358 358 358 358| 358 358/ 358 358
Pearson Correlation | 113" .055| .027| .2307| .036| .066| .052| .135| .1417| .073| .187"
2.4.6 Sig. (2-tailed) 032| 296 .617| .000] .491| 209 .323| .011| .008| .166| .000
N 358| 358 358/ 358 358/ 358 358/ 358 358/ 358 358
Pearson Correlation | 199”| 2367 133" .163"| .3747| .4147| 2597 .2117| 2757 127 271"
2.4.7 Sig. (2-tailed) 000/ .000] .012| .002| .000| .000| .000f .000| .000| .016| .000
N 358 358 358/ 358 358 358 358 358 358 358 358
Pearson Correlation | .082| 105 .1507| .075| .239"| .2717| .1207 .088| .059| 2067 .121
2.5.1 Sig. (2-tailed) 119 .048| 005/  .157| ~.000| .000| .023] .097| .269| .000| .022
N 358/ 358 358/ 358 358 358 358 358 358| 358 358
Pearson Correlation | 197" 222" .148"| .349"| .1697| .227°| 2777 .239"| .2977| .028| 275~
252 Sig. (2-tailed) .000| .000| .005| .000[ .001| .000| .000| .000| .000| .597| .000
N 358| 358 358/ 358/ 358/ 358 358/ 358 358/ 358 358
Pearson Correlation | 209”| .1667| .071| .2487| .208"| .252°| .2227| .2067| .235°| -.017| .334"
2.5.3 Sig. (2-tailed) .000|/ .002| .178/ .000[ .000/ .000/ .000| .000| .000| .750| .000
N 358/ 358 358/ 358 358 358 358/ 358 358/ 358 358
Pearson Correlation | 1827| .2647| .056| .327°| .126| .237 | .246 | .122]| .304"| .042| 302"
254 Sig. (2-tailed) .001| .000] .291|  .000| .017| .000| .000{ .021| .000| .433| .000
N 358| 358 358| 358 358 358 358 358 358/ 358 358
Pearson Correlation | 1917 1587 .1727| .2657| .132'| .135| .2497| .1617| .2837| .135| .178"
255 Sig. (2-tailed) .000| .003| .001| .000f .012| .011| .000| .002| .000| .011| .001
N 358| 358 358/ 358 358 358 358| 358 358 358 358
Pearson Correlation | 248" .1677| .146"| .316 | .155 | .243"| 2117| .1707| .2397| .1637| .264"
256 Sig. (2-tailed) .000|/ .002| .006| .000[ .003| .000| .000| .001| .000| .002| .000
N 358| 358 358/ 358 358/ 358 358/ 358 358/ 358 358
Pearson Correlation | 035 301"| .021| .181"| .021| .066| 122/ .112| .168"| .132' .126
3.1 Sig. (2-tailed) 512|  .000| .696| .001| .692| .212| .021| .033| .001| .013| .017
N 358| 358 358/ 358 358/ 358 358| 358 358/ 358 358
Pearson Correlation | 170"| 1957|1207 .205"| .042| .113"| .073| .095| .1457| .056| .194"
3.2  Sig. (2-tailed) 001 .000| .023] .000| .430| .032| .167| .072| .006| .287| .000
N 358| 358 358/ 358 358/ 358 358| 358 358| 358 358
Pearson Correlation | 183"| 204" .168"| .2307| .067| .091| 152" .179"| .178"| .129°| .257"
3.3  Sig. (2-tailed) .000|  .000| .001| .000| .209| .085|  .004| .001| .001| .015| .000
N 358| 358 358/ 358 358/ 358 358 358 358| 358 358
Pearson Correlation | 467" 2757|1217 .1637| -.014| .026| .1577| .115| .1497| .059| 255~
3.4  Sig. (2-tailed) 002 .000] .022| .002| .791| .624| .003] .029| .005 .266| .000
N 358| 358 358/ 358 358 358 358| 358 358/ 358 358
Pearson Correlation | 193"| 2227| .062| .183"| .028| .058| .149"| .109°| .152"| .065 .088
3.5  Sig. (2-tailed) 000/ .000| .244| .001| .598| .273| .005| .038| .004| .217| .096
N 358| 358 358| 358 358 358 358| 358 358| 358 358
Pearson Correlation | 161”| .104'| .109'| .168"| .120| .146"| .111°| .2107| .099| .075| 124’
3.6  Sig. (2-tailed) .002| .050| .040| .001| .023| .006| .035 .000| .062| .155| .019
N 358 358 358| 358 358 358 358| 358 358 358 358

*. Correlation is significant at the 0.05 level (2-tailed).

**. Correlation is significant at the 0.01 level (2-tailed).



Correlations

132

231 | 232 | 233|234 | 241 | 242 | 243 | 244 | 245 | 246 | 247
Pearson Correlation | 2717 .116'| .2007| .138"| .163"| .310" 1| 4177 2307 2727 .335°
2.4.3 Sig. (2-tailed) 000/ .029| .000| .009] .002| .000 .000| .000| .000| .000
N 358 358 358| 358 358 358 358| 358 358 358 358
Pearson Correlation | 1477| .1577| .066| .2687| .2767| .2707| .417" 1| .3477| 3467 320"
24.4 Sig. (2-tailed) 005/ .003| .213| .000] .000| .000| .000 000/ .000| .000
N 358| 358 358| 358 358 358 358| 358 358 358 358
Pearson Correlation | 2757|3967 .327"| .4327| .2517| .2607| .2307| .347" 1| 3357 2417
245 Sig. (2-tailed) .000/ .000{ .000| .000[ .000f .000| .000| .000 .000| .000
N 358 358 358/ 358 358 358 358| 358 358/ 358 358
Pearson Correlation | 232"| 2057| .095| .2707| .1797| .2147| .272"| .3467| .335" 1 1927
2.4.6 Sig. (2-tailed) .000| .000] .072| .000| .001| .000| .000| .000| .000 .000
N 358| 358 358/ 358 358/ 358 358/ 358 358/ 358 358
Pearson Correlation | 295" 196" | .197"| .20947| 286"| .2697| .335°| .3207| .2417| .192" 1
2.4.7 Sig. (2-tailed) .000| .000| .000| .000f .000| .000| .000| .000| .000| .000
N 358 358 358/ 358 358| 358 358 358 358| 358 358
Pearson Correlation | 166"| .1897| 119 .1877| .3497| .125°| .054| .112'| .186°| .019| .308"
251 Sig. (2-tailed) .002|  .000|  .024| .000[ .000| .018 ~ .307| .035| .000| .718| .000
N 358/ 358 358/ 358 358 358 358 358 358| 358 358
Pearson Correlation | 206" .1897| .129"| .094| 2147| 516°| 3967 .3717| .1717| .208"| 295"
252 Sig. (2-tailed) .000| .000| .014| .076| .000| .000| .000| .000| .001| .000| .000
N 358| 358 358/ 358/ 358/ 358 358/ 358 358/ 358 358
Pearson Correlation | 170"| .1487| .065| .097| 272"| .2947| 457 .354°| .207°| 296 | .240"
2.5.3 Sig. (2-tailed) .001| .005{ .220| .067| .000/ .000/ .000| .000| .000| .000| .000
N 358/ 358 358/ 358 358 358 358/ 358 358/ 358 358
Pearson Correlation | 206"| .128'| .066| .1377| .165°| .361°| .450 | .5697| .302"| .333"7| .345°
254 Sig. (2-tailed) .000/ .016| .212| .009[  .002| .000/ .000| .000| .000| .000| .000
N 358| 358 358| 358 358 358 358 358 358/ 358 358
Pearson Correlation | 3477| 2367| .2587| .217°| .100| .3547| .387 | .3047| .498"| .3277| 275"
255 Sig. (2-tailed) .000| .000{ .000| .000f .059| .000| .000| .000| .000| .000| .000
N 358| 358 358/ 358 358 358 358| 358 358 358 358
Pearson Correlation | 2517  2217| 2347| 2147| 115| .306°| .3637| .408"| .3947| .446°| .341"
256 Sig. (2-tailed) .000|/ .000| .000| .000f .030[ .000| .000| .000| .000| .000| .000
N 358| 358 358/ 358 358/ 358 358/ 358 358/ 358 358
Pearson Correlation .071|  .014| -.043| -2367| -.016] .1837| .2157| .154°| .023| .178"| .086
3.1 Sig. (2-tailed) 181|  .795|  .421| .000| .768| .000| .000| .003| .662| .001| .103
N 358| 358 358| 358| 358 358 358| 358| 358 < 358| 358
Pearson Correlation | .033| .024| .014| -248"| -.050] .096| .199"| .123°| .061| .078| .039
3.2  Sig. (2-tailed) 533| .657| .785| .000| .349| .070| .000] .020| .253| .142| .464
N 358| 358 358/ 358 358/ 358 358| 358 358| 358 358
Pearson Correlation |~ .089| 140"| .106'| -.048[ .038| .199"| .264"| .222"| 128" .096 .071
3.3  Sig. (2-tailed) .094|  .008| .045| .361| .471| .000|  .000| .000| .015| .068| .179
N 358| 358 358/ 358 358/ 358 358 358 358| 358 358
Pearson Correlation |~ ,010|  .003| -.039| -.219"| -.042| .113°| .2387| .111| .008| .146"| .085
3.4  Sig. (2-tailed) 851 .961| 458/ .000| 429 .032| .000| .036| .873| .006| .110
N 358| 358 358/ 358 358 358 358 358 358| 358 358
Pearson Correlation 013| .043| .070| -1617| -.071] 2057| .1907| .124°| -.007| .105| .060
3.5  Sig. (2-tailed) 813| .422| .183| .002| .182| .000| .000| .019| .899| .047| .259
N 358| 358 358/ 358 358 358 358| 358 358| 358 358
Pearson Correlation | 123'| 148" .148"| .010| .042| .175°"| 095 .036| 112 .122'| .166"
3.6  Sig. (2-tailed) .020| .005| .005| .855| .427| .001| .074| .500| .034| .021| .002
N 358 358 358| 358 358 358 358| 358 358 358 358

*. Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).
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251 | 252 | 253 | 254 | 255 | 256 | 3.1 3.2 3.3 3.4 35 3.6
Pearson Correlation .054| 396°| .457°| .450°| .387°| .363°| .215| .199 | .264 | .238"| .190°| .095
243 Sig. (2-tailed) 307| .000| .000[ .000| .000[ .000| .000| .000| .000| .000| .000| .074
N 358 358 358| 358 358| 358 358| 358 358 358 358 358
Pearson Correlation [ 112" .3717| .354"7| .569°| .3047| .408"| .1547| .123"| .2227| 111 .1247| .036
2.4.4 Sig. (2-tailed) .035| .000| .000[ .000[ .000f .000| .003] .020| .000| .036| .019| .500
N 358| 358 358| 358 358 358 358| 358 358 358 358 358
Pearson Correlation | 186"| .1717| .207"| .3027| .498"| .394"| .023| .061| 128 .008| -.007| .112
245 Sig. (2-tailed) .000| .001| .000[ .000[ .000f .000| .662| .253| .015| .873| .899| .034
N 358 358 358| 358 358| 358 358/ 358 358 358 358 358
Pearson Correlation .019] 208" .2967| .333"| .3277| .446"| .178"| .078| .096| .146"| .105| 122
2.4.6  Sig. (2-tailed) .718| .000/ .000| .000] .000| .000| .001| .142| .068| .006| .047| .021
N 358 358 358 358 358/ 358 358/ 358 358 358 358 358
Pearson Correlation | 308" 2957 2407 345" 275" 3417 .086| .039| .071| .085 .060| .166"
2.4.7 Sig. (2-tailed) 000/ .000] .000| .000| .000| .000| .103| .464| .179| .110| .259| .002
N 358 358 358 358 358 358 358) 358 358 358 358 358
Pearson Correlation 1| 1767 2157 .102] .015| .097| -.040| .007| .073| -.028) -.042| .093
251 Sig. (2-tailed) 001| .000| .054| .783| .068| .450| .898| .165| .595| .432| .078
N 358 358 358 358 358/ 358 358/ 358 358 358 358 358
Pearson Correlation | - 176" 1| 3797 4487| 3787 .4017| .2297| 1967 .2537| .2497| .2467| 110
252 Sig. (2-tailed) .001 .000| .000| .000| .000[ .000| .000| .000| .000| .000| .037
N 358 358 358 358 358/ 358 358/ 358 358 358 358 358
Pearson Correlation [ 2157| 379" 1| 4847 2937 .4047| .2057| .2507| .3247| .2337| .1727| 133
2.5.3 Sig. (2-tailed) .000| .000 .000|  .000[ .000{ .000[ .000| .000| .000| .001| .012
N 358/ 358 358| 358 358| 358 358/ 358/ 358 358 358 358
Pearson Correlation 102|  4487| 484" 1| 5317| 5817 .3687| .327 | .3237| .3237| .2707| .163"
254 Sig. (2-tailed) 054/ .000|  .000 .000[ .000| .000| .000| .000[ .000| .000| .002
N 358|  358| 358 358| 358 358| 358 358| 358 358| 358 358
Pearson Correlation 015 3787 .2937| 531" 1| 5417|2767 .1907| 2217 .2087| .2257| .1537
255 Sig. (2-tailed) 783  .000| .000[ .000 .000| .000 .000| .000| .000| .000| .004
N 358| 358 358/ 358 358/ 358 358|358 358 358 358 358
Pearson Correlation |~ .097| 401"| .4047| 5817 541" 1| 2347 2257 2087| .2107| .2657| .207"
2.5.6 Sig. (2-tailed) .068| .000| .000[ .000[ .000 .000/  .000| .000] .000| .000| .000
N 358|  358| 358 358| 358  358| 358 358| 358 358| 358 358
Pearson Correlation | -040|  229"| 2057 .368"| .2767| .234" 1| 6067 .396°| .4927| 4427 210"
3.1 Sig. (2-tailed) 450[  .000{ .000[ .000[ .000| .000 .000[ .000| .000[ .000| .000|
N 358| 358| 358 358| 358 358| 358| 358| 358 358|358 358
Pearson Correlation [ .007| .196"| .250"| .327"| .190"| .2257| .606" 1| 4517 5057 .4417| 257"
3.2  Sig. (2-tailed) .898|  .000| .000[ .000| .000| .000| .000 .000| .000| .000| .000
N 358 358 358 358 358/ 358 358/ 358 358 358 358 358
Pearson Correlation | 073 253"| .324"| .323"| 2217| .208"| .396"| .451" 1| 4757 .3527| 309"
3.3  Sig. (2-tailed) 165 .000] .000[ .000| .000| .000| .000[ .000 .000[ .000| .000
N 358| 358| 358 358| 358| 358|358 358| 358 358| 358 358
Pearson Correlation | - 028 249"| 233" .323"| .208"| .2107| .492"| .5057| .475~ 1| 4937 197"
3.4  Sig. (2-tailed) 595/  .000| .000| .000[ .000| .000| .000[ .000| .000 .000| .000
N 358| 358 358| 358 358 358 358 358 358 358 358 358
Pearson Correlation | - 042 246"| .172"| .270"| .2257| .265°| .442"| .441"| .3527| .493" 1| 247"
3.5  Sig. (2-tailed) 432| .000/ .001| .000] .000| .000| .000| .000| .000| .000 .000,
N 358 358 358 358 358 358 358 358 358 358 358 358
Pearson Correlation | 093 .110°| .133'| .163"| .153"| .207"| .2107| .257"| .309"| .197"| .247" 1

3.6 Sig. (2-tailed) 078/ .037| .012| .002| .004| .000| .000| .000| .000| .000| .000
N 358 358 358| 358 358| 358 358| 358 358 358 358 358

*. Correlation is significant at the 0.05 level (2-tailed).

**. Correlation is significant at the 0.01 level (2-tailed).
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Causes of construction delay from contractors and suppliers in
Thailand’s oil and gas platform projects

Pittavaporn Gomarn'". and Jakrapong Pongpeng!

!Civil Engineering Department. Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand

Abstract. Construction project delays caused by contractors and suppliers are the top problems in
Thailand’s oil and gas industries. Recognizing this importance and their relationships between factors can
help reduce the risk of delays in construction projects. Therefore, this study set out to confirm factors and
inspect relationships between delay factors of contractors and suppliers. A 16 item questionnaire survey was
distributed to 134 managers. engineers, and supervisors in oil and gas platform construction projects in
Thailand. A confirmatory factor analysis (CFA) was performed by the use of Amos Version 20 software
program. The analysis results showed that delays caused by the contractors and suppliers had high
relationships. due to high regression weighs. The delays caused by the contractors included seven factors
which included poor site management and supervision (17%), lack of safety rules and regulations (16%).
poor communication and coordination with others (15%). poor procurement system management (15%),
defective components and mistakes during construetion (14%). supplier payments lateness (13%). and poor
planning and scheduling (10%). The delays caused by the suppliers included six factors which included the
supply of unqualified and unskilled personnel (22%), supply of low efficiency equipment (20%). late
delivery of materials and equipment (20%), supply of low quality materials (16%), late supply of workers

(16%). and price escalation (5%).

1 Introduction

Over the years. construction project delays cast a dark
shadow over many constiuction projects. with the most
important  being caused by the  stakeholders.
Confirmation of this has come from Fallahnejad. which
reported that in many countries (including Iran). delays
caused by contractors and suppliers are in the top 10
reasons for delay in the oil and gas industry [1].

Rugaishi and Bashir [2] also indicated that poor site
management and contractor supervision (such as
ineffective planning and scheduling) are the main causes
of the oil and gas construction projects delays in Oman.
In Malaysia. the most important causes are reported to
also be planning and scheduling. and contractor site
management [3].

In Jordan construction projects. evidence shows that
contractor financial difficulties are common causes of
project delays [4]. Assaf and Al-Hejji [5] conducted a
site survey of 23 contractors in Saudi Arabia to
determine the causes of delays. and found that 76% of
the most common causes come from contractor
difficulties in financing. poor site management. poor
communication. poor planning and scheduling. and
improper construction methods.

This is supported by Aziz [6]. which surveved post-
revolution construction project delays in private. public.
and local general construction firms. Results showed that
significant contributing factors include ineffective

£
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confractor project planning and scheduling (83.9%). poor
site management and supervision (83.8%). poor site
financial control (82.3%), and reworks due to errors
(82.1%). Another swrvey result from Jordan indicated
that construction projects delays were often caused by
financing and payments [7].

Doloi and others [8] studied 45 key factors affecting
project delays in the Indian construction industry.
Results indicated that the most critical factors were lack
of commitment (11.6%). which included a lack of safety
measures and the wuse of improper or obsolete
construction  methods. Second was inefficient site
management (10.9%). which included poor site
management and supervision. Third. was improper
planning (10.8%). which included lateness in materials
procurement), and finally, lack of communication
(8.6%).

In Thailand. construction delays often mean time and
cost overruns. Ogunlana and Promkuntong [9] explored
delays of high-rise building projects in Bangkok, and
found that most delays could be tracked back to
problems caused by contractors and suppliers. The main
reasons stated for these delays by contractors were
materials management problems (75%). coordination
deficiencies (67%). and planning and scheduling
problems (58%). Delays by suppliers were related to late
delivery (41%). price escalation (16%). and supply of
low quality materials (8%).

© The Authors, published by EDP Sciences. This is an open access article distnbuted under the terms of the Creattve Commons Attribution

License 4.0 (http://creativecommons org/licenses/by/4.0f).
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Given both the financial importance caused by delays
and the fact that project delays can confribute to site
safety issues. However, the oil and gas platform
construction projects and general construction projects
have a different contractual project delivery system.
Therefore. researchers wanted to survey and study delay
causes and factors in Thailand’s oil and gas platform
construction projects caused by contractors and
suppliers. The results of this study can be applied in the
risk assessment analysis, and help with the prevention
and reduction of project delays.

2 Research methods

2.1 The conceptual framework

From a review of the literature, Table 1 is used to present
the primary reasons for construction project delays by
contractors and suppliers.

Table 1. Cause of project delay from contractor and supplier

factors.
(] (21| 3] {41 | 51| [s] | [7] | [8) [ [°]
* * * * #* b/ % * *

Cl1+§ X x x| x S x X
c2g il = b4 X x X 4 x
C3gs X | X X
C4** X x x % X X x
C5*R B X ot X
Co** || = X o X X X X
C7e* X X X X
S1e% X X
S24* X X X 2.0 x X
534 X b -4 x
S4 z X - Y
S5 ».< .| & X
SO | X = | = X

*References and **contractor (C) and supplier (S) factors

2.2 Panel of experts

This research was discussed with three experts to define
and finalize factors from the literature review, from
which, Table 1 was created as a summary of the related
factors. Additionally. the observed factors were finalized
into two classification groups related to contractors (C)
and suppliers (S).

2.3 The research instrument

To analyse the observed factors and inspect the
relationships between the latent factors. a 5-level. Likert
type agreement survey was used for data collection.

Part 1 of the questionnaire contained items related to
the individual’s position level. experience and project
value. Part 2 of the survey asked the individual to
evaluate the mnportance level of the cause of project
delay from contractors and suppliers on a Likert type
scale from 1 to 5, with “17 indicating the importance
level of the item as very low. whereas a **5” rated the
importance level of the item as very high [10].

2.4 Content and construct validity

2.4.1 Content validity

The questionnaire was discussed with three experts (the
experts are working as suppliers and contractors in the
offshore oil and gas industry with experiences more than
fifteen years) to ensure content validity.

2.4.2 Construct validity

The Spearman Rank Correlation was used to ensure
construct validity of the questionnaire. The correlation
coefficient is a measwre of the relationship between
factors froma -1 to a +1 [11]. In this study. the observed
factors were determined to be correlated.

Cronbach’s alpha was also used to test the internal
consistency (reliability) of the questionnaire. The criteria
value of Cronbach’s alpha is suggested to be above 0.7
[12]. In this study. the Cronbach’s alpha value of 0.866
is determined.

3 Results

3.1 Respondent’s characteristics

A total of 134 questionnaires were returned from the
respondents having experienced in oil and gas platform
construction projects in Gulf of Thailand. Of these 4.5%
were managers. 67.2% were engineers, and 28.4% were
supervisors (Table 2). Experience level responses
indicated that 41.8% had 5-10 years’ experience. Also,
36.6% worked in enterprises valued at over 1 billion
Thai baht ($31.4 million).

3.2 Confirmatory factor analysis (CFA)

A CFA was used to analyze and confirm the sets of
observed factors and relationships between the latent
factors by using the IBM® SPSS® Amos™ 20 software
program. Fit of the CFA model included the indices Chi-
squares’s p-value, relative chi-square (y2=df). goodness-
of-fit index (GFI). and the root mean square error of
approximation (RMSEA). [13. 14] The criteria and index
values of the goodness-of-fit (GOF) are presented in
Table 3.



137

MATEC Web of Conferences 192, 02008 (2018)
ICEAST 2018

hetps://doi.org/10.1051/matecconf/201819202008

Table 2. Demographic characteristic

Position level Quantity | Percent
Manager level 6 4.5%
Engineer level 20 67.2%
Supervisor level 38 28.4%
Experience Quantity | Percent
Less than 5 years 28 20.9%
5-10 years 56 41.8%
11-15 years 30 22:4%
More than 15 years 20 14,9
Project value Quantity | Percent
Less than 100 million THB 27, 20.1%
100 — 500 million THB 17 12.7%
501 — 1000 million THB 41 30.6%
More than 1 billion THB 49 36.6%

3.3 Data analysis

Table 3 shows the results of the goodness-of-fit (GOF)
criteria and recommended index values.

Table 3. Goodness-of-fit criteria and indices.
CFA*
GOF recommended [Relationship
index values between
Contractor | Supplier
contractor

and supplier
0.05<p<1.00 0.055 0.050 0.077
<y Ydf <2 1.668 1.936 1.280
0.09 < GFI<1.00 0.952 0.964 0.930
0<RMSEA < (.08 0.071 0.084 0.046

*Remarks: The delay factor of price escalation (S1) was
removed from the supplier factors. because S1 does not
significantly results delays from the supplier.

Fig.l shows the CFA analysis results of the factors
and their relationships between contractor and supplier
delay causes. The results indicated that the delay causes
from contractors has a high correlation with delay causes

from suppliers. as the regression weight was 0.78.
Information suggests that this is due to the majority of
the suppliers and subcontractors have to work under the
main contractors due to financial capability and
production capacity of the project’s requirements.
Therefore. any supplier mistakes and delays directly
affect contractors. These include items such as the
supply of low quality materials, low efficiency of
equipment. and unqualified and unskilled personnel to
the contractor. Meanwhile, any delays caused from
contractors affect suppliers also. These include poor
supplier communication and coordination, and contractor
late payments to suppliers.

Delays
caused by
contractor

\

Delays
caused by
supplier

Fig. 1. CFA results.

Table 4 shows the factor loadings for delays caused
by construction project contractor. with poor site
management and supervision being the leading cause for
delay.

Table 5 shows the factor loadings for delays caused
by the construction project supplier. with the supply of
unqualified and unskilled personnel being the number
one reason for delay.

Normally. in construction projects, a key element is
management’s knowledge and experience. If however
key personnel within the organization lack the required
project management knowledge. experience. and
supervisory skills, projects will have a much higher
probability of experience a delay and possibility even a
project’s failure, Also. if the suppliers assign and supply
unqualified and unskilled personnel to the project
organization and team, those projects also have a high
chance of delay and failure also.
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Table 4. Factor loading of delays causes by the contractor.

Regression | Factors
Project delay causes 2 : ;
weights loading
C1: Poor planning and
e 0.40 10%
scheduling
C2: Poor communication and )
S 0.60 15%
coordination with others
C3: Poor procurement system 0.58 15%
management
C4: Poor site management and 0.67 179
. . 0/ [y ]
supervision
C5: Lack of safety rules and 3
e 4 = 0.63 16%
regulations
C6: Defective material and
mistakes during 0757 14%
construetion
C7: Late payments to suppliers 0.51 13%

Table 5. Factor loading of delays causes by the supplier.

Project delay causes Rf.gl:essmn Factf)rs
3 weights loading
S1: Price escalation 0.20 5%
S2: Late deli1'51y of materials 0.76 20%
and equipment
83: Suppl}l' of low quality 0.64 16%
materials
S4 :Supply of unqualified ) )
; 0.86 22%
and unskilled personnel
S5: Late supply of workers 0.64 16%
S6: Supﬂy of low efficiency 079 20%
equipment

Remarks: S1 does not significantly indicate delays from the
supplier (p-value < 0.05).

4 Conclusion

From the use and analysis of a CFA on contractor and
supplier delay factors, it was determined that there is a
significant relationship between the sets of factors.

The major reasons for delays from contractors in
construction projects are poor site management and
supervision, lack of safety rules and regulations. poor

communication and coordination with others, poor
procurement system management. defective components
and mistakes during construction. late payments to
suppliers, and poor planning and scheduling,
respectively.

The delays caused by suppliers in construction
projects are the supply of unqualified and unskilled
personnel. supply of low efficiency equipment, late
delivery of materials and equipment. supply of materials
of low quality. late supply of workers. respectively. In
addition. price escalation had a low impact on project
delay from supplier’s causes.

Finally. this analysis points to the key factors that
have been confirmed and the relationship between the
delays caused by the contractors and the suppliers.
These results may help to reduce and prevent delay risk
in ongoing and future oil and gas platform construction
projects. Furthermore, the project controller should take
a stronger role in evaluating contractors and suppliers in
the project’s prequalification phase and additionally
monitor projects during the execution phase.

The results of this study should be defined with a
limitations as the conceptual framework was developed
based on the experts experience and an international
literature review. Therefore. further inspection of the
project types is required.

References

1. M.H. Fallahnejad. Int. J. Proj. Manag. 31(1). 136—
146 (2013)

2. M. Ruqaishi. H.A. Bashir. J. Manag. Eng. 31(3). 1—
8(2015)

3. M. Sambasivan, Y.W. Soon. Int. I. Proj. Manag. 25
(5), 517-526(2007)

4. G. Sweis. R. Sweis, A. Abu Hammad, A. Shboul.
Int. J. Proj. Manag. 26 (6). 665-674 (2008)

5. S.A. Assaf S. Al-Hejji, Int. J. Proj. Manag. 24 (4).

349-357 (2006)

B.R. Aziz. Alexandria Eng. J. 52. 387406 (2013)

7. AM. Odeh. H.T. Battaineh, Int. J. Proj. Manag. 20
(1), 6773 (2002)

8. H. Doloi. A. Sawhney. S. Rentala. Int. J. Proj.
Manag. 30 (4). 479489 (2012)

9. 8.0. Ogunlana. K. Promkuntong. V. Jearkjirm. Int.
J. Proj. Manag. 14 (1). 3745 (1996)

10. R. Likert. Social psychology: Experimentation,
theory, research (Intext. Scranton. PA, 1972)

=

11. SPSS Training Department, Survey research using
SPSS. (SPSS. Inc.. Chicago. 1998)

12. 1. Nunnally. Psychometric theory (McGraw-Hill.
New York, 1967)

13. J.L. Arbuckle. IBM SPSS amoss 20 user’s guide
(IBM Corporation. U.S.A.. 2011)

14. K. Schermelleh-Engell. H. Moosbrugger. Meths.
Psych. Resea. 8 (2), 23-74 (2003)



139

ANANUIN 9
Proceeding 1 2. NlasunisAnunlunisuszyudvinig

STAUUIUIVIALAD



MATEC Web of Conferences 192, 02021 (2018)
ICEAST 2018

140

https://doi.org/10.1051/matecconf/201819202021

Project failure Indicators: perceptions of Thai and Malaysian

engineers

Pittayaporn Gomarn®”, and Jakrapong Pongpeng’

ICivil Engineering Department. Faculty of Engineering. King Mongkut’s Institute of Technology Ladkrabang. Bangkok. Thailand

Abstract. This research aims to compare the rank and importance level of failure indicators of the
construction projects from the peiception of Thai and Malaysian engineers. The questionnaire was used to
survey the opinions of the engineers who supervised constiuction projects in Bangkok, Thailand and Kuala
Lumpur, Malaysia. Analysis of the data was undertaken with the use of SPSS software which included a
comparison of the importance level of construction project failure indicators from the perception of Thai
and Malaysian engineers. Additionally, the Mann Whitney U test was used to compare the similarities and
differences of construction project failure indicators from the perceptions of both Thai and Malaysian
engineers. The results showed that construction project failure indicators from both Thai and Malaysian
engineers were similar. Failure indicators ranked in importance were: 1) negative effects on safety. health
and environment (18.83%). 2) cost overmn (18.44%), 3) time overmms (17.41%), 4) quality defects
(16.43%), 5) stakeholders' dissatisfaction (15.36%). and 6) dispute and litigation (13.54%). The outcome of
the research is therefore useful in assisting supervisory staff better understand project failure indicators. In
addition, the research can be used as a guideline for analyzing the risk of failures in construction projects.

1 Introduction

According to the ASEAN Construction Federation
(ACF) Conference in 2017, in 2016 the Association of
Southeast Asian Nations (ASEAN). had a combined
GDP of $2.4 willion. The two member nations of
Malaysia and Thailand contributes 29% to the total and
are currently growing at a 3-5% growth rate. Malaysia
plans to invest about US $30 billion in construction
projects. while Thailand plans on  spending
approximately $35 billion [1].

This shows that the construction industry is very
important for the economic and social development of
the two countries. However. there is great competition
within the sector that creates many obstacles and
performance pressures from many factors. These factors
can include but are not limited to: project time and cost
overruns, as well as safety. health and environmental
issues. Therefore. in addition to understanding the key
success indicators, engineering managers should
understand project failure indicators as well. These can
help guide the analysis and prevention of future project
failure.

2 Literature review

Over the years. researchers have studied and
presented indicators of success and failure of
construction projects in Thailand and Malaysia.
Ogunlana et al. [2] collected data from 12 high-rise
consfruction projects in Bangkok and found that time

*
Corresponding author: gomarnp@gmail.com

and cost overruns were important indicators of the
potential for a projects failure.

In Malaysia. Sambasivan and Soon [3] collected
responses from 150 confractors and managers and found
that there were six main factors affecting a project’s
completion. These included time overruns. cost
overruns. disputes, arbifration. litigation. and total
abandonment. Toor and Ogunlana [4] inspected the
perception of the key performance indicators (KPIs) in
the context of large government projects in Thailand. It
was found that the traditional indicator of the steel
triangle (on-time. under-budget and according to
specifications) are not sufficient for measuring project
performance. Other performance indicators such as
safety. efficient wuse of resources. -effectiveness.
satistaction of stakeholders. and reduced conflicts and
disputes are progressively becoming significant. They
were suggests to considered the new measure of
performance on large construction projects.

Mirza et al. [5] determined that a major contribution
to unsuccesstul projects is the lack of understanding or
defining project and product scope at the beginning of
the project. A properly defined and managed scope
results in delivering a quality product. in agreed cost and
within planned schedules to the stakeholders.

Nguyen et al. [6] evaluated indexes of construction
project success, which included classic indicators such as
project cost, project time, and project quality and safety.
In addition, projects can also be evaluated by assessing
technical performance, functionality, productivity.
construction  productivity, — project  stakeholders'

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution

License 4.0 (http://creativecommons.org/licenses/by/4 0/).
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satisfaction, environment, communication, and litigation
evaluations. and disputes that occur during construction.

Based on the above literature, the researchers defined
the concept and meaning of construction project failures
as the inability to achieve time. cost. quality. and other
goals as required [7]. That is to say. whenever a project
does not meet the expectation of the stakeholders. the
project is considered a failure [8]. Therefore. the
researchers have determined that few smdies have
presented construction projects key failure indicators.
and for those that have. the indicators are not consistent.
Therefore, this research aims to analyze the indicator
importance level and compare how they are different or
similar as perceived by both Thai and Malaysian
engineers.

3 Research methodology

The research instument used for the study was a

questionnaire which examined the perceptions of key

failure indicators by both Thai and Malaysian engineers.

The research methodology was designed as follows:

e The literature and theory were reviewed on
construction project failures. These indicators are
summarised in Table L.

e Then. a detailed conceptual framework of indictors
was developed from the literature review.

e From the conceptual framework, a questionnaire was
designed which included six key indicators. In Part 1
of the questionnaire, there were four items related to
the respondents profile regarding the country where
they were employed, their position and level,
experience. and gross yearly revenue of their
organization (Table 2). In Part 2 of the survey. six
items were used to evaluate the importance level of the
respondents” opinions related to a construction
project’s failure. For this purpose, a five-level, Likert
type agreement scale was used [9], with 17 indicating
“the importance of that factor is very low™ fo 5~
indicating “the importance of that factor is very high”
as the anchor points, with <3 representing the
response “‘the importance of that factor is moderate™.
To ensure variable and content validity. the
questionnaire was evaluated by four experts in the Thai
and Malaysian construction mdustry.

» To test the construct validity of the questionnaire. the
Spearman’s rank correlation coefficient was used to
measure the relationship between factors. The testing
results showed that all the variable were correlated
indicating the construct validity of these variables [10].

e To test the reliability of the questionnaire scale. the
Cronbach’s alpha was used with a value from 0 to 1.
where 0 indicates the lowest reliability and 1 indicates
the highest reliability. For the study. questionnaire
scale reliability was calculated as 0.794. indicating
satisfactory reliability [11].

* A total of 60 questionnaires were returned from a total
of 70 questionnaires sent to both Thai and Malaysian
engineers, giving a highly acceptable survey response
rate of 85.7% [12].

2

Table 1. Construction project failure indicators

Project g e
failure ] & 5 £
indi & s = =
indicators - @ = % E =
g g o k- s £ h
=1 e 2 ] 2 =
= =] 7] = =
2 2 3 2 gz =
= 3 = = 3 5 =
o = = » % = ]
S| 8| 5| 2| 258 ¢
\ Bl P o] B 2£] &
z = =
References’\ % o g a
and country \, # 4
(21 V| N
Thailand
4 V| N
Malaysia
5 Ve VY|
Thailand

[51 ;
Malaysia ¥ v \ 1

[6]
Thailand v v v N v \

(4 VN v

Malaysia

¢ Data analysis and hypotheses testing was accomplished
as follows:
1) Amnalysis of the importance level of the indictors
comes from the following equation (1).

Mean
Importance level = —————
Standard Deviation
2) Comparison of the perceptions between Thai and
Malaysian ~engineers on construction project’s
failure indicators are presented in hypotheses Hy
and H;:

e Hp: Mean of perceptions between Thai and
Malaysian engineers on construction project’s
failure indicators are not different.

e H;: Mean of perceptions between Thai and
Malaysian engineers on construction project’s
failure indicators are different.

A significant level (a) of 0.05 was used to test the

hypotheses by comparing p-value obtained by the

Mann Whitney U Test and the significant level as

follows [13]:

e If p-value << 0.05, Hy is rejected.

(5]
—

o If p-value > 0.05. Hy is accepted.
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also increases.

The greatest importance in both countries was judged
to be the negative effects on safety. health and the
environment (importance level indices of 9.92 and 9.45
by Thai and Malaysian engineers, respectively). A
possible explanation 1s perhaps because the operation of
consfruction projects can be stopped if they do not
comply with safety requirements, and environmental

ICEAST 2018
Table 2. Respondents profile. laws. Therefore, the negative effects on safety, health
and the environment possibly affecting project cost.
Thai Malaysia time, quality, satisfaction of stakeholders. including
Respondents ] ¢ : SRR : ; ; i
engineer engineer dispute and litigation, that most likely importance effect
to the project success or failure.
Sent 32 38
Table 3. Ranking of construction projects failure indicators
Return 30 30 obtained from Thai engineers.
Percentage return 93.8% 78.9% 3
A Standard | Importance -
Tndicator Mean e 1 Ranking
] deviation level
Position
" B ] Negative
Senior engineer 40.0% 40.0% effects on
safety. health | 4.80 0.484 9.92 1
Engineer 60.0% 60.0% and
environment
Experience
Costoverrun | 4.67 0.479 9.75 2
610 years 56.7% 60.0%
1115 years 26.7% 36.7% Time overrun | 4.67 0.547 8.54 3
o - 70/, 0/ it
More than 16 years 16.7% 3.3% Quality 473 0:583 811 4
defects
Average value of organization per year
cﬁi‘;ﬂg’;ﬂ;‘& 457 | 0568 8.05 5
Less than USD 10 million 16.7% 0.0%
¥ Dispute and ; e A
USD 10 11111?1911 to USD 333% 40.0% litigation 4.33 0.606 7.15 6
20 million , j
USD 20 million to USD Table 4. Ranking of construction projects failure indicators
30 millicn 23.3% 43.3% obtained from Malaysian engineers.
More than USD 30 1 .
dll 26.7% 16.7% 1 J Standard | Importance 5
million Indicator Mean Moviag)) 1Ly Ranking
Negative
4 Data analysis results efffects on
safety, health | 4.63 0.490 9.45 1
\ . \ i and
4.1 Ranking of construction project’s failure environment
indicators
) ) Time overrun | 4.60 0.498 9.24 2
The analysed ranking results of perceptions between
Thai and Malaysian engineers on construction project’s
failure indicators are shown in Table 3 and Table 4. Costoverrun |+ 4.57 0.504 9.07 3
Table 3 and Table 4 show that the ranking indicators
influencing the failure of the constuction project were Quality _ )
. : 2 - 4.53 0.50 8.93 4
the same for both Thai and Malaysian engineers except defects
for ranked second and third (time and cost overruns
importance level indices of 8.54 and 9.75 by Thai S_gke}lolde_rs 443 0.504 8.79 5
engineers. and 9.24 and 9.07 by Malaysian engineers). In S A e
fact. both of the indicators have the same linear gt
relationship: when working time increases, cost overrun L 4.30 0.651 6.61 6

litigation

4.2 Mann Whitney Testing

Table 5 presents the results of the perceptions between
Thai and Malaysian engineers on construction projects’
failure indicators.
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Table 5. Hypotheses testing results. percentage): 1) negative effects on safety, health and
environment, 2) cost overrun, 3) time overrun, 4) quality
Hypotheses defects, 5) stakeholders' dissatisfaction. and 6) dispute
Indicator g and litigation.
Analysis by use of the Mann Whitney U Test also
Time overrun 0312 Not different determined that the perception differences between
engineers in their respective countries was also small.
Cost overrun 0217 Not different However, the negative effects on safety. health and
T environment had the highest priority (9.92) on Thai
: _ engineer perceptions, while with Malaysian engineers it
uality defects 0.081 Not different o Bk i
Dyaliy was slightly smaller at 9.45. This is probable because
i ey N ’ project construction safety, health and environmental
Stakeholders' dissatisfaction L.1/0 Not different issues directly and indirectly affect other project failure
T T indicators. For example, when an accident occurs. the
R T 0.095 Not different project is most likely to experience a delay in the
schedule. budget overruns, stakeholders' dissatisfaction.
Dispute and litigation 0.419 Not different and possibly dispute and litigation at the end.
Therefore, to avoid the project failure. “safety should

*When p-value = 0.05. Hp is accepted.

Table 5 also showed the hypotheses testing results
atter p-value analysis. These results indicated that the six
indicators influencing the perceived failure of Thai and
Malaysian engineers were significantly similar. The
possible reason why all indicators in perceived both Thai
and Malaysian engineers are similarly is that all those
indicators are considered as important on project
performance in the construction industry of both
countries. In addition, over the past years the
stakeholders in the construction industry of both
countries are almost focused on safety. health and
environment as a first priority along with cost. fime,
quality and other indicators. Therefore. a combined
analysis was also done to find the weight of the
indicators. These are shown in Table 6.

Table 6. Importance weights of construction projeet’s failure
indicators after a combined analysis.

Idicatos Importa([‘tytot; weights
Time overrun 1741%
Cost overmun 18.44%
Quality defects 16.43%
Stakeholders' dissatisfaction 15.36%
Negative et‘fects_on safety. 18.83%

health and environment

Dispute and litigation 13.54%

5 Conclusion

The purpose of this research was to compare the ranking
and significance of failure indicators with the Thai and
Malaysian construction industry. From the questionnaire
and the subsequent analysis. the results were ranked as
follows (most important to least important as weights of

be job one”. Also. there should be a heightened
awareness amongst all parties and managers about the
indicators and how to avoid them if possible. In the
future research may studies in different countries and
regions to compare the rank and importance level of
failure indicators.
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Abstract

-~ Continued unethical behavior by stakeholders within the oil and gas eonstruction industry
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has a possible impact on the failure of many projects. This study therefore aims to
\ investigate the impact of this type of behavior on the oil and gas construction industry. A
N, conceptual framework was developed from both a literature review and interviews with 8
NN experts working on oil and gas construction projects in Myanmar, Malaysia and Thailand. A
31-item questiennaire was used to measure the 304 responses, from which a confirmatory
factor analysis and structural equation model (SEM) were developed to investigate this
impact. The results revealed that the most significant direct impact on a project’s failure was
a main contracter's unethical behavior. Furthermore, the study determined that the
unethical behaviors of the consultant and designer had ne direct impact on a project's
failure but that there was an impact of the owner's unethical behavior. Ranked in order of
importance, the indicators of a project failure are as follows: stakeholders' dissatisfaction;
cost overrun; time overrun; negative effects on health, safety and environment; quality
defects; and dispute and litigation. The results provide a guideline for developing a code of
ethics to conduct unethical behavior investigations, which will help decrease future project

Keywords: Stakeholder management, ethics evaluation, project failure, oil and gas, SEM

2022 Penerbit UTM Press. All rights reserved

1.0 INTRODUCTION

Mason [1] indicated that for building and design professionals,
the incalculable value of human life demands nothing less than
the highest moral considerations from those who might risk it
otherwise. Unfortunately, in Thailand, news sources too
frequently blast the tragic news of construction failures and the
subsequent loss of human life [2]. This is supported by
Thailand’s National Statistics Office, in which data indicate that
the construction industry poses the highest risk of major
injuries and fatalities to workers compared to that in other
industries [2]. Often times, these tragedies can be directly
attributed to the unethical behavior or ‘shortcuts’ of some of
the stakeholders involved in the project. It has been said that
the cause of ethical failure in an organization can often be
traced to its organizational culture and the failure on the part
of the leadership to actively promote ethical practices [3]. This

is supported by a Price Waterhouse Coopers’ 2016 report on
economic crime in Thailand [4], in which it was determined that
economic  crime remains a serious issue affecting Thai
organizations, with nearly 80% of incidents of wrong doing
stemming from within organizations. According to Kang et al.
[5], the construction industry is no stranger to issues of ethics,
with research showing that the industry suffers from unethical
problems both at the corporate and operational levels. In
Malaysian research concerning unethical conduct within the
construction industry, Adnan et al. [6] detailed a long list of
examples including cover pricing, bid cutting, poor
documentation, late and short payments, subcontractors’ lack
of safety ethics, unfair treatment of contractors in tender/final
account negotiations, competitors’ overstatement of capacity,
and qualifications to secure work. Other examples include
competitors” falsification of experience and qualifications and
bureaucratic government policies. Ray et al. [7] also added

12:1 (2022} 41-48 | httpsy/fjournals.utm.my/findex.php/aej | elSSN 2586-9159| DOI: https://doi.org/10.11113/aejv12.16603
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improper tendering practices such as withdrawal, bid cutting,
cover pricing, and compensation of tendering costs, while Vee
and Skitmore [3] added collusive tendering behavior. Abdul-
Rahman et al. [8] further suggested that unethical conduct
among civil engineers within the construction industry
consisted of fraud, bribery, and collusive tendering. In the
examination of what constitutes ethical conduct, however,
Mason [1] suggested honesty, fairness, fair reward, reliability,
integrity, objectivity, and accountability. This was consistent
with Suen et al. [9], who identified ethical business practices in
construction contracting as integrity and honesty from
beginning to end. From the outcome of the literature review,
the researchers noted the lack of research concerning the
impact of unethical stakeholder behaviors on project failures.
Therefore, the objective of this study was to inspect the impact
of unethical stakeholder behaviors on failures of oil and gas
construction projects, from which the knowledge will help
reduce future project failures and the potential loss of human
life.

2.0 LITERATURE REVIEW
2.1 Construction Industry Project Failure

The success and failure of construction projects are two sides
of the same coin [10], with many researchers and professionals
elaborating on which indicators are key to a project’s success.
This is consistent with Pinto and Mantel [11], who mentioned
that the success or failure of a project is measured by the
difference between project expectations, both during and after
completion, and the actual observed performance of the
project when applied. Maktoumi et al. [13] identified key
project success indicators as on time project delivery, on
budget project delivery, and desired quality outcomes.

McManus and Wood-Harper [10] added time overrun, cost
overrun and defect of quality as components in the perception
of project failure. After conducting research an 97 construction
projects in the USA, Pinto and Mantel [11] also suggested that
the level of failure depends on the budget and schedule
implementation process, the perception of quality, and owner
satisfaction. Dusso and Bayeh [14] pointed out that time
overruns can instigate other negative effects on building
construction projects such as increasing costs and disputes
between the parties involved, which was also confirmed by
Chan and Kumaraswamy [14], as well as adding disputes and
litigation problems, which are frequent problems within the
Nigerian construction industry. Ikediashi et al. [15] analyzed
project failure factors for infrastructure projects in Saudi Arabia
and determined that the most important factors were budget
overruns and ethics. Other researchers and professionals have
also discussed construction project failures in terms of quality
defects [16], negative effects on safety, health and the
environment [17], stakeholders' dissatisfaction [14], and
disputes and litigation.

Based on the above and other literature reviews, six primary
project failure indicators were identified. These have been
summarized in Table 1 as follows: (1) time overruns, defined as
the inability to meet contract deliverables within the stated
contract time; (2) cost overruns, which involves unexpected
costs incurred in excess to budgeted amounts due to an
underestimation of the actual costs during budgeting; (3)

quality defects, which occur when project-specific
specifications and standards are not met; (4) stakeholders'
dissatisfaction, defined as dissatisfaction with the overall
construction project when the project is completed; (5)
negative effects on safety, health and the environment, defined
as accidents and injuries during operation to individuals inside
and outside of the project, which also includes health and
environmental impacts during and after construction; and (6)
disputes and litigation, which sometimes arise when project
deliverables are not met on time, at cost, and at the quality
level defined.

Table 1 Project failure factors in the construction industry

No. Project Failures References

1 Time overruns (PF1) [11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22]

2 Cost overruns (PF2) [11,12, 13, 14, 15, 16, 17, 18, 19,
20,21, 22]

3 Quality defects (PF3) [11, 12, 13, 14, 16, 17, 19, 20, 21]

4 Stakeholders' [11, 13,16,17]

dissatisfaction (PF4)
5 Megative effects on  [18, 17, 19, 20]

safety, health and the
environment (PF5)

6 Disputes and litigation  [12, 13, 14, 16, 17, 18, 21]
(PF6)

2.2 The Evaluation of Stakeholders’ Unethical Behavior Within
the Construction Industry

In recent years, ethics has become a subject of research in
various fields, but according to Price Waterhouse Coopers [4],
approximately 20% of the companies in Thailand have no
formal ethics and compliance programs in place. From the
same survey, 64% of the respondents felt that opportunity was
the main driver of internal fraud, far outweighing other
elements including incentives/pressure and rationalism.

Ray et al. [7] examined the Australian construction tender
process and defined ethical behavior as a set of moral
principles or set of values that are relevant to what is right or
wrong, good or bad. Kang et al. [5] suggested that ethics are
moral principles that regulate proper human behavior. This is in
agreement with standards devised by the Academy of Human
Resource Development [23]. In their document, they proposed
a comprehensive list of standards on ethics and integrity,
including competence, integrity, professional responsibility,
respect for people’s rights and dignity, and concern for others’
welfare social responsibility. Loo [24] discussed business ethics
assessment as using multidimensional measures such as justice,
rights, relativism, egoism, utilitarianism and deontology.

Vee and Skitmore [3] investigated project managers,
architects and building contractors, and determined that
although 90% subscribed to a professional code of ethics, all
had witnessed or experienced some degree of unethical
conduct in the form of unfair conduct, negligence, conflicts of
interest, collusive tendering, fraud, confidentiality and
propriety breaches, bribery and violations of environmental
ethics. Russ-Eft [25] examined professional ethics and used the
Program Evaluation Standards (Joint Committee on Standards
for Educational Evaluation), the Guiding Principles (American
Evaluation Association), and the Standards on Ethics and
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Integrity (Academy of Human Resource Development) for
evaluation. This was similar to Mason [1], who used the Society
of Construction Law’s Statement of Ethical Principles to
promote a single ethical code for the construction industry
based on research in the UK, USA, Australia and South Africa. It
was determined that ethical behavior is the compliance with
ethical principles including honesty, fairness, fair rewards,
reliability, integrity, objectivity, and accountability.

Table 2 stakeholders’ behavioral factors in construction projects

Stakeholders’ Behaviors References

1. Poor communication and [12, 18, 19, 20, 21, 26, 27, 28,
coordination 29]

2. Late in handing over site [12, 19, 21, 27,28, 29, 30]

3. Late in progress [12, 14, 18, 19, 20, 27, 28, 29,

5 payments 30, 31,32, 33]
£ 4.interference and [27, 32]
O suspension
5. Unrealistic contract [20, 26, 27, 29, 32]
duration imposed
6. Negligence in making [12,18, 19, 20,721,727, 28,29,
decisions and approval 30, 31, 32, 33]
1. Poor communication and (18, 19, 20, 26, 27, 28]
coordination
€ 2. Poor supervision and [27, 29, 32, 33]
.::; project control
2 3. Poor qualification of staff [20, 26, 29, 31]
S assigned to the project
4, Late in performing (26, 29, 31, 33]
inspection
1. Poor communication and (18, 19, 20, 28]
coordination
2. Insufficient data [14, 21, 26, 28]
5 collection and survey
;u 3. Design errors and (14, 19, 20, 21, 26, 28, 30, 31]
¥ omissions
8 4 Assigned design team has  [14, 20, 26, 28, 30]
inadequate experience
5. Late in producing design [14, 20, 21, 26, 28, 30]
documents
1. Poor communication and [12, 18, 19, 20, 26, 29, 30]
coordination
2. Late in payments to {12, 18, 19, 20, 21, 26, 28, 29,
subcontractors and 30, 31, 32, 33]
suppliers
3. Poor planning and [12, 14,18, 19, 20, 21, 26, 27,
. scheduling 28, 29,30, 31]
‘S“ 4. Poor project [12, 44, 19, 20, 21, 26, 27, 28,
£ management and site 29,31,32, 33]
§ supervision
5. Use of unacceptable [19, 26, 27, 28]
construction techniques and
methods
6. Lack of safety rules and [14, 26, 32]
regulations
7. Lack of transparency in [21,32]

the procurement process

Based on the literature review, it was concluded that
unethical behavior is an action that has a negative effect on
others or on society and one's community. The stakeholders’
unethical behaviors in this study include actions such as
dishonesty, a lack of straightforwardness, unfairness, and
irresponsibility. Table 2 presents a summary of the
stakeholders’ behaviors that have a negative effect on

construction projects. Stakeholders in this study are defined as
the owners, consultants, designers, and main contractors.

On larger scale construction projects, Toor and Ogunlana
[17] pointed out that project quality is dependent on ethical
behavior, while Abdul-Rahman et al. [8] stated that unethical
stakeholder behaviors contribute significantly to a construction
project’s final quality. This is consistent with PWC [4], which
discussed “the integrity chain” and reported that unethical
behavior, such as the use of unspecified materials or not
following procedures and specifications, have a relationship
with safety and quality performance. Suen et al. [9] also
confirmed that the management of ethics is a significant part of
managing a construction project’s performance, which is also
an important aspect of a project’s potential for failure or
success. lkediashi et al. [16] suggested that ethical issues need
to be addressed in project failures.

The review of the literature therefore reveals that it is
possible that stakeholders’ unethical behaviors, in terms of
construction project execution, can impact a project’s failure.
However, the possible impact has never been proven. Thus,
this study was designed and developed a conceptual
framework with research hypotheses to examine the possible
impact of stakeholders’ unethical behaviors on a project’s
failure.

3.0 RESERCH METHODOLOGY

The development of the research hypotheses and conceptual
framework was performed in three steps. In the first step, the
literature and theory on project failures and stakeholders’
unethical behavior evaluation within the construction industry
were reviewed. Then, the stakeholders’ behaviors that have
negative effects on construction projects were summarized in
Table 2. In the second step, deep interviews were conducted
with 8 experts who have 20 or more years of expertise as
stakeholders in oil and gas construction projects. From these
interviews, determinations and comparisons were made
concerning stakeholders’” unethical behaviors in comparison to
that reported in the reviewed literature. This analysis is
summarized in Table 3. Finally, the research hypotheses and
conceptual framework were developed to determine the
impact of stakeholders’ unethical behaviors on a project’s
failure (Figure 1). The 7 research hypotheses are as follows:

H1: Owners’ unethical behaviors have a positive direct
impact on project failures.

H2: Main contractors’ unethical behaviors have a positive
direct impact on project failures.

H3: Main contractors’ unethical behaviors have a positive
indirect impact on project failures through the intervening role
of owners’ unethical behaviors.

H4: Consultants’ unethical behaviors have a positive direct
impact on project failures.

H5: Consultants’ unethical behaviors have a positive indirect
impact on project failures through the intervening role of
owners’ unethical behaviors.

H6: Designers’ unethical behaviors have a positive direct
impact on project failures.

H7: Designers’ unethical behaviors have a positive indirect
impact on project failures through the intervening role of
owners’ unethical behaviors.
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Table 3 Factors influencing project failures due to unethical
stakeholders’ behaviors

No. Stakeholders’ Unethical Behaviors

2 § The project owner neglected to provide clear information
to the stakeholders (OUB1)

2 The project owner was negligent in handing over the
construction site to the contractor in the agreed upon
time (OUB2)

3 The project owner intentionally planned to prolong the

payment process after the work was completed as
agreed (OUB3)

4 The project owner interrupts and suspends work without
cause (OUB4)

5 The project owner's intent is to have an unrealistic and
unachievable contract schedule (OUB3)

6 The project owner is negligent in the decision-making,

review, and approval of project documents, including
changes that impact the project’s scope and completion

(ouBs)

7 The project consultant neglected to communicate and
coordinate with the stakeholders (CUB1)

8 The project consultant is negligent in the supervision and
control of the project (CUB2)

9 The project consultant  intentionally  assigned
inexperienced and poorly qualify personnel to the
project (CUB3)

10 The project consultant is negligent in the review and

approval of project documents, including performing
inspections that impact the project's scope and
completion (CUB4)

11 The project designer neglected to provide an answer
technical query, which impacted the stakeholders (DUB1)

12 The project designer neglected to perform a site survey,
which impacted the design document (DUB2)

13 The project designer ignored the design steps and
processes (DUB3)

14 The project designer deliberately assigned work to an
inexperienced design team (DUB4)

15 The project designers neglected to produce and deliver
design documents on time (DUBS)

16 The main contractor's intent is to provide unclear and
untrue infermation to the stakeholders (MUB1)

17 The main contractor's intent is to prolong payment after

work has been completed by the subcontractor or
delivered by the supplier (MUB2)

18 The main contractor is negligent in planning and
scheduling (MUB3)

19 The main contractor is negligent in project site
management and supervision (MUB4)

20 The main contractor uses unacceptable construction
technigues and methods (MUBS)

21 The main contractor is negligent in safety procedures and
regulations (MUB6)

22 The main contractor lacks transparency in the

procurement process (MUB7)

To test and inspect the developed hypotheses, a
questionnaire was designed based on a conceptual framework
of 5 latent variables and 28 observed variables. These variables
are outlined in Table 1 and Table 3. In Part 1 of the
questionnaire, there were 3 items related to the respondents’
general characteristics, including position level, experience, and
type of organization. In Part 2 of the survey, 28 items were
used to evaluate the importance of the respondents’ opinions
related to stakeholders’ unethical behaviors and their
relationship to a project’s failure.

For this purpose, a five-level Likert-type [34] agreement scale
was used, with “1” indicating “the importance of that factor is
very low” to “5” indicating “the importance of that factor is
very high” as the anchor points, and “3” representing the
response “the importance of that factor is moderate”. To
ensure variable and content validity, the questionnaire was
evaluated by 8 experts in the oil and gas construction industry.

The sampling frame was generated from the private
company units listed in the Department of Business
Development Directory. The sampling units were all involved in
oil and gas construction projects. Then, the samples were
randomly selected from this sampling frame, i.e., owners,
contractors, consultants, and designers. A pilot study of 22
questionnaires was performed. These questionnaires were sent
to supervisors and management level personnel at ongoing oil
and gas construction projects in Yangon, Myanmar, Kuala
Lumpur, Malaysia and Bangkok, Thailand. Thereafter, an online
survey was developed using Google Forms. The Spearman's
rank correlation coefficient was used to test the construct
validity of the questionnaire, as it measures the relationship
between factors. The results showed that all the observed
variables were correlated, indicating the construct validity of
these variables [34]. Additionally, Cronbach’s alpha was used to
test the reliability of the questionnaire scale. The reliability
coefficient value ranges between 0 and 1, with a value of +1
indicating a high reliability [35]. The reliability of the study
questionnaire scale was calculated as 0.944, indicting high
reliability.

The questionnaire survey method was used to collect the
personal information of and specific opinions on project failure
causes due to unethical stakeholders” behaviors from
professionals with various levels of related experience in oil and
gas construction projects. A confirmatory factor analysis (CFA)
was performed to confirm the relationships between the sets
of 28 observed variables and 5 latent variables. A CFA is the
measurement component of a structural equation modeling
analysis, which also helps to reduce errors or mistakes when
measuring observed factors. Arbuckle [35] indicated that when
accessing measurement models, a CFA is used, followed by
structural equation modeling (SEM), to examine the general fit
of the proposed model with the data as well as to identify the
overall relationships among the constructs. The Amos user’s
guide suggests that a root mean square error of approximation
(RMSEA) value of approximately 0.05 or less indicates a close fit
of the model in relation to the degrees of freedom [35]. Then,
the conceptual framework was executed using an SEM and
adjusted until the model met the SEM analysis criteria.

A structural equation modeling (SEM) analysis  was
conducted using the Amos software program [35]. The indices
used to assess the model’s consistency included the p-value,
relative chi-square (x2=df), goodness-of-fit index (GFl), adjusted
goodness-of-fit index (AGFl), comparative fit index (CFI),
incremental fit index (IFl), and root mean square error of
approximation (RMSEA). The criteria and index values for the
GFI [36] are presented in Table 4.

4.0 RESULTS AND DISCUSSION

From the responses generated using Google Forms, a total of
304 questionnaires were verified as useable from the original
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400 questionnaires sent, giving a response rate of 76.0%. From
the sample of 304, 3.3% were determined to be in executive
management (e.g., chief executive officer, senior executive
officer, managing director, or deputy managing director), 23.0%
indicated they were at the middle management level in their
career (e.g., general manager, business development manager,
project manager, construction manager, safety manager,
QA/QC manager, engineering manager, procurement manager,
or planning and cost control manager), 27.6% were chief or
senior level engineers (e.g., chief engineer, senior project
engineer, senior construction engineer, senior planning
engineer, engineering team leader, procurement team leader,
or construction site representative), while the majority (46.1%)
were engineer and officer level support (e.g., project engineer,
project coordinator, construction engineer, planning engineer,
cost engineer, civil engineer, mechanical engineer, electrical
engineer, procurement engineer, or safety officer).

Table 4 shows the results from the goodness-of-fit criteria
and recommended index values, while Figure 2 shows the final
SEM modeling results. The analytical results for the SEM

indicated multiple values for the goodness-of-fit index, which
confirmed the accuracy of the model fit. The SEM analysis with
Amos 20 determined the accuracy of the model fit from the
goodness-of-fit index. As confirmation of this finding, Hair et al.
[36] have indicated that factor loadings or regression weight
estimates of latent to observed variables should have values
greater than 0.50, which indicates that all the constructs
conform to the construct validity test and walidity
convergence. Further confirmation was established as the
results of the GFl equaled 0.943 and the AGFI equaled 0.916;
these values were in accordance with recommended index
values by [36]. The RMSEA was equal to 0.020, which was in
agreement with the recommended index values by [35].

A direct impact of owners’ unethical behaviors on project
failures was shown to exist as there was a standardized
regression weight of 0.330, with a p < 0.001, as shown in Figure
2. The results reinforced previous research [1,8] in which an
increase in owners’ unethical behaviors significantly impacted
the chances of a project’s failure. Therefore, hypothesis H1 was
accepted.

[ cuex |[ewsz |[ cus3s ][ cusa |

Designers”
Unethical
Behaviors

H7

Main Contractors’
Unethical Behaviars

Owners'
Unethical
Behaviors

Project Failures

[[nuBz ][ ez |[ musa |[ MuBs |[ mues |[ wuse |[ mug7

Figure 1 Conceptual framework

Table 4 Goodness-of-fit criteria and indices

Goodness-of-fit criteria (Recommended index values) Confirmatory factor analysis, CFA Final SEM
ouB CuB DUB MUB PF
p-Value (0.05 < p £ 1.00) 0.118 0.264 0.111 0.078 0.062 0.056
Relative chi-square (0 < y¥df = 2) 1.605 1,333 1.880 1.597 1.860 1.140
Goodness-of-fit index (0.09 = GFI < 1.00) 0.989 0.996 0.992 0.983 0.987 0.943
Comparative fit index (0.09 < CFl £ 1.00) 0.975 0.997 0.984 0.979 0.988 0.985
Incremental fit index (0.9 < IFI £ 1.00) 0.976 0.997 0.984 0.979 0.988 0.985
Tucker-Lewis index (0.9 < TLI £ 1.00) 0.952 0.991 0.960 0.965 0.978 0.979
Adjusted goodness of fit index (0.9 < AGFI < 1.00) 0.970 0.982 0.970 0.964 0.965 0.916
Root mean square residual (0 £ RMR < 0.05) 0.010 0.005 0.007 0.012 0.007 0.014
Root mean square error of approximation (0 < RMSEA = 0.08) 0.041 0.031 0.050 0.041 0.049 0.020
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Figure 2 Final SEM model

The main contractor’s unethical behavior also exhibited a
significant direct impact on a project’s failure, as the calculated
direct impact standardized regression weight was 0.663, ata p
< 0.001. Therefore, H2 was also accepted. The research findings
are supported by other studies including Vee and Skitmore [3],
who indicated that the main contractor’s unethical behaviors
have a negligent effect on safety procedures and regulations. In
Thailand, Jitwasinkul et al. [37] concluded that an improvement
in safe work behavior can be obtained by controlling
leadership, management commitment, participation, and the
perceived behavioral control node of stakeholders.

Concerning hypothesis H3, it was determined that there was
no significant correlation between a contractor’s unethical
behavior and a project’s failure if the process is mediated by
the owner’s unethical behaviors (the standardized regression
weight was negative at -0.149). A contributing reason for this
finding is that in most oil and gas construction projects in
Myanmar, Malaysia and Thailand, the project owner will assign
a consultant to manage and control the main contractor for
them. Therefore, unethical behavior by the main contractor has
no direct relationship with the owner’'s unethical behaviors,
and H3 was rejected.

The role of consultants and their unethical behavior was also
studied. From the results, it was determined that there was no
direct impact of the consultants” unethical behaviors on a
project’s failure because the standardized regression weight
was negative (-0.738). Therefore, hypothesis H4 was rejected.
In the investigation concerning the designer's unethical
behaviors and the impact on a project’s failure, H6 was

rejected, as the standardized regression weight was 0.068 at a
p>0.05.

However, hypotheses H5 and H7 were accepted, as the
standardized regression weights were 0.615 at p < 0.001 and
0.502 at p < 0.001, respectively. The reasons for these findings
include the fact that the working process of consultants and
designers are reviewed and approved by the project owner. In
turn, for oil and gas construction projects, unrealistic time
given by the owner to the designers leads to poor performance
in the design phase [30]. Therefore, if the consultant and
designers’ unethical behaviors increase together with the
owner’s unethical behaviors, the potential for the project to fail
also increases. Additionally, if there is unethical collusion
between the project’s principals including the consultants and
the owners, project failure is almost assured, especially when
the owner is a government agency [6].

The results of this study are in accordance with the research
by Suen et al. [9], in which the unethical behaviors of
stakeholders were determined to be an important element in
construction project performance. Stakeholders’” unethical
behaviors also impact the financial performance and reputation
of the industry and are important for safety and quality [1,4].
Additionally, Abdul-Rahman et al. [8] mentioned that
stakeholders’ unethical behavior has a significant effect on a
project’s quality in the construction industry. Additionally, the
findings of this study are in agreement with those of other
studies in which the factors that have the greatest impact from
unethical behaviors are time overruns, cost overruns, quality
performance, and dissatisfaction of all parties, including
disputes and litigation [14, 16, 17].
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5.0 CONCLUSION AND APPLICATION

In summary, stakeholders’ unethical behavior has both a direct
and indirect impact on a project’s failure. The results showed
that the unethical behaviors of a project owner and main
contractor can have a direct impact on a project’s failure. The
study determined that the unethical behaviors of the main
contractor highly impact the failure of a project. However, the
main contractor’s unethical behavior has no relationship with
the owner's unethical behavior. Furthermore, the unethical
behaviors of consultants and designers will have an indirect
impact on a project’s failure through the intervening role of the
owner's unethical behaviors, but the unethical behaviors of the
consultant and designer will not have a direct impact.

This study has made a contribution by filling a knowledge gap
in the proposed conceptual model concerning the impact of
stakeholders’ unethical behavior on oil and gas construction
project failures. The model can be applied to help develop and
generate a code of ethics for construction projects, as well as to
help increase industry and government awareness of the issues
and prevent construction failures leading to the tragic loss of
life [37]. In addition, the model can be applied to cultivate
better organizational culture in groups of stakeholders.

In application of the model, project and construction
managers who are responsible for stakeholders can benefit
from the model by using its framework to develop a code of
ethics to conduct ethical behavior investigations, which are
comprised of the following two phases. In the first phase, the
prequalification process, stakeholders’ compliance with the
previously stated ethical behavior code should be evaluated. If
a stakeholder has demonstrated non-compliance with the
stated code, that stakeholder should be omitted from the
prequalification process. For example, in the prequalification of
designers, if a designer has demonstrated past unethical
behaviors by intentionally providing unclear and untrue
information to other stakeholders, they should be eliminated
from the prequalification list. In the second phase, during
project implementation and execution, there should be a
stakeholder ethics evaluation. If the stakeholders are not found
to be in compliance with the ethics code, project managers
should remind the offending parties of the code and implement
procedures to rectify the situation, prevent further incidents
and reduce the project’s potential failure.
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