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ABSTRACT

Background: The oil and gas industry frequently face budget overrun issues. Project costs increase,
stakeholders are dissatisfied, and overall performance suffers. To avoid this, it is important to find
effective methods for preventing or mitigating the risk of cost overruns.

Aim: The objective of the study is to analyze the relationship between resource-related factors, such
as labor, equipment, and material factors, and cost overruns in the oil and gas projects in Kazakhstan.
Materials and methods: A structured survey consisting of 15 resource-related risk factors
was distributed to experienced professionals working in the oil and gas sector. A total of 172 valid
responses were gathered. The data were evaluated using descriptive statistics, econometric methods
and partial-least squares structural equation modeling (PLS-SEM) to assess reliability, validity, causal
relationships, and regressed variables.

Results: The empirical analysis shows that labor-related risks, including labor shortages, low productivity,
and labor incompetence, have the most substantial and statistically significant impact on cost overruns.
Material-related and equipment-related risks demonstrate a moderate yet meaningful effect. All three
latent constructs exhibit internal consistency and convergent validity. Furthermore, change orders
and financial difficulties are also strong contributors to cost escalations.

Conclusion: The study concludes that effective resource planning is critical for minimizing cost
overruns and ensuring the successful execution of oil and gas projects in Kazakhstan. Improving
workforce competency, enhancing material supply reliability, and efficiently providing physical resources
are recommended practices for overall project management body of knowledge.

Keywords: resource management; risk management; oil and gas projects; cost overruns; structural
equation modeling.
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Opu rmHanbHoe uccriegoBaHue

CTpyKkTypHOE MoAaenMpoBaHue U aHanu3 NpUYMH nepepacxona
cpeAcTB B HedpTerasoBbIX npoekrax KazaxcraHa

M.K. Cei3gbikoB’, I.C. TankynakoBa?, I.T. LlakynukoBa®

'KasHUTY um. K.N. Camnaesa, 2. Anmamel, KazaxcmaH
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AHHOTALUMUA

O6ocHoBaHue. HedpTeraszoBas oTpacnb perynsipHo cTankvMBaeTcs ¢ npobnemon npesbieHns GlompkeTa
npu peanusaumm npoektoB. CTOMMOCTM paboT pacTyT, 3aMmHTEPecOBaHHble CTOPOHbI HEOOBOMbHbI,
a obLas npon3BoaMTenbLHOCTb cTpagaeT. B Takux cnyyasx ocobyio akTyanbHOCTb npuobpeTaeT nomck
3P PEKTUBHBIX METOA0B NPEAOTBPALLEHUS UMM CHUXKEHWS! pUCKa Nepepacxona CpeacTs.

Lenb. Llenbio wnccnepoBaHus €BNSeTCA aHanu3 B3aMMOCBA3M MexXay akTtopamu pecypcHOro
obecneyeHns, TakKuMM Kak YenoBeveckue, mMatepuanbHble N TeXHUYeckue pecypcbl, U nepepacxofom
cpeacTB B HedbTera3oBbix NpoekTax B KaszaxcraHe.

Martepuanbl n metoabl. CTPYKTYPMPOBaHHbIA ONpoc, BKoYaowmii 15 dakTopoB pucka, CBA3aHHbIX
C pecypcamu, 6bin NPoBeAEH cpeaun ONbITHLIX CneumanncToB, paboTalowmx B HedTerasoBo oTpacnu.
Bbino nonyveHo 172 poctoBepHbIx oTBeTa. [JaHHble Gbinn OLEHEHBI C UCMOMNb30BaHWEM ONUCaTENbHON
CTaTUCTMKM, SKOHOMETPUYECKMX METOAOB M MOAENMPOBAHNSA CTPYKTYPHbBIX YPaBHEHWUIA C UCMONb30BaHNEM
MEeTo4a YacTWYHbIX HaumeHblumx kBagpatoB PLS-SEM (anrn. Partial Least Squares Structural
Equation Modeling — mogenupoBaHue CTPYKTYpPHbIX YpaBHEHWA METOOOM YacTUYHbIX HauMeHbLUMX
KBagpaToB) AN OLEHKW HafAeXHOCTW, BannaHOCTW, NPUYUHHO-CIEACTBEHHbIX CBA3EN U PErpecCUOHHbIX
nepemMeHHbIX.

PesynbraTbl. OMNMpUYECKUiA aHanM3 nokasbiBaeT, YTO PUCKM, CBSI3aHHbIe C paboyert cunow, Bkrvas
HexBaTKy paboyel cunbl, HU3KY MPOU3BOANTENBHOCTb Y HEKOMMETEHTHOCTL paboyen Cunbl, OKasbiBaroT
Hambornee CylWEeCTBEHHOE W CTaTUCTUYECKM 3HaYMMOe BNWSHME Ha nepepacxod cpeacts. Puckw,
CBAi3aHHble C Matepuanamu u obopyaoBaHMEM, OEMOHCTPUPYHOT YMEPEHHOEe, HO 3Ha4YMMOE BrUsIHUE.
Bce Tpu nateHTHble KOHCTPYKUMW AEMOHCTPUPYIOT BHYTPEHHIOK COMMacoBaHHOCTb W KOHBEPreHTHYHo
BanuaHocTb. Kpome TOro, 3asiBkM Ha BHECEHWE U3MEHEHWU B NMPOEKT U (PUHAHCOBbIE TPYAHOCTU Takke
BHOCSAT 3HAYMTEMbHbIN BKNaA ANs NPeBbILLEHUs 3aTpar.

3akntoyeHue. B nccnegoBaHun caoenaH BbIBOA4 O TOM, YTO 3pdeKTUBHOE NiiaHMpOBaHME PecypcoB
UMeeT pelualollee 3HadYeHne Ans MUHMMU3auuM nepepacxodoB CPeacTB M obecrneyvyeHns ycrneluHon
peanusaumm HedTerasoBblx NpoekToB B KasaxctaHe. [loBbileHWE KOMMNETEHTHOCTU pabouen cunbl,
MOBbILLIEHNE HaOEXHOCTU MOCTAaBOK maTepuanoB W 3ddeKTMBHOE MNpefocTaBneHne maTtepuarnbHO-
TEXHUYECKUX PECYpPCOB SIBMAOTCA PEKOMEHAyeMbIMM MNpakTukamu Ans oblwero csoga 3HaHui
no ynpaBneHunto NpoekTamu.

Knroveewle crioea: ynpaeneHue pecypcamu, yrnpasereHue puckamu, Hegmeaasosble [poeKmoil,
rnepepacxo0 cpedcms, MoOernuposaHuUe CmMpyKmypHbIX ypasHeHUU.
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TynHycka 3epTTey

KasakctaHpafbl MyHan-ras xxobanapbiHAafbl WbiFbIHAAPALIH acbIn
KeTy cebenTepiH KypbiibIMAbIK MOoAeNbAeY XaHe Tanaay

M.K. CeizgbikoB', I.C. TankynakoBa?, I'T. LUakynukoBa®

'K.N. Combaee ambiHOarbl Ka3¥T3Y, Anmamsl Kanacsi, KasakcmaH

2Anmamsbi MeHeOxmeHm YHusepcumemi, Anmamsl Kanacbl, KasakcmaH

3Caghu ©mebaes ambiHOarbl Ambipay MyHal XaHe 2a3 yHueepcumemi, Ambipay Kanacbi, Kasakcmat

AHHOTALUUA

Herizpgey. MyHan-ras canacbl »obanapablH GlompKeTTeH acbin Tycy MacerneciHe yHemi Tan 6onagbl.
WeirbiHOap aptagbl, Mygdeni TapanTapAblH, HapasbifbiFbl KyLleredi, XXanmnbl eHiMAinik TemeHaengi.
OcblHOan xargannapga WeiFbiHAAP apTyblHbIH, angblH any Hemece as3anTydblH TUiMAi agicTepiH Taby
epeKLue MaHpI3apl.

MakcaTtbl. 3epTTeydiH MakcaTbl — eHbek, xabablk xxaHe MaTepuanablk hakTopnap CUsikTbl pecypcTapFra
bavinaHbicTbl hakTopnap MeH KasakctaHgarbl MyHaw-ra3 )obanapblHAafb! LWbiFbIHAAPAbIH acbIn KeTyi
apacbiHAarbl 6avinaHbICTbl Tanaay.

Martepunanpap MeH agictep. MyHal-ra3 canacbiHga >XYMbIC ICTEWTIH Taxipubeni mMamangapra
15 pecypcTapfra banaHbICTbl ToyeKken akToprnapbliHaH TypaTbiH KypbinbIMAbIK cayarnHama Tapatbingpi.
Bapnbifbl 172 xapamabl xayan xuHangbl. Jepektep ceHiMainikTi, )xapamabinbIKTel, ceben-cangapnbik
GavinaHbicTapabl XKoHe perpeccuBTi anHbiManbinapabl Oaranay yuWwiH cunattamanblk CTaTUCTUKA,
9KOHOMETpPUKanbIK SiCTep >kaHe iliHapa eH Killi KBagpaTTap KypbinbiMAblK TeHAeynepiH moaenbaey
(PLS-SEM) kemerimeH 6aranaHgpi.

HaTtuxenepi. Omnupukanelk Tangay eHbekke HGannaHbICTbl Toyekenaep, COHbIH iwiHae eHbeK KyLuiHiH
TanwbINbiFbl, TOMEH BHIMAINIK XaHe eHDOeK KyLWiHiH OinikTiniriHiH, Temengiri WbiFbiIHOAPAbIH, acbin
KETyiHe eH erneyni XaHe cTaTUCTUKanblK TypfblaH MaHbl3Obl 9cep eTeTiHiH kepcetedi. Martepuangblk
XoHe xabablkka OannaHbICTbl Tayekenaep oprawa, 6ipak MaHbi3abl acep etedi. bapnbik yLw xacblpblH
KYPbISbIM LUK COMKECTIK MeH KOHBEPreHTTi xapamabinbikTbl kepceteqi. CoOHbIMEH KaTap, earepictepre
TanchlpbiCTap MEH KapXXbifblK KUbIHABIKTap Aa WbifbiHAapAblH ecyiHe KyLWwTi biknan eteqi.

KopbITbiHAbI. 3epTTey TuiMai pecypcTapabl »Kochnapray LWbifblHAapAblH  acbin  KETYiH as3anTy
xoHe KasakctaHgaFbl MyHaw-ra3 >xobanapblHblH ~ COTTIi  OpblHAANyblH  KamTamacbl3  eTy
YWiH MaHbI3AbINbIFbIH  KOPbITbIHAbLINAK kenedi. XXymbIC KywWiHiH OinikTiniriH apTThipy, MaTtepuangblk
XabablKTayablH CeHiMAiniriH  apTTblpy >kaHe duamKkanblk pecypctapabl TUiMAI KamTamacbi3 ety
xobanapgpbl 6ackapyablH xannbl 6inim 6epy Xyreci yLWiH yCbiHbINATbIH TaXipubenep 6onbin Tabbinagbl.
Hezizzi ce3dep: pecypcmapObl backapy, mayekendepdi 6ackapy, MyHali-ea3 xobanapsl,
WwhlrbIHOaPObIH ackin Kkemyi, KypbirbiMObIK meHoeyrnepdi modesiboey.
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Introduction

The oil and gas industry of the Republic of Ka-
zakhstan has been the most rapidly developing
and capital-intensive since the country attained
independence. The nation’s economic develop-
ment is hugely dependent upon the industry trends
including cyclical variations in oil prices and glob-
al and local recessions. Therefore, stakeholders’
primary role lies in creating effective mechanisms
for attracting foreign investments and ensuring a fa-
vorable environment for the implementation of oil
and gas projects.

Numerous oil and gas projects worldwide are asso-
ciated with risks that result in either delays in time-
ly completion, increased project costs, or both.
Merrow E.W. indicates that merely 22% of pro-
jects are deemed successful, while 78% of pro-
jects experienced verified budget overruns of 33%
and completion delays of 30% [1]. Although not for-
mally recorded, oil and gas projects in Kazakhstan
also experience time delays and cost overruns
that significantly affect their overall success and fi-
nancial feasibility.

Recently, Offshore Technology journal cited
Bloomberg and reported that the Tengiz Future
Growth Project would face an additional 1.5 billion
USD in costs, bringing the total cost to approx-
imately 48.5 billion USD, compared to the initially
approved price of 37 billion USD [2]. Furthermore,
the project was originally scheduled for comple-
tion by mid-2022, but has been postponed twice,
and has been actually launched in the first quarter
of 2025.

In this context, Project Management Institute de-
fines resources as project personnel, equipment
required to execute activities, and materials neces-
sary to complete the project deliverables [3]. Each
resource type may pose unique challenges that lead
to cost overruns. Labor shortages, machine mal-
functions, and material supply difficulties are prev-
alent obstacles that can impede project progress.
Consequently, understanding causes that result
in cost overruns is essential for the successful com-
pletion of projects.

Chanmeka A, et al., indicated that inadequate plan-
ning and poorly specified project scope are signif-
icant factors leading to schedule and cost perfor-
mance challenges in oil and gas projects in Alberta,
Canada [4].

Shash A.A. and AbuAlnaja F.M. recently identified
23 factors influencing material availability and high-
lighted that material delays, mistakes in design
and binding documentation, poor estimation,
and material cost inflation are the predominant
and critical determinants of low performance in Sau-
di Arabian oil and gas projects [5].

Extensive research studies have categorized cau-
ses into client (or owner), contractor, consultant,
labor, equipment, material, financial, and external-
related factors [6-8].

Syzdykov M., Seitimov T. and Baibussinova Z.
have emphasized the importance of resource-

related risks in Kazakhstani oil and gas industry.
Their proposed approach utilized qualitative
(expert assessments) and quantitative (relative
index) methodologies to systematically classify
and address risk factors [9].

The aim of this study is to further evaluate complex
relationships between resource variables, their de-
pendencies via latent constructs, and the potential
effects on cost overruns. Partial Least Squares
Structural Equation Modeling (PLS-SEM) is em-
ployed to analyze and model the relationships be-
tween identified risks and their constructs on project
cost overruns.

Materials and methods

The study employed a quantitative method to ex-
amine the impact of resource-related risk factors
on project cost management. Comprehensive litera-
ture review revealed 11 factors related to resources
and 4 factors that frequently cause direct project
cost overruns.

The questionnaire was subsequently designed
and distributed to project managers, supervisors,
and technical teams via an online Google Form ap-
plication. The survey was administered to a target-
ed group of individuals with extensive experience
in project management.

Participants were requested to assess the impact
of risks using a five-point Likert scale, with 0 de-
noting “none”, 1 indicating “mild”, 2 — “moderate”,
3 — “severe”, and 4 signifying “very severe” impact.
The risks factors were not categorized into latent
constructs since the research aimed at conducting
confirmatory factor analysis by structural equation
modeling.

R programming language was used to conduct
the partial-least squares structural equation model-
ing and interpretation of survey data, including reli-
ability and validity tests.

Econometric Model and Hypotheses
Formulation

The main research question of the study is to eval-
uate the effect of resources, such as equipment, la-
bor, and materials, as well as the causes associated
with them on project cost overruns in the oil and gas
industry. The econometric relationship of project
cost overrun (the dependent variable) and equip-
ment, labor, materials (independent variables) can
be expressed as the following main regression mod-
el in a general form is as follows:

COVl = ﬁO + ﬁlEQPl + BZLBRL + ﬁ3MTRl + € (1)

where:

COV, — cost overrun (latent dependent variable),

B, is an intercept term,

Bo, Bi, B, and B, are regression coefficients for each
construct in a model,

EQP,, LBR,, MTR, — equipment, labor, and material
latent constructs, respectively,

€, is an error term, accounting for unexplained vari-
ance.
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Fig. 1 illustrates the comprehensive research
framework. The golden-hued oval shapes seen
in the Figure represent latent constructs. Eleven ar-
rows extend from equipment, labor, and materials
constructs, primarily indicating the reflective mea-
surement models. On the right side, four inward ar-
rows representing change orders, price fluctuations,
regulatory changes, and financial difficulties converge
on the cost overruns, which show their formative

measurement model. The inner structural equation
model, comprising of latent constructs, delineates
the primary hypotheses to be examined in this study:
— H1: Equipment-related resource factors have
a positive effect on project cost overruns;

— H2: Labor-related resource factors positively
influence project cost overruns;

— H3: Material-related resource factors have a posi-
tive effect on project cost overruns.

Equipment Equipment Equipment Equipment
shortage delay failure productivity
A N ol
Labor Change
shortage orders
Labor Price
productivity fluctuations
COST
LABOR H2 OVERRUN
Labor fatality Regulatory
changes
Incompetent Financial
labor difficulties
Inner model
’ Material shortage ’ Poor—qu_allty ‘ ’ Material delay ‘
material

Figure 1. Relationships between resource-related factors and the cost overrun

Results

Demographic information
The study results cover a diverse group of 172 re-
spondents classified by their occupational roles

and industrial experience. The companies’ roles
are categorized into three primary groups: clients
(69 individuals), contractors (61), and consultants
(42). Table 1 presents detailed information regar-
ding the respondents.

Table 1. Demographic characteristics of respondents

Categories el
Client Contractor Consultant

Engineering / Design 34 33 32
Job Classification Project Management 24 18 4

Supervisory / Management 11 10 6

less than 5 years 12 20 6

5-9 years 15 18 16
Industry Experience 10-14 years 22 14 6

15-24 years 13 6 8

25 years and more 7 3 6
According to Tab. 1, a significant portion of respon- ry and management, including 27 respon-
dents, 57.56%, are involved in engineering and de- dents or 15.7%. Considering industrial ex-
sign jobs. This category comprises 34 clients, perience, 28.49% of respondents possess

33 contractors, and 32 consultants. The category
superviso-

with the least representation is

5-9 years, while 24.42% have 10-14 years of ex-
perience.
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Reflective Measurement Models Evaluation
This subchapter presents a thorough assessment
of reflective measurement models for three con-
structs: equipment, labor, and material. Equation (2)
depicts the relationship of each measured variable
to the equipment latent construct.

EQP; = A9 + A11EQP1; + A, EQP2; + A13EQP3; 2)
+ A14EQP4; + 64;

where:

EQP1,, EQP2, EQP3, and EQP4, represent i obser-

vation of each observed variable in the equipment

latent construct,

A A Ay, and Ay, represent the factor loadings

for each measured variable,

6,, denotes the residual

with the construct.

error  associated

Similarly, Equations (3) and (4) define labor and ma-
terial constructs, respectively:

LBR; = 2Ayo + A51LBR1; + A,,LBR2; + A,3LBR3;
+ A24LBR4; + &5;

MTR; = Asp + A3sMTR1; + A3, MTR2; + A33MTR3;
+ 6y

(4)

Equations (3) and (4) replicate the structure of Equa-
tion (2) wherein each measured variable is linked
to its corresponding latent construct via factor load-
ings, while residual errors account for unexplained
variance.

Furthermore, the constructs are assessed using
essential statistical measures to determine the mo-
del’s reliability and validity (see Tab. 2).

Table 2. Assessment of Reliability and Validity in Reflective Measurement Models

Construct Item Factor loadings Cronbach’s alpha |Composite reliability AVE
Shortage 0.869
Delay 0.838

Equipment 0.896 0.927 0.762
Failure 0.881
Productivity 0.901
Shortage 0.789
Productivity 0.889

Labor 0.854 0.902 0.697
Fatality 0.780
Incompetency 0.864
Shortage 0.927

Material Poor-quality 0.907 0.889 0.931 0.818
Delay 0.880

AVE — Average Variance Extracted

The initial step involves verification of individual
factors’ reliability. Factor loadings (1) denote
the strength of each variable and its corresponding
construct. Moreover, factor loadings must exceed
the threshold value of 0.7 to validate indicators’
reliability.

Tab. 2 demonstrates that the equipment construct
has factor loadings between 0.838 (equipment
delay) and 0.901 (equipment productivity), whereas
the labor construct shows loadings from 0.780 (labor
fatality) to 0.889 (labor productivity). The stronger
relationship between variables and the construct
is seen in the material category, where loadings
vary from 0.880 (material delay) to 0.927 (material
shortage).

Internal consistency reliability

Cronbach’s alpha evaluates the internal consistency
of indicators within each construct, with values
exceeding 0.7 being acceptable. The current study
reports Cronbach’s alpha values of 0.896, 0.854,
and 0.889 for the equipment, labor, and material
constructs, respectively, indicating high internal
reliability.

Composite reliability (CR) also evaluates the overall
reliability of the construct and its indicators, and it is
often preferred over Cronbach’s alpha. For instance,
composite reliability scores of 0.927 for equipment,
0.902 for labor, and 0.931 for material constructs
confirm robust consistency reliability among the in-
dividual loadings.

Convergent validity

The next step in assessing the reflective measure-
ment model is to verify convergent validity. Average
Variance Extracted (AVE) is a standard measure
that quantifies the variance extracted by a construct
from its indicators in relation to the variance attribut-
ed to measurement error. An AVE value exceed-
ing 0.5 is deemed acceptable. Three constructs
demonstrate sufficient explained variances of 0.762
(or 76.2%) for equipment, 0.697 (or 69.7%) for la-
bor, and 0.818 (or 81.8%) for materials.

Formative Measurement Model Evaluation

Unlike the reflective measurement model, indepen-
dent variables cause or form the dependent con-
struct in a formative measurement model. This ap-
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proach is widely used when multiple factors define
the construct rather than describing it reflectively.

COVi = yo+71€0; +y2PF +y3RC + v, FD + & (5)

where:

CO,, PF,, RC; and FD, are change orders, price fluctu-
ations, regulatory changes, and financial difficulties
of i observation, respectively,

Y,is an intercept,

Y., Y, ¥; and ¥, are outer weights of the formative
indicators,

& is a residual error term of the formative measure-
ment model.

Tab. 3 presents outer weights and loadings
of the formative measurement model. For validity,
outer loadings must exceed 0.5. The table indi-
cates that all variables have outer loadings over
0.5. The outer weights are assessed for validity
and reliability using the bootstrapping technique
in PLS-SEM.

Table 3. Outer Weight Evaluation

Relationship Weights | Loadings | Communality
Change orders -> 0.407 0793 0.629
Cost overrun
Price fluctuations -> 0.132 0.772 0.596
Cost overrun
Regulatory changes -> 0.279 0.820 0.672
Cost overrun
Financial difficulties -> 0426 0.815 0664
Cost overrun

Table 3 demonstrates that outer weights signify
the strength of an impact of independent variables
on cost overruns. Financial difficulties and change
orders exert the strongest influence on cost over-
runs, with outer weights of 0.426 and 0.407, respec-
tively.

Price fluctuations exert minimal influence on proj-
ect cost overruns, as seen by its negligible outer
weight (0.132). Regulatory changes, such as those
changes in government policies, compliance re-
quirements, and legal regulations, are usually
overlooked. This study confirms that they might
have a moderate influence on overruns (outer
weight = 0.279).

PLS-SEM Results

To effectively evaluate the structural equation model,
it is recommended first to verify the absence of col-
linearity issues among exogenous and endoge-
nous variables. The assessment of multicollinearity
can be conducted using the variance inflation factor.

Table 4. Collinearity Statistics of the Inner Model

Hypothesis Construct relationships VIF
H1 Equipment -> Cost overrun 2.791
H2 Labor -> Cost overrun 2.383
H3 Material -> Cost overrun 2.808

VIF — variance inflation factor

Tab. 4 indicates that the latent constructs of equip-
ment, labor, and material exhibit VIF values
of 2.791, 2.383, and 2.808, respectively, in re-
spect to the endogenous variable of cost overrun.
This shows a moderate level of multicollinearity,
which is acceptable and a far below the cutoff value
of 5.

The heteroscedasticity test is the subsequent step
in validating the reliability of statistical reasoning.
Heteroscedasticity can lead to erroneous model
predictions and undermine regression results.

This study conducted heteroscedasticity tests utilizing
using both Breusch-Pagan and White’s approaches.
In the initial test findings, the Breusch-Pagan statis-
tic (BP) was 6.7966 with 3 degrees of freedom (df)
and a p-value of 0.07867, while White’s test pro-
duced a BP of 6.9657 with 6 df and a p-value of 0.324.
The p-values for both tests exceed the significance
level of 0.05, thus indicating the absence of hetero-
scedasticity.

Regression Analysis

The independent latent constructs were regressed
on the dependent latent construct, which was
the cost overruns. The primary objective of the reg-
ression analysis is to assess the direct relationships
between the latent constructs and their statistical
significance.

Tab. 5 captures the results of regression analysis,
with each column representing coefficient esti-
mates, standard errors, t-values and p-values.

Table 5. Hypothesis Testing and Evaluation of Structural Model

Item Relationships * Path coefficient Std. Error t-values p-values Decision
(Intercept) 2.085e-17 0.0517 0.000 1.000

H1 Equipment -> Cost overrun delay 0.180 0.0863 2.090 0.0381 supported

H2 Labor -> Cost overrun 0.454 0.0798 5.694 5.43e-08 supported

H3 Material -> Cost overrun 0.177 0.0866 2.044 0.0425 supported

Residual standard error: 0.6777 on 168 degrees of freedom
Multiple R-squared: 0.5515, Adjusted R-squared: 0.5435
F-statistic: 68.85 on 3 and 168 DF, p-value: < 2.2e-16

Equation (1) can be rewritten as follows, using
the values obtained from the regression analysis:

SD; = 0.180EQP; + 0.454LBR; + 0.177MTR; + ¢; (1%)

DOI: 10.54859/kjogi108936

Each path coefficient in the regression equation (1*)
denotes the impact of latent construct on the cost
overruns. The path coefficient (8, = 0.180) indi-
cates that a one-unit increase in equipment leads
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to a 0.180-unit rise in cost overruns. Nonethe-
less, this effect may be statistically questionable,
as the p-value of 0.0381 is proximate to 0.05.
It can be asserted that the alternative hypothesis
H1 is validated at the 0.05 significance level.

The labor coefficient 8, = 0.454 is statistically signi-
ficant (p-value < 0.001), indicating that a one-unit in-
crease in labor causes a 0.454-unit increase in cost
overruns, assuming all other variables are held con-
stant.

The material construct (p-value < 0.05) has a path
coefficient B, = 0.177 suggesting that, ceteris pari-
bus, a one-unit increase results in a 0.177-unit in-
crease in cost overruns.

Discussion

The findings of this study has shed light
on the impact of resource-related factors on proj-
ect cost overruns. In the latest paper, Dong S.,
et al., identified project resource-supply challenges
as principal factors in cost escalation. The authors
highlighted the shortage of skilled labor, equipment
and material supply as significant issues [10].

This study also show that labor productivity
and competency issues have the strongest effect
on cost overruns (B, = 0.454) followed by material
shortage and equipment productivity. This finding
is consistent with Nguyen N., et al., who point-
ed out that physical project resources are one
the five critical risk factors contributing both to cost
and schedule overruns. Their analysis also empha-
sized design changes and financial challenges simi-
lar to the current study [11]. Furthermore, Nuako F.,
et al., have identified the capability and competency
of project teams as a critical success factor for re-
ducing overruns in public construction projects [12].
Our finding that material shortages and de-
lays substantially lead to cost overruns agrees
with Nuako F., et al.’s assertion regarding the necessi-
ty of timely payments to ensure stable supply chains.

Another recent study by Mosly I. reports that labor
productivity, workforce competency, and contractor
performance are among the leading determinants
of construction cost escalation in Saudi Arabia [13].
Our findings are consistent with this — labor short-
ages, low productivity, and lack of competency
exert the strongest direct impact on cost overruns.
Mosly I. also indicated that managerial decisions
and financial discipline are systematic challenges
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of cost growth. Therefore, poor planning in a form
of change orders must be avoided by project man-
agers.

The current study results also replicate the findings
reported by Islam M.S., Nepal M., and Skitmore M.,
who stated that resource-related issues, such as
a lack of skilled labor, materials supply difficulties,
and equipment availability, were to increase cost
growth and schedule delays in power plant proj-
ects [14].

The findings of this study align with those of 15.
Sohrabi H. and Noorzai E., who indicated that re-
source-related risks are significant factors in pro-
ject underperformance within the Iranian oil and
gas construction sector [15]. Our results also reveal
that labor-related risks have the strongest impact
on cost overruns and highlight that human capital
is the key factor in sustaining productivity and cost
control in complex oil and gas settings.

Conclusion

The study has analyzed the effects of resource-
related risks on the within-budget completion of oil
and gas projects. This study employed an ad-
vanced research methodology, especially PLS-SEM
and focused exclusively on resource-associated
risks. All resources, including equipment, personnel,
and materials, are equally vital to the project’s suc-
cess. Our findings demonstrate that labor is the prin-
cipal factor exerting the most significant influence
on project cost performance. As a result, the cur-
rent study delivers an essential message to the oil
and gas sector and project managers regarding
the need for competent workforce. Ensuring work-
place competency requires trainings and improving
communication and collaboration across divisions.
Although the two other alternative hypotheses re-
garding equipment and material-related risks were
comparatively moderate, they remained statistically
significant. This suggests that equipment and ma-
terial latent variables are also decisive resource-
related factors. In addition, the analysis confirmed
that change orders and financial difficulties directly
affect cost overruns, while price fluctuations did not
show a strong effect. Overall, the study emphasizes
that minimizing cost overruns in oil and gas projects
requires qualified workforce development, careful
resource planning, and effective change manage-
ment.

AONONHUTENIbHO

UcTouHuk duHaHcupoBaHuAa. ABTOpbl 3asABNs-
10T 006 OTCYTCTBMM BHELIHEro (UHAHCUPOBaHUS
npu NpoBeAeHNN NCCNefoBaHus.

KoHdbnukT nHTepecoB. ABTOpbI AEKTapupyoT OT-
CYTCTBME $BHbIX W MOTEHUManbHbIX KOH(NUKTOB
WHTEPECOoB, CBA3aHHbIX C Nybnukaumen HacTosLwen
cTaTtbu.

Bknap aBTOpoOB. Bce aBTOpLI NOATBEPXKAAKOT COOT-
BETCTBME CBOEro aBTOPCTBA MEXAYHApPOAHbLIM Kpu-
Tepuam ICMJE (Bce aBTOpbl BHECIY CYLLIECTBEHHbIN
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