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ABST!CT

Gulf Cooperation Council (GCC) construction projects rely on import-
heavy, multi-tier !ows from port to site, where transportation and logistics 
management (TLM) o"en determines delivery reliability. #is study asks: 
which TLM capabilities most enhance operational e$ciency, integration, 
and overall supply chain performance and how do these capabilities translate 
to project outcomes? Constructs are de%ned via literature synthesis and 
expert panels, covering logistics planning and appointment scheduling, real-
time visibility/track-and-trace, port/customs coordination, consolidation 
and staging, and last-mile/site logistics. A multi-country survey of owners, 
contractors, and logistics providers across KSA, UAE, Qatar, Oman, 
Bahrain, and Kuwait will measure these constructs. Con%rmatory factor 
analysis establishes reliability and validity; structural equation modeling 
estimates direct, indirect, and mediating e&ects via delivery reliability and 
coordination quality on schedule adherence and logistics cost, with model 
%t assessed by SRMR and multigroup tests by country and delivery method. 
Expected %ndings are that visibility and appointment-based scheduling, 
combined with port-to-site coordination and consolidation/staging, reduce 
material-!ow variability and idle time, and improve on-time delivery and 
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cost performance. #e study delivers a prioritised capability roadmap and 
practical TLM strategies for GCC construction.

Keywords: transportation and logistics management, GCC construction, 
structural equation modeling, on-time delivery
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1 INTRODUCTION

Gulf Cooperation Council (GCC) constructions are generally dependent 
on extensive supply chains for the importation of the majority of structural 
and %nishing materials . Partly due to this, the projects are vulnerable to 
global disruptions, which cause rapid !uctuation in lead times and a general 
increase in transportation costs, while the on-site teams expect stable, just-
in-time !ows [1]. However, the GCC governments, as part of their logistics 
and industrial strategies, are simultaneously throwing massive amounts of 
money into the development of ports, free zones, and multimodal corridors. 
#rough these initiatives, the network capacity has been expanded; 
however, existing studies continue to highlight persistent challenges such 
as fragmented planning and weak coordination, which hinder e&ective 
integration among project stakeholders across the port-to-site supply chain 
[2], [3]. #us, the transfer of goods and logistics from the port to the site is 
one of the critical and undeveloped factors impacting project performance. 
Construction supply chain studies show that reliability of material !ow, 
visibility of information, and co-operative planning are mostly responsible 
for time and cost outcomes; however, the operational mechanisms are 
seldom measured at the project level [4]. Despite the application of SEM in 
examining the relationship between logistics implementation and project 
performance through coordination e$ciency, the literature lacks explicit 
identi%cation of discrete TLM capabilities and empirical investigation 
within the GCC context [5]. 

#is paper bridges the gap in research by analysing how separate 
bundles of TLM capabilities, logistics planning and appointment 
scheduling (LPAS), real-time visibility (VIS), port/customs coordination 
(PCC), consolidation and staging (CONS), and last mile/site logistics 
(LMSL), impact the project performance. #e performance lens looks at 
two widely accepted outcomes: schedule adherence (SA) and logistics cost 
performance (LCP). Building on previous work, this study presents two 
mediating constructs that embody the operational mechanisms through 
which capabilities are converted into outcomes: delivery reliability (DR), 
which is de%ned as the regularity of arrival times and lead time variability, 
and coordination quality (CQ ), which is de%ned using clarity of roles, 



252 253

information sharing, and timely issue resolution among actors.
Using an empirical approach, the paper draws upon survey data collected 

from 183 owners, contractors, and logistics service providers involved in 
GCC construction projects. A questionnaire is used to  distinguish the 
%ve capability domains, the two mediators, and the two performance 
outcomes by the implementation of multi-item Likert-type measures which 
have been re%ned through expert feedback and a pilot study. #e data are 
processed via SEM  to estimate the direct and indirect e&ects, and assess 
the relative importance of capability domains. #e results demonstrate that 
delivery reliability is the strongest factor for both schedule and logistics 
cost outcomes, whereas last mile/site logistics and consolidation rank as the 
most signi%cant upstream capabilities.

#is research makes  two main contributions. To start with, it is one 
of the earliest multi-country, project-level quantitative assessments of 
port-to-site TLM capabilities in GCC construction, moving from a simple 
“logistics challenges” approach to a more elaborated, capability-based 
model. Furthermore, it o&ers a prioritised roadmap for practitioners that 
marks out  the best capabilities  for improving reliability, coordination, and 
downstream cost and schedule performance. #e remainder of the paper is 
structured as follows: the next section reviews the relevant literature and 
develops the conceptual model, followed by a description of the research 
methodology, presentation of the empirical results, and a discussion of the 
theoretical and practical implications for the GCC construction sector.

2 LITE!TURE REVIEW 

Construction supply chains typically have a fragmented structure, are 
composed of  project-speci%c organisations, and possess a temporary site-
speci%c production system which brings to the fore the coordination and 
logistics integration as the  key determinants of project performance [4].      
TLM     , due to its limiting bu&ers, portable resources, and variations in 
environments, is the most essential element for ensuring materiel deliveries 
to the places and times they are required. An examination of construction 
logistics has pointed out that ine&ective planning, low transparency, 
and weak cooperation among organisations are the major reasons for 
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unreliability and productivity decrease, especially in GCC import-
dependent situations [1], [2], [6], [7]. Recent studies have begun to examine 
TLM practices and capabilities in greater depth, moving beyond general 
discussions of logistics challenges to more systematic and capability-based 
analyses.

LPAS is widely recognised as a critical mechanism for aligning upstream 
supply !ows with site capacity constraints. Studies on delivery time 
windows and slot-booking systems indicate that structured appointment 
scheduling reduces arrival variability, mitigates yard congestion, and aligns 
deliveries with work-package [8]. By levelling the tra$c that is coming into 
the site and linking the slots-to-site capacity, LPAS can cut down on labour 
idling and equipment downtime, which are ine$ciencies that have been 
highlighted in the GCC construction supply chains time and again [2]. 
However, appointment systems without real-time visibility and e&ective 
last-mile control are limited in responding to disruptions. VIS complements 
these systems by reducing uncertainty through track-and-trace, predictive 
ETAs, and exception alerts. In import-dependent regions such as the GCC, 
visibility gaps are linked to delivery delays, missed milestones, and higher 
expediting costs [1]. Accordingly, VIS serves as both an information-
sharing and risk-mitigation capability. In import-dependent contexts, 
PCC is equally critical, as advance documentation, digital pre-clearance, 
and coordinated terminal operations reduce dwell time, demurrage, and 
yard congestion, thereby lowering logistics costs and minimising schedule 
delays [9]. Work conducted in the GCC indicates that customs clearance 
and port handling variability persist as a recurrent constraint, especially 
when incoming large shipment volumes have to be scheduled through 
tight delivery windows for signi%cant projects [2]. E&ective PCC enhances 
predictability and stability across port-to-site !ows. CONS at o&-site hubs 
reduce upstream variability by enabling ki'ing, sequencing, and load 
transfer operations, thereby minimising partial loads and site congestion 
while supporting just-in-time delivery [10]. 

E&ective consolidation improves labour productivity and reduces re-
handling by ensuring materials are delivered in the correct sequence and 
quantity. However, it increases coordination demands among project actors 
if roles and information !ows are not clearly de%ned. As sites become more 



254 255

congested, LMSL capabilities such as controlled access routing, phased 
deliveries, and coordinated unloading are critical for enhancing safety and 
delivery reliability [11], [12], [13]. #e performance constructs examined in 
this study are grounded in established supply chain and operations theory. 
CQ , de%ned in terms of role clarity, information sharing, joint planning, 
and timely issue resolution, has been associated with improved operational 
alignment and enhanced project performance in both construction and 
broader supply chain contexts [14], [15]. DR is a primary SCOR metric and a 
crucial component of logistics performance indices; empirical research has 
discovered that reliability, rather than speed, is the driving factor for cost, 
schedule, and productivity outcomes in logistics-intensive sectors [16]. SA 
and LCP are the most common key performance indicators in construction 
and project management, with previous studies con%rming their sensitivity 
to variability, !ow disruptions, and logistics constraints [17], [18].

Despite the expanding body of research on construction logistics, 
critical gaps persist. Most studies focus on individual practices or isolated 
interventions rather than adopting an integrated model encompassing 
multiple TLM capability domains. Furthermore, limited research explicitly 
examines port-to-site logistics within the GCC context, despite the region’s 
high import dependency and large-scale infrastructure development, which 
make logistics performance particularly critical [1], [2]. Also, mechanisms 
(LPAS, VIS, PCC, CONS, and LMSL) that a&ect performance outcomes 
such as  delivery reliability and coordination quality are seldom examined 
within a holistic cause-and-e&ect framework. #is study synthesises 
extant literature into an integrated framework comprising %ve core 
TLM capabilities (LPAS, VIS, PCC, CONS, and LMSL), two mediating 
constructs (DR and CQ ), and two performance outcomes (SA and LCP).

#e theoretical basis of the categorisation is represented in Table 1 and 
serves as a diagnostic tool for the SEM modelling. #is, in turn, allows the 
study to quantify how the identi%ed TLM capabilities, through delivery 
reliability and coordination quality, shape schedule adherence and logistics 
cost performance across GCC construction projects.
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Table 1: Summary of constructs, indicators, and observable items

Construct Indicator Observable item (measured statement) Relevant 
Literature

LPAS

LPAS1 Inbound deliveries are assigned appointment windows 
and site slots.

LPAS2 Arrivals are level-loaded across days/shi"s.
LPAS3 Appointments are synchronised with work packages/

crews.
LPAS4 Early/late/missed arrivals trigger standard re-scheduling 

rules.
LPAS5 Appointment adherence is monitored and acted upon.

VIS

VIS1 Shipments are tracked in real time from port/yard to 
site.

VIS2 Predictive ETAs are available and accurate.
VIS3 Exception alerts (delays/deviations) are timely and 

reliable.
VIS4 Milestones/geofence events are captured consistently.

PCC PCC1 Pre-clearance/advance %ling reduces holds.
PCC2 Terminal coordination minimises dwell/demurrage.

CONS

CONS1 Materials are consolidated at o&-site yards before 
delivery.

CONS2 Ki'ing/packaging aligns with installation sequences.
CONS3 Partial loads are minimised through consolidation 

planning.

LMSL
LMSL1 Site access/tra$c plans are de%ned and enforced.
LMSL2 Cranes/hoists/o(oading resources are pre-booked to 

time slots.
LMSL3 Last-mile routing accounts for restrictions/work zones.

CQ

CQ1 Roles/responsibilities for logistics are clear across 
parties.

CQ2 Issues are escalated and resolved quickly.
CQ3 Plans/changes are communicated in a timely, 

transparent way.

DR DR1 Deliveries arrive within the agreed appointment window.
DR2 Lead times from yard/port to site show low variability.

SA

SA1 Logistic related delays to milestones are rare.
SA2 Activities start on time when logistics is a dependency.
SA3 Workface planning proceeds without waiting for 

materials.

     LCP LCP1 Actual logistics spend is within budget.
LCP2 Demurrage/detention costs are minimal.

[1], [2], [7], 
[16], [18], [19], 
[20], [21], [22], 

[23]
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3 METHODOLOGY 

#e methodology of this study was systematically structured to examine 
how TLM capabilities in!uence coordination quality, delivery reliability, 
and project performance outcomes within GCC construction supply 
chains. As illustrated in the Methodology Framework (Figure 1), the 
research followed a sequential process. #e study began with a focused 
review of the literature to de%ne the nine latent constructs, develop their 
measurement indicators, and establish the hypothesised relationships. #e 
questionnaire was subsequently re%ned through pilot testing and expert 
validation to enhance clarity and contextual appropriateness. #e %nal 
survey was then distributed to relevant stakeholders across GCC countries. 
A"er data screening and preparation, the dataset was analysed using partial 
least squares structural equation modelling (PLS-SEM) to evaluate the 
measurement properties and test the proposed structural relationships, 
including direct and mediated e&ects.

Figure 1: Methodology framework

3. 1 Questionnaire development and validation

#e questionnaire was developed by converting the constructs identi%ed 
in the literature into measurable indicators appropriate for the GCC 
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construction logistics context. # e survey consisted of two sections: a 
respondent-pro% le section and a construct-measurement section. All items 
were measured using a % ve-point Likert scale ranging from 1 (strongly 
disagree) to 5 (strongly agree). Prior to large-scale distribution, the survey 
was re% ned through a pilot study and subsequently reviewed by 15 industry 
experts to enhance clarity, ensure contextual relevance, and revise or 
remove items that were ambiguous or conceptually overlapping. # is 
process strengthened the content validity of the measurement framework.

3.2 Data collection 

# e % nal survey was distributed to construction and logistics stakeholders 
across GCC countries, including owners, contractors, and logistics 
providers. Following data screening for completeness and response quality, 
incomplete and low-quality submissions were excluded, resulting in 183 
valid questionnaires retained for analysis. # e proposed model comprises 
nine latent constructs, and the % nal sample size satis% es established 
minimum requirements for PLS-SEM. According to the widely cited 
10-times rule, the minimum sample should be at least ten times the largest 
number of structural paths directed at any single construct in the model 
[23]. # e available data set meets this requirement. In addition, analytical 
minimum-sample estimation approaches for PLS-SEM con% rm that 
samples above these lower-bound thresholds are adequate for stable and 
reliable model estimation [24].

Figure 2: Distribution of respondents by organisation type
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3.3 Hypothesis development and data analysis

#e study hypotheses were formulated based on the literature review 
and the underlying theoretical framework, specifying empirically 
testable relationships among transportation and logistics management 
TLM capabilities, coordination quality, delivery reliability, and project 
performance outcomes. #ese relationships are illustrated in the 
conceptual framework shown in Figure 3. #e model was estimated using 
(PLS-SEM), an appropriate technique for analysing multi-construct 
latent-variable models with an emphasis on variance explanation. A two-
stage evaluation procedure was applied. First, the measurement model was 
assessed for reliability and validity using standardised loadings, Cronbach’s 
alpha, composite reliability, average variance extracted (AVE), and 
discriminant validity criteria. Second, the structural model was examined 
using bootstrapped signi%cance testing (5,000 resamples) and explained 
variance (R)) for the outcome variables[25].

Figure 3: Hypothesis development using SEM



258 259

4 RESULTS 

In this part, we present the results of the SEM analysis carried out to 
investigate the impact of TLM capabilities on coordination quality, delivery 
reliability, and project performance outcomes in GCC construction 
projects. #e key results are grouped based on the SEM output available, 
which include the structural model, direct and indirect e&ects, indicator 
reliability, internal consistency, convergent validity, and model %t indices.

4.1 Indicator reliability

In the SEM presented in Figure 4, all indicators belonging to the constructs 
(LPAS, VIS, PCC, CONS, LMSL, CQ , DR, SA, and LCP) achieved 
standardised loading values above the critical threshold of 0.70, thereby 
con%rming their reliability. #e VIS indicators had values from 0.817 to 
0.843, the LMSL indicators between 0.823 and 0.857, the DR indicators 
between 0.753 and 0.839, and the CQ indicators ranged from 0.857 to 
0.931. #is signi%es that the observed variables are not only su$cient but 
also reliable in representing the latent constructs in the model.

Figure 4: Validated framework using SEM
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4.2 Internal consistency and convergent validity

#e internal consistency of the constructs was assessed using Cronbach’s 
alpha and Composite Reliability (CR), while convergent validity was 
evaluated through the Average Variance Extracted (AVE). All reported 
values meet or exceed the recommended thresholds (* + 0.70, CR + 0.70, 
AVE + 0.50), indicating satisfactory measurement properties.

Notably, Coordination Quality (CQ ) achieved * = 0.895 and AVE = 
0.827, Logistics Cost Performance (LCP) reported AVE = 0.793, and 
Delivery Reliability (DR) recorded AVE = 0.656, demonstrating strong 
internal consistency and adequate convergent validity across the constructs. 
Figure 5 summarises these results and supports the reliability and validity 
of the measurement model.

Figure 5: Construct reliability and convergent validity results

4.3 Direct e"ects of latent variables

Table 2 (Direct E&ects) summarises the direct statistically signi%cant 
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relationships, where the strongest e&ects were noticed in DR , LCP (- = 
0.974) and DR , SA (- = 0.622). #us, delivery %delity has been con%rmed 
as the main predictor for the logistics cost performance and schedule 
adherence. #e most important capability-to-coordination link was LMSL 
, CQ (- = 0.856), while the role of the consolidation branch in improving 
delivery reliability was pointed out by the coe$cient of CONS , DR (- = 
0.601). On the other hand, the connection of CONS , CQ (- = –0.167) 
manifested the negative coordination e&ect. In such a way, the consolidation 
processes might increase the coordination load or make the procedures 
more complex. LPAS, VIS, and PCC showed statistically signi%cant but 
comparatively weaker e&ects, meaning that their involvement was more in 
the form of support rather than as a main direction in this sector.

Table 2: Statistically signi#cant direct relationships

Paths β (Path Coe%cient) T-value P-value
CONS -> CQ -0.167 3.001 0.003
CONS -> DR 0.601 6.715 < 0.001

CQ->LCP -0.175 3.825 0.002
CQ -> SA 0.129 3.042 0.003

DR -> LCP 0.974 4.588 0.001
DR -> SA 0.622 3.886 0.002

LMSL -> CQ 0.856 7.226 < 0.001
LMSL -> DR 0.365 6.963 < 0.001
LPAS->CQ 0.206 4.401 0.001
LPAS -> DR 0.062 5.354 < 0.001
PCC->CQ 0.024 6.321 < 0.001
PCC -> DR -0.018 4.304 0.001
VIS -> CQ 0.0012 3.137 0.003
VIS -> DR 0.021 7.353 < 0.001

4.4 Indirect e"ects of latent variables

Indirect pathways highlighted in Table 3 disclosed several TLM capability 
dimensions that a&ect performance outcomes through the mediation of 
delivery reliability and coordination quality. Delivery reliability was the 
most impactful mediating construct accounting for signi%cant indirect 
e&ects for both LMSL and CONS on the two performance outcomes. #ese 
results, in turn, keep the original theoretical expectation of the model 
intact: TLM capabilities mainly improve project outcomes by elevating the 
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reliability and coordination of material !ow, instead of relying on direct 
e&ects solely.

Table 3: Statistically signi#cant indirect relationships

Paths T statistics P values
CONS -> LCP 4.88 < 0.001

CONS->SA 5.86 < 0.001
LMSL->LCP 6.04 < 0.001
LMSL->SA 3.06 0.003
LPAS->LCP 4.32 0.001
LPAS->SA 3.11 0.003
PCC->LCP 2.97 0.004
PCC->SA 4.04 < 0.001

VIS -> LCP 3.13 0.003
VIS->SA 3.44 0.002

4.5 Model #t evaluation

Model %t indices shown in Table 4 provide a strong basis for the fact that 
SEM has achieved a good %t with the data. #e value of SRMR of 0.073 
is below the recommended cuto& of 0.08, which shows adequate %t. #e 
NFI value of 0.804 indicates an acceptable level of model %t for exploratory 
research, while the R) value of 0.800 demonstrates strong explanatory 
power, with the model accounting for 80% of the variance in performance 
outcomes. #e indices are evidence that the structural relationships being 
estimated are true, robust, and appropriate.

Table 4: Model #t indices

Model #t Saturated model Estimated model
SRMR 0.073 0.073
d_ULS 1.402 1.402

d_G 2.514 2.524
NFI 0.872 0.804
R) 0.798 0.800
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5 DISCUSSION 

Evidence from SEM analysis shows that TLM capabilities not only have 
di&erent e&ects but also have substantial e&ects on coordination, delivery 
reliability, and project outcomes in GCC construction projects. #e 
capability that has the most signi%cant e&ect on the coordination quality 
is LMSL, which has a coe$cient of - = 0.856. #is means that organising 
site logistics well, with the help of planning, control of access, and optimal 
routing, can bring about a major improvement in the overall coordination 
process. #is %nding agrees with operational problems faced in the GCC 
construction environment, as the sites that are congested and have limited 
access require last-mile practices to be very e$cient. Meanwhile, the 
connection between CONS and delivery reliability is also crucial since  
it positively a&ects delivery reliability (- = 0.601) and negatively a&ects 
coordination quality (- = .0.167). Taken together, these %ndings indicate 
that while o&-site ki'ing, staging, and consolidation stabilise material 
!ows, they may increase coordination complexity due to additional process 
stages and hando&s. #e coe$cient variations underscore the need to 
integrate consolidation practices with clear communication protocols and 
role alignment to mitigate coordination ine$ciencies.

#e mediating constructs performed as expected. DR stood out as the 
most successful mediator in the model, which in turn, in!uenced logistics 
cost performance (- = 0.974) and schedule adherence (- = 0.622). #e values 
certify that the reduction of delivery variability and the improvement of on-
window arrival performance contribute signi%cantly to the stated outcomes 
of downstream projects. CQ was found to have a more modest but equally 
relevant e&ect, by positively in!uencing the schedule adherence (- = 
0.129) and negatively a&ecting the logistics cost performance (- = .0.175), 
meaning that coordination improvements should be mainly concentrated 
on schedule e$ciency rather than cost e$ciencies in this se'ing. LPAS, 
VIS, and PCC were found to be less potent, yet direct e&ects were markedly 
decreased, thereby con%rming their role in enabling conditions rather than 
major stand-alone drivers. Low coe$cients |-| (generally |-| < 0.10) indicate 
that the improvements of the scheduling discipline, visibility, and port 
procedures play more of a supportive role rather than being independent 
factors for performance change.
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#e overall discussion suggests a logistics environment that is 
characterised by the stability of the !ow through CONS and LMSL, 
combined with a coordination mechanism that improves performance. 
#ese %ndings extend the logistics management literature by o&ering 
empirical evidence from the GCC construction context and highlighting 
the performance advantages of reliability-focused and site-centric logistics 
capabilities. 

6 CONCLUSION

#is research employed structural equation modelling to probe how the 
capabilities of TLM can impact project performance in GCC construction 
se'ings. #e %ndings provide evidence that DR is the key mediating 
mechanism, showing exceptionally strong in!uence on both logistics cost 
(- = 0.974) and schedule performance (- = 0.622). #ese %ndings con%rm 
that precise delivery scheduling and the reduction of lead-time variability 
are the most signi%cant determinants of project performance improvement, 
suggesting that embedding reliability-oriented logistics practices should be 
considered a strategic priority for construction projects across the GCC 
region. 

In the context of upstream capabilities, Last-Mile/Site Logistics 
(LMSL) proved to be the most potent performance driver, signi%cantly 
a&ecting the coordination quality (- = 0.856) and, in addition, the 
delivery reliability (- = 0.365) positively. It contains a message about the 
need for systematic site logistics planning, controlled access routing, and 
appropriate communication/coordination mechanisms, which can change 
upstream planning into e&ective site deliveries. CONS also contributes 
signi%cantly to the process by reliability (- = 0.601) enhancement, but 
its negative in!uence on coordination (- = .0.167) indicates that these 
strategies are to be complemented with clear communication channels and 
well-aligned responsibilities to prevent operational friction.

#e other capability areas like port/customs coordination, visibility 
systems, and appointment scheduling are indicated by lower coe$cients, 
which means that, even though these functions are still very important 
to logistics !ow, most of the project performance improvements can be 
ascribed to site-proximal capabilities and reliability-driven interventions.
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With an overall explanatory power of R) = 0.800, the validated model 
demonstrates that the integrated framework e&ectively captures how 
logistics capabilities converge to in!uence performance. #e results 
provide a practical roadmap for industry practitioners by illustrating 
that prioritising last-mile logistics, optimising consolidation processes, 
and strengthening reliability management will yield the most substantial 
improvements in both cost and schedule performance.

Future research could extend these insights by comparing capability 
impacts across project types, exploring country-speci%c operational 
di&erences within the GCC, or incorporating emerging digital technologies 
into the capability framework.

7 REFERENCES

[1] I. Stojanovi/ andA. Pu0ka, “Logistics performances of Gulf 
Cooperation Council’s countries in global supply chains,” Decis. 
Mak. Appl. Manag. Eng., vol. 4, no. 1, pp. 174–193, Mar. 2021, doi: 
10.31181/dmame2104174s.

[2] R. Ziadah, “Constructing a logistics space: Perspectives from the Gulf 
Cooperation Council,” Environ. Plan. Soc. Space, vol. 36, no. 4, pp. 
666–682, Aug. 2018, doi: 10.1177/0263775817742916.

[3] Trends Economic Studies Section, “GCC logistics between reality and 
hope: Measuring progress against new disruption,” Trends Research & 
Advisory, Jan. 3, 2024. [Online]. Available: h'ps://trendsresearch.org/
insight/gcc-logistics-between-reality-and-hope-measuring-progress-
against-new-disruption/?srsltid=AfmBOoobVYaiwHjitGST0P7nqT6
GkvFiuGm2wUWVK99ngrZtScw16bu_ [Accessed: Dec. 6, 2025].

[4] L. Liao, C. Yang, and L. Quan, “Construction supply chain 
management: A systematic literature review and future 
development,” J. Clean. Prod., vol. 382, Jan. 1, 2023     , doi: 10.1016/j.
jclepro.2022.135230.

[5] W. S. Alaloul, M. S. Liew, N. A. W. Zawawi, B. S. Mohammed, 
M. Adamu, and M. A. Musharat, “Structural equation 
modelling of construction project performance based on 
coordination factors,” Cogent Eng., vol. 7, no. 1, Jan. 2020, doi: 
10.1080/23311916.2020.1726069.



266 267

[6] C. M. Durugbo, O. Amoudi, Z. Al-Balushi, and A. L. Anouze, 
“Wisdom from Arabian networks: a review and theory of regional 
supply chain management,” Prod. Plan. Control, vol. 32, no. 15, pp. 
1265–1281, Nov. 2021, doi: 10.1080/09537287.2020.1796144.

[7] D. A. Young, C. T. Haas, P. Goodrum, and C. Caldas, “Improving 
Construction Supply Network Visibility by Using Automated 
Materials Locating and Tracking Technology,” J. Constr. Eng. Manag., 
vol. 137, no. 11, pp. 976–984, Oct. 2011, doi: 10.1061/(ASCE)
CO.1943-7862.0000364.

[8] R. H. Reck and M. C. T. Fireman, “A logistic framework to enable 
takt time planning,” Proceedings of the 31st Annual Conference of the 
International Group for Lean Construction (IGLC 31), Lille, France, Jun. 
2023, pp. 1372–1382, doi: 10.24928/2023/0231.

[9] M. Pourakbar, M. van Oosterhout, and R. Zuidwijk, “Public-
private partnership for coordinated supply chain risk management,” 
Int. J. Adv. Logist., vol. 2, no. 1, pp. 15–25, Oct. 2013, doi: 
10.1080/2287108X.2013.11006079.

[10] A. J. Dreischerf and P. Buijs, “How uUrban Consolidation Centres 
a&ect distribution networks: An empirical investigation from the 
perspective of suppliers,” Case Stud. Transp. Policy, vol. 10, no. 1, pp. 
518–528, Mar. 2022, doi: 10.1016/j.cstp.2022.01.012.

[11] R. S. #innati Palanichamy, “Enhancing construction e$ciency via 
coordinated material delivery systems,” J. Archit. Civ. Eng., vol. 9, no. 3, 
pp. 34–37, Mar. 2024, doi: 10.35629/8193-09033437.

[12] R. Vrijhoef, “Extended roles of construction supply chain management 
for improved logistics and environmental performance,” in Lean 
Construction, P. Tzortzopoulos, M. Kagioglou, and L. Koskela, 
Eds., Abingdon, Oxfordshire: Routledge, 2020, pp. 253–275, doi: 
10.1201/9780429203732-13.

[13] V. Sundquist, L.-E. Gadde, and K. Hulthén, “Reorganizing 
construction logistics for improved performance,” Constr. 
Manag. Econ., vol. 36, no. 1, pp. 49–65, Jan. 2018, doi: 
10.1080/01446193.2017.1356931.



266 267

[14] J. Bäckstrand and A. Fredriksson, “#e role of supplier information 
availability for construction supply chain performance,” 
Prod. Plan. Control, vol. 33, no. 9–10, pp. 863–874, 2022, doi: 
10.1080/09537287.2020.1837933.

[15] F. A. Shaikh, M. S. Shahbaz, S. U. Din, and N. Odhano, “#e role of 
collaboration and integration in the supply chain of construction 
industry,” Civ. Eng. J., vol. 6, no. 7, pp. 1300–1313, Jul. 2020, doi: 
10.28991/cej-2020-03091549.

[16] G. J. C. Da Silveira and R. Arkader, “#e direct and mediated 
relationships between supply chain coordination investments and 
delivery performance,” Int. J. Oper. Prod. Manag., vol. 27, no. 2, pp. 
140–158, Feb. 2007, doi: 10.1108/01443570710720595.

[17] M. Habibi, S. Kermanshachi, and B. Rouhanizadeh, “Identifying and 
measuring engineering, procurement, and construction (EPC) key 
performance indicators and management strategies,” In!astructures, 
vol. 4, no. 2, p. 14, Mar. 2019, doi: 10.3390/infrastructures4020014.

[18] C. I. Lagos and L. F. Alarcón, “Assessing the Relationship between 
Constraint Management and Schedule Performance in Chilean and 
Colombian Construction Projects,” J. Manag. Eng., vol. 37, no. 5, Sep. 
2021, doi: 10.1061/(ASCE)ME.1943-5479.0000942.

[19] M. #unberg and F. Persson, “Using the SCOR model’s performance 
measurements to improve construction logistics,” Prod. Plan. 
Control, vol. 25, no. 13–14, pp. 1065–1078, Oct. 2014, doi: 
10.1080/09537287.2013.808836.

[20] L. N. Götz, F. H. Staudt, J. L. G. D. Borba, and M. Bouzon, “A 
framework for logistics performance indicators selection and targets 
de%nition: a civil construction enterprise case,” Production, vol. 33, 
2023, doi: 10.1590/0103-6513.20220075.

[21] J. Enterp. Inf. Mana, “Performance Indicators in Logistics,” J. Enterp. 
Inf. Manag., vol. 5, no. 3, pp. 35–40, Mar. 1992, doi: 10.1108/
EUM0000000002891. 

[22] E. Krauth, H. Moonen, V. Popova, and M. Schut, “Performance 
measurement and control in logistics service providing,” in Proceedings 
of the Seventh International Conference on Enterprise Information Systems, 
Miami, United States, 2005, doi: 10.5220/0002536102390247.



268 PB

[23] C. Jhantasana, “Should a rule of thumb be used to calculate PLS-SEM 
sample size,” Asia Soc. Issues, vol. 16, no. 5, Apr. 2023, doi: 10.48048/
asi.2023.254658.

[24] N. Kock and P. Hadaya, “Minimum sample size estimation in PLS1
SEM: #e inverse square root and gamma1exponential methods,” Inf. 
Syst. J., vol. 28, no. 1, pp. 227–261, Jan. 2018, doi: 10.1111/isj.12131.

[25] J. F. Hair, J. J. Risher, M. Sarstedt, and C. M. Ringle, “When to use and 
how to report the results of PLS-SEM,” Eur. Bus. Rev., vol. 31, no. 1, pp. 
2–24, Jan. 2019, doi: 10.1108/EBR-11-2018-0203.


