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1. Introduction

Abstract

Construction projects in the public sector have been facing challenges in achieving cost
efficiency and effective Supply Chain Integration (SCI). The lack of SCI in public sector
construction projects can lead to increased costs, delays, and lower quality outcomes.
The study investigated the influence of SCI practices on the cost performance of public
sector construction projects. The survey data from a structured questionnaire
administered to 354 construction professionals in Akwa Ibom and Rivers States were
analysed using mean item score and ordinal regression. The results revealed that
information sharing among supply chain partners, customer relationships, leadership
management, long-term networking among supply chain partners, and just-in-time
delivery are the most adopted SCI strategies. The study further revealed that labour cost,
cost variance, earned value management, cost of rework, and return on investment are
the top five significant cost performance indicators. The study revealed a positive
relationship between SCI and cost performance in public-sector construction projects.
The Nagelkerke R2 value of 0.883 suggests that a substantial portion of the cost
performance variance can be attributed to how the supply chain is integrated. The study
concludes that there is a need to adopt comprehensive and well-coordinated supply chain
strategies focused on optimising cost performance in public sector projects. This provides
practical implications for policymakers to initiate reforms to enhance SCI in projects. The
study provides a roadmap for implementing SCI practices in developing countries by
focusing on the identified parameters.

These challenges are often attributed to

The construction industry plays a pivotal role in the
development of public infrastructure, particularly in
the public sector, where projects are often large-
scale and complex [1]. However, public sector
construction projects frequently face challenges
such as cost overruns, delays, and quality issues,
which undermine their overall performance [2].

inefficiencies in managing the supply chain, a
critical component of construction project success
[3]. In particular, the lack of SCI contributes to cost
performance issues, such as increased labour costs,
cost variances, and rework expenses, due to poor
coordination and fragmented supply chain
processes. SCI practices are implemented to
achieve and improve performance by enabling
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cross-functional internal integration within an
organisation and external integration with suppliers
and customers. Effective SCI has been identified as
a potential solution to mitigate these issues by
improving coordination, reducing waste, and
enhancing overall project efficiency [4]. By
fostering collaboration and streamlining processes,
SCI can directly address cost overruns and improve
cost performance, ensuring projects are delivered
within budget. Despite its potential, the adoption of
SCI practices in public sector construction projects
remains limited, particularly in developing regions
like Nigeria [5]. This study aims to investigate the
influence of SCI practices on the cost performance
of public sector construction projects in Akwa Ibom
and Rivers States, Nigeria. By examining the
relationship between SCI and cost performance,
this research seeks to provide insights into how
improved SCI practices can enhance project
outcomes in the public sector.

2. Literature Review

2.1. Supply Chain Integration (SCI)

Public sector construction projects are complicated
and require effective communication among project
stakeholders; SCI has become a critical component.
Due to the intricate web of suppliers, contractors,
and stakeholders involved, SCI is vital to the
construction sector. SCI has evolved; Halldorsson,
et al. [6] are the authors of the most recent
evolutionary developments. They projected the
internal-dyadic-chain-network theory, arguing that
value chains and materials management are the
internal sources of the supply chain. A thorough
understanding of procedures and operations is
necessary to enhance SCI dynamics. Global issues
are increasingly impacting modern supply chains;
thus, it is critical to investigate SCI from various
perspectives [7]. Effective SCI techniques can
provide stakeholders with a competitive edge by
reducing costs and improving
satisfaction. ~ Stakeholders in public
construction projects can employ SCI, which is
intended to have high
performance, to fortify stakeholder relationships,

customer
sector

cohesiveness and

increasing customer satisfaction, hence economic
success. These SCI practices lay the foundation for
improving cost performance, particularly in public
sector projects facing budget constraints.

SCI techniques can stakeholder
participation, coordination, and communication.
SCI requires information technology (IT) to
improve communication and teamwork [8].
Lowering waste and resource consumption can
increase productivity, lower mistakes, simplify
procedures, and advance sustainability. According
to Cao and Zhang [9], cooperative partnerships
among stakeholders founded on mutual respect and
information exchange can also improve the
efficiency of the supply chain, shorten project
timelines, cut expenses, and encourage moral
behavior. In the construction business, another
crucial SCI technique is the application of lean
construction methods. Eliminating waste and
optimizing value for the client are key components
of lean construction methods [10]. Lean
construction techniques can enhance supply chain
performance by reducing lead times, lowering
costs, and improving quality. Akanbi et al. [11]
posited that lean construction techniques can
enhance supply chain sustainability by lowering

enhance

waste, maximizing resource use, and encouraging
ecologically friendly behaviors. Moreover, green
buying tactics are adopted as part of SCI
procedures. Choosing ecologically friendly goods
and services for the supply chain is known as "green
procurement” [12-13]. According to Yu et al. [12],
green procurement can enhance supply chain
sustainability through waste reduction, resource
efficiency, and a decrease in carbon emissions.
Chen et al. [13] have also determined that by cutting
expenses, raising quality, and boosting reputation,
green procurement can increase supply chain
efficiency.

SCI shortens project durations, cuts expenses,
and raises product quality; SCI can boost project
performance [14]. Technology, cooperation, and
stakeholder coordination can help achieve it [14],
[15]. Successful integration requires the sharing of
information, communication, and trust.
Encouraging ecologically friendly techniques,
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cutting waste, and better utilising resources can
help improve sustainability in building projects. On
the other hand, issues like mistrust, information-
sharing barriers, and change aversion must be
resolved. To overcome these challenges, effective
teamwork and communication are essential [16]. To
handle possible hazards in the supply chain, SCI
methods entail creating risk mitigation strategies
[17]. These tactics can shorten project durations, cut
costs, and enhance product quality, all of which can
enhance efficiency, sustainability, and project
performance [18]. Through information
technology, stakeholder  coordination, and
collaboration, these principles can be put into
effect. Furthermore, they can improve resource
efficiency, lower carbon emissions, and encourage
moral corporate conduct, just labor practices, and
community development to increase sustainability
in building projects [19].

SCI has been effectively used to increase
productivity and competitiveness in a variety of
industries, including  manufacturing  [20].
Businesses with integrated SCI applications, such
as Dell, Procter and Gamble, and Wal-Mart, have
an advantage over competitors worldwide [21].
Using contractors, suppliers, technology, processes,
and competencies to improve competitive
advantage is a key component of SCI practices in
Nigeria [22]. Time is saved, personnel is reduced,
and errors are decreased when SCI procedures are
applied well [23]. Supply-based management, often
known as supply management, focuses on how
building companies maximise cost-effectiveness
and the flow of premium materials supplied by
cutting-edge suppliers. SCI performance is the
result of only a few construction suppliers allowing
operative communication and partnerships with
other construction suppliers [24].

SCI activities like information sharing, strategic
supplier collaborations, and customer interactions
were added by Sabet et al. [25]. Information quality,
information  sharing, customer relationship
management, delay, lean techniques, quality
management, and supplier collaboration are the
seven SCI practices identified by Khoza and
Govender [26]. Seventeen SCI practices were

identified by Moneke and Echeme [36] as part of
the SCI. These practices include information flow
and sharing, long-term collaboration, long-term
networking and partnering working experience,
leadership management, relationship development,
transparency in financial management, SCI,
information technology, trust-based relationships,
supplier relationships, early member selection and
appointment, incentive-based contracting,
commitment to shared goals, appropriate
information distribution, human resource supply
chain, and strong financial flows. According to
Aljoghaiman et al. [27] research, there is a
significant correlation between SCI performance
and activities including supply chain planning,
supplier relationship management, information
sharing, and customer relationship management.
Building strong relationships with customers helps
construction companies respond to the demands
and expectations of their clients more quickly.
Long-term objectives for customer interactions
include building responsive systems or handling
complaints, improving customer satisfaction, and
cultivating customer connections [28]. According
to Studer et al. [29], the logistical practices of SCI
are centered on planning, managing the flows of
building materials, and integrating information
flows related to construction materials (Table 1).

2.2. Cost performance of public sector
construction projects

When it comes to building projects, cost is the most
crucial factor and one of the most significant
predictors of project success [47]. Building project
costs must be efficiently managed and regulated
due to the intricate nature of the construction
industry to ensure that projects are finished on
schedule and within budget. A project's cost is a
critical component that determines its success and
is a matter of great concern for all parties involved.
While global studies provide robust cost
performance metrics, research on Nigeria’s public
sector projects remains limited, necessitating
localized insights [48].
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Table 1. Cross-tabulation of archival accident record data from the North Cyprus Labor Office

Activities

Authors

Customer relationship

Papadopoulos et al. [30], Barber et al. [31], Nguyen et al. [32],

Alahmad [33]

Information technology

Kumaraswamy [34], Alashwal [35], Moneke and Echeme [36],

Barber et al. [31], Wang et al. [37]

Trust-based relationship
Information Sharing

Alashwal [35], Moneke and Echeme [36]
Kumaraswamy [34], Alashwal [35], Moneke and Echeme [36],

Wang et al. [37].

Strategic partnership

Risk management
Supply-based management

Sabet et al. [25], Kwak et al. [38], Pratono et al. [39], Sun et
al. [40]

Ho et al. [41], Suresh [42]

Matsoso et al. [42], Khoza and Govender [26], AL-Shboul et

al [46], Moneke and Echeme [36], Alahmad [33].

Quality management

Supply chain planning
Incentive-based contracting
Logistics practices
Just-in-time

Long-term networking
Leadership management
Human resource supply chain

Barber et al. [31]

Ojo et al [45], Moneke and Echeme [36], Alahmad [33].
Moneke and Echeme [36]

Moneke and Echeme [36], Studer [29]

Shboul et al [46]

Moneke and Echeme [22]

Moneke and Echeme [22]

Ojo et al. [45], Moneke and Echeme [36]

Cost performance, a key factor in determining a
construction project's success, is assessed by
comparing the project's completion cost to its
starting cost [49]. All parties engaged in the
construction business carefully consider the cost of
construction, which is one of the most important
factors used to determine a project's performance
throughout its lifecycle. As a result, assessing cost
performance is a critical component of construction
projects and must be done so to guarantee that the
project is finished within the allocated budget.
Cost variance is the method most frequently
employed in the construction industry to measure a
project's design performance. Furthermore, the cost
variance technique encompasses all project-related
costs from inception to completion, not just those
associated with calculating the tender value. The
total costs include all expenses related to variation
or modification work as well as any associated costs
with any legal claims, including arbitration or
litigation, during the building phase. According to
Kung Leong et al [50], cost variance is expressed as
a percentage of net variation over the final cost,
expressed in terms of unit cost. Furthermore,
research has utilized cost variance as a gauge for

project success in building projects with issues
related to flawed design. Moreover, Kung Leong et
al [50] have proposed the use of cost as a
performance metric for engineering projects. In
addition to cost variance, a project's performance
has also been measured for liability and outcome
confidence using the cost performance index (CPI).

Various construction industry specialists may
have differing views of what is meant by the term
"cost." The context in which a term is used
frequently determines its meaning. Project costs
should comprise land costs, financing charges,
professional advisory fees, building costs, taxes,
cost of materials, cost of rework, overhead costs,
inventory cost, and labor cost. The word "project
costs" has several connotations and is typically not
used consistently. To ensure worldwide uniformity
in the definition, classification, measurement,
analysis, and presentation of total costs at the
project, national, and worldwide levels. According
to Odediran and Windapo [47], there are three
categories for the components of project cost:
capital construction expenses, linked capital costs
and site acquisition, and other costs incurred by the

client. Iyer and Jha [51] posited that the



Journal of Construction Engineering, Management & Innovation 130

performance of construction projects in terms of
cost should be focused on total construction cost,
profitability, and variance cost.

Numerous investigations have been carried out
to assess cost performance metrics to gauge the
accomplishment of building projects. Johnson and
Babu [52] assessed the UAE's usage of cost
performance indicators. According to the study,
earned value management, schedule variance, and
cost variance were the most often utilised
indicators. Alzara et al. [53] assessed Saudi
Arabia's cost performance metrics. According to
the study, schedule variance, cost variance, and cost
performance index were the most often utilised
metrics. Lee et al [54] assessed South Korea's cost
performance metrics. According to the study,
earned value management, schedule variance, and
cost variance were the most often utilised
indicators. Cindrela Devi and Ananthanarayanan
[55] assessed India's cost performance metrics.
According to the study, earned value management,
schedule variance, and cost variance were the most
often utilised indicators. Odeyinka and Yusif [48]
assessed Nigeria's cost performance metrics.
According to the study, the most often utilised
indicators were management,
schedule variance, and cost variance. Cantarelli et
al. [56] assessed Portugal's usage of cost
performance metrics. According to the study, the
most often utilized indicators were earned value
management, schedule variance, and cost variance.
Chinese cost performance metrics were studied by
Mansur [57]. According to the study, the most often
utilized indicators were earned value management,
schedule variance, and cost variance. In 2016,
Christensen and Schjett [58] evaluated the cost
performance metrics utilised in Norway. According
to the study, the most often utilised indicators were
earned value management, schedule variance, and
cost variance. Alhammadi et al. [59] evaluated the
UAE's cost performance metrics. According to the
study, the most often utilised indicators were earned
value management, schedule variance, and cost
variance. The cost performance metrics employed
in Egypt were assessed by Thabet et al. [60].
According to the study, the most often utilised

earned value

indicators were earned value management,
schedule variance, and cost variance. However, this
study addresses this gap by examining cost
performance in Nigeria’s public sector context.

2.3. Influence of SCI on cost performance of
public sector construction projects
Global
performance, but its effect on cost performance in
Nigeria’s public sector construction remains
underexplored, necessitating this study. Zulhumadi
et al. [61] empirically explored the correlation
between Supply Chain Management (SCM)
practices in Malaysian manufacturing and service
firms’ operational performance. The finding shows
a direct relationship between SCM practices and
operational performance. Sundram rt al. [62]
examined SCM practice on firm performance,

research links SCI to operational

focusing on the electronics industry in Malaysia.
The study's findings
relationship management has no positive influence
on a firm’s performance. Sukati et al. [63] utilised
a multiple regression model, and the result revealed
that SCM practices positively influence supply
chain performance statistically. This study was
conducted in the manufacturing industry. Adebayo
[64] adopted multiple regression analysis to
examine the relationship between a firm’s
competitiveness through SC responsiveness and
SCM practices of manufacturing in Nigeria. The
findings of the study revealed a positive correlation
between = SCM  practices, supply chain
responsiveness, and competitive advantage.

The findings of Ouma and Ndolo [65] revealed
that SCM practices have a positive influence on the
performance of large manufacturing firms in
Kenya. Saragih et al. [66] explored the relationship
between ten SCM  practices (inventory
management, product development, integration of
logistics, visits to sites, agility, quality
implementation, information sharing,
transportation, and purchasing activities with the
process of manufacturing) and operational
performance. The findings of the study showed that
SCM practices have a positive influence on a firm’s
performance. Kot, et al. [67] asserted that SCM

showed that customer
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practices have a positive relationship with firm
performance. A study was conducted in the
pharmaceutical sector in Thailand, and the results
showed that SCM practices (logistics integration
and organisational learning) have a positive
correlation with competitive advantages. Lopes de
Sousa Jabbour et al. [68] established the positive
influence of SCM practice on market performance,
operational performance, and customer satisfaction.
Chileshe et al. [69] utilised regression analysis to
establish the impact of SCM practices on the
performance of small and medium enterprises in
developing countries: a case of Agro-dealers in
Zambia. The finding of the study shows that SCM
application influences performance. Shobayo [70]
examined the relationship between SCM and
operational performance in Nigerian manufacturing
companies using a regression model; the results of
the study showed that SCM statistically does not
influence operational performance. While these
studies highlight the broader impact of SCM
practices on performance, SCI, a key component of
SCM remains underexplored in the context of cost
performance in Nigeria’s public sector construction
projects, where challenges like cost overruns,

increased labour costs, and rework expenses are
prevalent (Section 1.1). As the first study to
investigate SCI’s effect on cost performance in this
context, this research provides context-specific
strategies to enhance project delivery.

Fig. 1. presents the conceptual framework,
illustrating how key SCI practices influence cost
performance in Nigerian public sector construction
projects. The framework posits that SCI practices
can address cost performance challenges, such as
increased labour costs, cost variances, and rework
expenses, by enhancing coordination and reducing
inefficiencies. It highlights the top five SCI
practices and cost performance indicators identified
in this study (see Tables 3 and 4), supported by a
Nagelkerke R? of 0.883 (see Section 4.5 for results).
Specifically, the SCI practices examined include
Information Sharing among Supply Chain Partners,
Customer Relationships, Leadership Management,
Long-term Networking among Supply Chain
Partners, and Just-in-Time Delivery, while Cost
Performance is assessed through indicators such as
Labour Cost, Cost Variance, Earned Value
Management, Cost of Rework, and Return on
Investment (ROI).

s ~
e \
[ \
| Supply Chain Integration (SCI) |
| Practices Cost Performance I
I
: * Information Sharing Among . + Labour Cost. |
Chain Partners. Positive Influence « Cost Variance.
| + Customer Relationships. — + Earned Value Management. |
I + Leadership Management. * Cost of Rework. |
| + Long-term Networking Among * Return on Investment (ROI). |
| Supply Chain Partners. |
| + Just-in-Time Delivery. |
| |
\ \ / \ / /
\ /
N o . o

Fig. 1. Conceptual framework *Diagram showing SCI Practices (e.g., Information Sharing among Supply Chain Partners,
Customer Relationships, and Just-in-Time Delivery) to Cost Performance (e.g., Labour Cost, Cost Variance, Cost of
Rework)
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3. Methodology

In exploring the relationship between the level of
adoption of SCI and cost performance of public
sector construction projects, this study adopted the
research onion approach as stipulated by Ebekozien
et al. [71] for data collection. This approach is
embedded in the six procedures, which include
philosophy, approach to theory development,
methodological choice, strategies, time horizon,
and  procedures/techniques. = The  research
philosophy for this study is centered on the
epistemological and ontological assumptions. The
epistemology enables us to identify the SCI
practices while ontological assesses how they
influence cost performance within the public sector
projects. These two assumptions are based on
interpretivism and pragmatism. Interpretivism is
considered to enable a conclusion to be drawn
based on a holistic view of the actions and thoughts
of respondents. Pragmatism allows the researcher to
be involved and subjective in conclusions based on
respondents’ responses and decisions. The research
approach is embedded in deductive reasoning using
quantitative research. The study adopts a survey
design as a strategy to generate
quantitative data from construction firms operating
in Akwa and Rivers States of Nigeria. The
population of the study consists of Architects,
Builders, Quantity Surveyors, Civil Engineers, and
Procurement  Officers.  These  construction
professionals were obtained from professional
secretariats within the two states. The sample size
of three hundred and fifty-four (354) was achieved
using the Taro Yamane method, which consists of
161 construction professionals in Akwa Ibom State
and 193 construction professionals in Rivers State.

The research choice is focused on a mono-

research

method, where a questionnaire survey approach
was adopted to collect information about the
studied construct. Ogwueleka [72] stipulated that a
questionnaire, as a field survey, makes it relatively
easy to obtain standard data appropriate for
achieving the research aim. From the literature
review, 15 SCI practices and 13 cost performance
indicators were identified, and they were adopted to
draft a questionnaire for data collection. A pilot

survey was conducted on the drafted questionnaire
to ensure clarity and relevance to the studied
construct using ten construction experts who are
knowledgeable about remote work, and feedback
from the survey was used to improve the final draft
of the questionnaire for administration. The
Cronbach’s alpha tests during the pilot study
revealed an average score of 0.819 for SCI
practices, while the average result of 0.790 was
extracted for cost performance indicators.
According to George and Mallery (2003), the rule
of thumb indicates that a ranging from 0.70 to 0.79
is acceptable, while 0.8 to 0.89 is considered good.
Therefore, the consistency  and
instrument reliability are significant since both
values are above 0.70. These values indicate a high
level of consistency and are within the acceptable
threshold of “good” reliability.

The study adopted a cross-sectional time

inter-item

horizon for gathering data in the studied construct.
Here, the field survey was conducted through in-
person or online surveys. The questionnaires for the
online survey were published through Google
Forms. The questionnaire consists of three sections:
the first part consists of respondents' characteristics;
the second part is focused on the adoption of SCI;
and the last section centers on the cost performance
of public sector construction projects. The
respondents were required to rate the perceived
level of adoption of SCI and cost performance of
public sector construction projects on a five-point
Likert scale, where 1 = very low, 2 = low, 3 =
moderate, 4 = high, 5 = very high. The study
adopted a structured questionnaire to collect data on
15 SCI practices and 13 cost performance indicators
from construction professionals. Responses were
measured on a five-point Likert scale ranging from
1 (strongly disagree) to 5 (strongly agree). A total
of 354 copies of questionnaires were distributed,
284 were retrieved, and only 272 were properly
filled out, accounting for a 76% response rate. The
data generated were analyzed using the Mean Item
Score (MIS), and ordinal regression was used to
determine whether there was a significant
relationship between the level of adoption of SCI

and the cost performance of public sector
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construction projects. The choice of ordinal
regression is because it helps to determine whether
the predictor variables have a meaningful impact on
the ordinal outcome variable.

Based on the conceptual framework (Section
2.3) and the variables assessed, the following
hypotheses were tested.

H1: There is no significant relationship between
SCI practices and cost performance indicators in
public sector construction projects among
construction professionals in Akwa Ibom and
Rivers States.

4. Data Presentation, Analysis and
Discussion of Results

4.1. Socio-demographic attributes of the
respondents

This study assessed six socio-demographic factors
of the respondents, which focused on gender,
educational qualification, professional affiliation,
professional qualifications, industry experience,
and location of the respondents as shown in Table
2.

The result presented in Table 2 shows that 75%
of the respondents are male and 25% female. This
distribution affirms that the construction industry is
male-dominated. The results in Table 2 show the

Table 2. Respondents attributes

educational qualification of the respondents, with
54% having HND/BSc qualifications, while 46%
possess MSc/PhD qualifications. These results
portrayed that all the respondents were
knowledgeable on the subject matter. Of the
professional affiliations of the respondents, 23.9%
were architects, 13.2% were builders, 21.3% were
engineers, 31.3 quantity surveyors and 10.3% were
supply chain managers. Furthermore, 70% of the
respondents are registered members of their
professional bodies, while 30% are awaiting
registration.

Furthermore, the results presented in Table 2
also show the working experience of the
respondents with 12.1% of the respondents having
been in practices between 0-5 years, 30.9%
practised between 5-10years, 47.4% practised
between 10-20years and 9.6% have been practising
over 20years. The
geographical location of the respondents with
45.2% residing and operating in Akwa Ibom State
and 54.8% of the respondents operating in Rivers
State, Nigeria. The majority of the respondents
possess considerable knowledge and could give

results also show the

reliable information reforms for the study. The
results shown in Table 2, were good and dependable
to be used for the study.

Categories Variables Frequency Percentage
Gender Male 204 75%
Female 68 25%
Educational Qualification HND/BSc 147 54%
MSc/PhD 125 46%
Professional Affiliation NIA 65 23.9%
NIOB 36 13.2%
NSE 58 21.3%
NIQS 85 31.3%
ISC 28 10.3%
Professional Qualifications Registered Member/Fellow 190 70%
Probationer (Awaiting Registration) 82 30%
Years of Experience in the Industry ~ 0-5years 33 12.1%
5-10years 84 30.9%
10-20years 129 47.4%
Above 20years 26 9.6%
Location of Respondents Akwa Ibom State 123 45.2%
Rivers State 149 54.8%
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4.2. The level of adoption of SCI in public-
sector construction projects

The study is to evaluate SCI practices. The study
also analyzed these SCI practices across sampled
states (Akwa Ibom and Rivers State). In this
section, 15 SCI variables adopted from the
literature were ranked by the respondents. The
results of the field survey are analysed using the
Mean Item Score (MIS). The results presented in
Table 3 show the descriptive perceptions of the
respondents regarding the level of adoption of SCI
practices.

Table 3 shows the hierarchy of 15 SCI practices
based on MIS. Table 3 shows the level of adoption
of SCI in Akwa Ibom State, the results presented
show three bands of MIS namely: scores < 2.50 that
cannot add up to 3.00, scores > 2.50 < 3.00 and
scores > 3.50. The study established a decision rule
that a mean item score of 2.50 below indicates a low
level of implementation, 2.50 - 3.49 a moderate
level of implementation, and 3.50 and above
indicates a high level of implementation. In Akwa
Ibom State, variables of SCI with a mean above
2.50 account for a 46.66% level of adoption
(variables above 2.50 are deemed significant).

Table 3. The level of adoption of SCI in public-sector construction projects

SCI Practices Akwa Ibom Rivers Combined Sample
Mean Rank Mean Rank Mean Rank

Information sharing among supply 341 Ist 3.56 Ist 3.48 Ist

chain partners

Customer relationship (fostering long- 3.41 Ist 3.51 2nd 3.46 2nd

term relationships and meeting client

needs)

Leadership management (effective 3.04 4th 3.46 3rd 3.25 3rd

leadership for successful SCI

Long-term networking among supply 3.15 3rd 3.14 4th 3.14 4th

chain partners

Just-in-time delivery of goods and 2.72 6th 2.89 6th 2.80 Sth

services

Efficient logistics for effective supply 241 7th 291 5th 2.66 6th

chain operations

Mitigating risk for reliable supply chain 2.83 6th 2.33 7th 2.58 7th

operations

Quality management (ensuring quality 2.98 Sth 2.06 11th 2.52 8th

for effective supply chain operations)

Human resource supply chain (effective 2.34 8th 2.30 8th 2.32 9th

human resource management for

optimised supply chain)

Building trust among supply chain 2.30 9th 2.22 9th 2.26 10th

partners

Supply chain planning (planning for 2.04 10th 2.10 10th 2.07 11th

optimised operations)

Incentive-based contracting (using 2.01 11th 2.03 12th 2.02 12th

incentives for improved supply chain

performance)

Forming strategic partnerships for an 1.96 12th 2.02 13th 1.99 13th

efficient supply chain

Information technology (utilising 1.76 13th 1.90 14th 1.83 14th

technology for an efficient supply

chain)

Supply-based management (managing 1.65 14th 1.67 15th 1.66 15th

suppliers for streamlined supply chain
operations)
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This also means the level of adoption of SCI by
construction professionals in Akwa Ibom State is
moderate (MIS = 2.53).

However, SCI practices that witnessed low
levels of adoption are human resource supply chain,
trust, supply chain planning, incentive-based
contracting, forming strategic partnerships for
efficient supply chain, information technology and
supply-based management, these practices had MIS
below 2.50 and were ranked 8th — 15th respectively.
The top five most adopted SCI practices are
information sharing among supply chain partners
and customer relationships both ranked first with an
MIS of 3.41, ranked third is long-term networking
among supply chain partners with an MIS of 3.15,
leadership management is ranked fourth with MIS
of 3.04 and quality management is ranked fifth with
an MIS of 2.98.

The results presented in Table 3 further show
the level of adoption of SCI in Rivers State, the
results show also three bands of MIS namely:
scores < 2.50 that cannot add up to 3.00, scores >
2.50 < 3.00 and scores > 3.50. However, SCI
practices with an MIS above 2.50 account for a
46.66% level of adoption (variables above 2.50 are
deemed significant). This also means the level of
adoption of SCI by construction professionals in
Rivers State is moderate (MIS = 2.54). Notably,
information sharing among supply chain partners
and customer relationships (fostering long-term
relationships and meeting client needs) both had
MIS above 3.50, this indicates a high level of
adoption of these particular SCI practices. The top
five significant adopted SCI practices in Rivers
State are information sharing among supply chain
partners ranked first with MIS of 3.56, ranked
second with MIS of 3.51 customer relationships,
leadership management ranked third with MIS of
3.46, long-term networking among supply chain
partners ranked fourth with a MIS of 3.14 and
ranked fifth is efficient logistics for effective supply
chain operations with a MIS of 2.91. Furthermore,
those ranked the lowest are forming strategic
partnerships for efficient supply chain, information
technology, and supply-based management (13% —
15% respectively).

From the combined sample, the result revealed
a moderate level of adoption of SCI practices (MIS
= 2.53). The top five adopted SCI practices are
information sharing among supply chain partners,
customer relationships, leadership management,
long-term networking among supply chain partners,
and just-in-time delivery of goods and services. The
least adopted SCI practices are forming strategic
partnerships for efficient supply chain, information
technology, and supply-based management (13% —
15 respectively).

4.3. Cost performance of public-sector
construction projects

The study set out to evaluate the cost performance
of public sector construction projects in two
selected states (Akwa Ibom and Rivers State). The
study first established 13 constructs for measuring
cost performance from literature. The results
presented in Table 4 show the means of each
construct across various states. A MIS was used to
analyze these cost performance indicators. Table 4
revealed MIS of Akwa Ibom State showing three-
band (MIS less than 1.99), (MIS 2.00 — 2.99), and
(MIS greater than 3.00). The study established a
decision rule that MIS with 2.00 below indicate
very low, 2.00 — 2.49 indicates low, 2.50 — 3.00 is
moderate, and 3.01 and above is high.

However, the result shows that 38% of the
evaluated variables had a significance rating (MIS
above 2.50). This portrays the
performance of public sector construction projects
in Akwa Ibom State, with MIS below 2.50
accounting for 62%. Furthermore, the results in
Table 4 revealed the top five significance cost
performance indicators in Akwa Ibom State with
cost variance ranked 1st with a MIS of 3.05, earned
value management ranked 2nd with a MIS of 3.00,
labour cost ranked third with a MIS of 2.96, cost of
environmental compliance ranked fourth with MIS
0f 2.94 and cost of material was ranked fifth with a
MIS of 2.88. However, the cost of maintenance,
overhead cost, and cost of safety measures were

low-cost

ranked the lowest, respectively.
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Table 4. Cost performance of public-sector construction projects

Cost Performance Indicators Akwa Ibom Rivers Combined Sample
Mean Rank Mean Rank Mean Rank

Labour cost (the cost of labour used in 2.96 3rd 3.34 2nd 3.15 Ist

the construction project)

Cost variance (measuring the difference 3.05 Ist 3.13 3rd 3.09 2nd

between the actual cost of a project and

the budgeted cost)

Earned value management (measuring 3.00 2nd 3.06 4th 3.03 3rd

project progress and performance based

on the work completed)

Cost of rework (the cost associated 2.45 6th 2.39 10th 2.92 4th

with correcting errors or defects in the

project)

Return on investment (ROI) measuring 2.03 10th 3.65 Ist 2.84 Sth

the profitability of a project

Cost of environmental compliance (the 2.94 4th 2.51 7th 2.72 6th

cost of complying with environmental

regulations and requirements)

Cost of materials (the cost of materials 2.88 5th 2.34 11th 2.61 7th

used in the construction project)

Inventory cost 2.24 8th 2.74 6th 2.49 8th

Cost of quality (the cost associated with 2.08 9th 2.86 Sth 2.47 9th

ensuring that the project meets quality

standards)

Cost of change orders (change in the 2.30 7th 2.13 12th 2.21 10th

project scope or design)

Overhead cost (the cost of indirect 1.78 12th 2.45 9th 2.11 11th

expenses associated with the

construction project)

Cost of safety measures (the cost of 1.78 12th 2.49 7th 2.13 12th

implementing safety measures to

ensure the protection of workers and

the public)

Cost of maintenance (the cost of 1.92 11th 2.08 13th 2.00 13th

maintaining the completed project)

* Source: Author’s Field Data (2024)

Furthermore, Table 4 also presented results of
the cost performance of public sector construction
projects in Rivers State. Table 4 revealed results of
Rivers State showing two bands of MIS (2.00-
2.99), and (MIS greater than 3.00). However, the
result shows that 54% of the evaluated variables
had a significance rating (MIS above 2.50). This
portrays the moderate cost performance of public
sector construction projects in Rivers State. This
means that public sector construction projects
performed moderately with budgeted
However, other factors contribute to cost issues in
public sector construction projects in Rivers State.
The result presented in Table 4 revealed the top five

costs.

significant cost performance indicators in Rivers
State, namely; (ROI) ranked first with an MIS of
3.65; ranked second is labour cost with a MIS of
3.34; cost variance ranked third with a MIS of 3.13;
ranked fourth is earned value management with a
MIS of 3.06 and ranked fifth is cost of quality with
a MIS of 2.86. However, the cost of materials, cost
of change orders and cost of maintenance were
ranked the lowest (11" — 13%, respectively). From
the aggregated (combined) sample, the results show
that 54% of the evaluated cost performance
indicators had MIS above 2.50. This also means
that public sector construction projects performed
moderately within the budgeted cost. However, the
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top five significant variables are labour cost, cost
variance, earned value management, cost of rework,
and ROI. Ranked the least are the cost of change
orders, overhead cost, cost of safety, and cost of
maintenance (10" — 13'™) respectively.

4.4. The relationship between SCI and cost
performance of public-sector
construction projects

This study tested the hypotheses outlined in Section
3.0 using ordinal regression analysis, which is
suitable for the ordinal data collected. However,
developing from extant theoretical standpoints in
the literature, this study argued that improving the
adoption of SCI can mitigate the influence of
pertinent cost performance. Results presented in
Table 5 are compared against the baseline to see
whether it has significantly improved the fit to the
data. The model for predicting the cost performance
of public sector construction projects has fifteen
independent variables. The developed model fits
information of 470.035 of 2log likelihood, chi-
square 0f 470.035, and a significance level of 0.000,
indicating the fitness and suitability of the variables
to the model as presented in Table 5. The result
implies that the model predicts better than just
guessing based on the marginal probabilities for the
outcome categories.

Furthermore, Pearson and deviance values were
checked when examining the goodness of fit. The
probabilities for these test statistics were greater
than 0.05 (Table 6).

Table 5. Model fitting information

The finding shows that the model is in harmony
with the data, which is an indication of goodness-
of-fit. However, when both Pearson and deviance
values are small, the significance values will be
large (Table 6). According to Norusis [73], the large
significance value (P>0.05) indicates that the null
hypothesis is rejected, and the model is a good fit.

There are three Pseudo R-squared values
generated by ordinal regression analysis (Cox and
Snell R2, Nagelkerke R2 and McFadden R2) as
shown in Table 7. Pseudo R-Square is a better
method of indexing the goodness of fit than relying
on the chi-square significance value, especially
when the sample size is large. Hence, this study
used the Nagelkerke Pseudo R-Square value to
explain the proportion of variance in the outcome
that can be accounted for by explanatory variables.
Notably, R2 values are high in this analysis because
they are good criteria for ordinal regression.
Nagelkerke R2 value is adequate, and it is used to
remove the limitation of Cox and Snell.

The final step evaluates the significance of the
model parameters (Table 8). Fifteen independent
variables (SCI practices) were statistically
associated with the dependent wvariable (cost
performance). Table 8 presents the parameter
estimates, showing the impact of each SCI practice
on cost performance. The most interesting aspect of
Table 8 is the independent variables. For
Information Sharing among Supply Chain Partners
(SCI1), the table revealed a statistically significant
result (p-value = 0.000).

Model Fitting Information

Model -2 Log Likelihood Chi-Square Df Sig.
Intercept Only 470.035
Final 0.000 470.035 29 0.000
Link function: Logit.
Table 6. Goodness-of-Fit Table 7. Pseudo R-Square

Goodness-of-Fit Pseudo R-Square

Chi-Square Df Sig. Cox and Snell 0.766
Pearson 3.355 115 1.000 Nagelkerke 0.883
Deviance 6.296 115 1.000 McFadden 0.843

Link function: Logit.

Link function: Logit.
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Table 8. Parameter estimates of the ordinal regression model for SCI practices and cost performance

Variable Estimate  Std. Error Wald df Sig. 95% Confidence
Interval

Lower Upper
Bound Bound

Dependent Variables: Cost

performance (CP)

CP1=1.00 -31.428 1.985 250.736 1 0.000 -35.318 -27.538

CP1=2.00 -20.881 1.255 276.915 1 0.000 -23.341 -18.422

CP1=13.00 -12.259 1.069 131.503 1 0.000 -14.355 -10.164

CP1=4.00 -3.632 0.736 24.355 1 0.085 -5.075 -2.190

Independent Variables: SCI

Practices

Information Sharing Among -33.985 6.718 25.590 1 0.000 -47.152 -20.818

Supply Chain Partners (SCI1)

Customer Relationships -0.198 12.908 0.000 1 0.988 -25.497 25.100

(SCI12)

Leadership Management 3.862 12.167 0.101 1 0.751 -19.985 27.710

(SCI3)

Long-term Networking -0.772 5.388 0.021 1 0.886 -11.333 9.789

Among Supply Chain Partners

(SCI14)

Just-in-Time Delivery (SCI5 -2.855 4.636 0.379 1 0.538 -11.941 6.232

Efficient Logistics (SCI6) -0.447 2.284 0.038 1 0.845 -4.923 4.029

Risk Mitigation (SCI7) -4.982 3.304 2.274 1 0.132 -11.458 1.493

Quality Management (SCIS8) 3.205 2.868 1.249 1 0.264 -2.415 8.826

Human Resource Supply 0.195 2.239 0.008 1 0.931 -4.194 4.584

Chain (SCI9)

Building Trust (SCI10) -0.550 1.895 0.084 1 0.772 -4.265 3.165

Supply Chain Planning -2.567 2.957 0.753 1 0.385 -8.362 3.229

(SCI11)

Incentive-Based Contracting -2.524 2.528 0.997 1 0.318 -7.478 2.430

(SCI12)

Forming Strategic Partnerships 6.970 2.764 6.359 1 0.012 1.553 12.388

(SCI113)

Information Technology 2.880 1.871 2.370 1 0.124 -0.787 6.547

(SCI114)

Supply-Based Management -4.711 1.622 8.432 1 0.004 -7.891 -1.531

(SCI15)

*Link function used is Logit

This means that Information Sharing among Supply
Chain Partners significantly impacts cost
performance (dependent variable). However, the
result shows its coefficient is negative (-33.985),
which suggests that Information Sharing among
Supply Chain Partners decreases the likelihood of
cost performance. For Customer Relationships
(SCI2), the table revealed a statistically
insignificant result (p-value = 0.988). This indicates

that Customer Relationships does not significantly
impact cost performance (dependent variable).
However, its coefficient is positive (0.198), which
suggests that Relationships increase the likelihood
of cost performance.

SCI3, the table revealed a statistically
significant result for SCI3 (p-value = 0.751). This
also means that the fact that stakeholders adopt
SCI3 does impact cost performance (dependent
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variable). The result shows the SCI3 coefficient is
positive (3.862), which suggests that SCI3
increases the likelihood of cost performance. SCI4,
the table revealed a statistically significant result for
SCI4 (p-value = 0.751). This also means that the
fact that stakeholders adopt SCI3 does influence
cost performance (dependent variable). The result
shows the SCI4 coefficient is positive (0.772),
which suggests that SCI4 increases the likelihood
of cost performance.

Furthermore, SC15, SCI6, SCI7, SCIS8, SCI9,
SCI10, SCI11, SCI12, SCI13, and SCI14, the
results revealed statistically significant value (p-
value < 0.050). This implies that SC15, SCI6, SCI7,
SCI8, SCI9, SCI10, SCI11, SCI12, SCI13, and
SCI14 have significant relationship with cost
performance. SC15, SCI6, SCI7, SCI8, SCI9,
SCI10, SCI13, and SCI14 further shows positive
coefficient, which suggest that SC15, SCI6, SCI7,
SCI8, SCI9, SCI10, SCI13, and SCI14 increase the
likelihood of cost performance. Notably, SCI11 and
SCI12 had negative coefficients, which suggests
that SCI11 and SCI12 decrease the likelihood of
cost performance (dependent variable). The results
presented in Table 8 show SCI15, having a
statistically insignificant result for SCI15 (p-value
= 0.004). This also means that the fact that
stakeholders adopt SCI15 does not impact cost
performance (dependent wvariable). The result
shows the SCI1 coefficient is negative (-4.711),
which suggests that SCI15 decreases the likelihood
of cost performance. The results show that only
SCI15 and SCI15 do not have statistically
significant p-values; these two variables account for
13% of the evaluated variables. While statistically
significant variables account for 87% of the
evaluated variables. This means that SCI has a
direct positive relationship with cost performance.

4.5. Discussion of results

This study establishes the relationship between SCI
practices and cost performance in public sector
construction projects in Nigeria, utilising ordinal
regression analysis. The results support H1 (Section
3.0), which posits that SCI practices significantly
influence cost performance, while rejecting HO (no

significant relationship). The Nagelkerke R? value
of 0.883 indicates that SCI practices account for a
substantial portion of the variance in cost
performance, particularly through indicators such
as Labour Cost, Cost Variance, and Cost of Rework
(Table 4). However, the findings reveal nuanced
impacts (Table 8). Of the 15 SCI practices
evaluated, 12 (80%) were statistically insignificant
(p > 0.05), including Customer Relationships
(SCI2, p = 0.988), Just-in-Time Delivery (SCIS, p
= 0.538), and Information Technology (SCI14, p =
0.124). Conversely, three practices Information
Sharing among Supply Chain Partners (SCII, p =
0.000, coefficient = -33.985), Forming Strategic
Partnerships (SCI13, p = 0.012, coefficient =
6.970), and Supply-Based Management (SCI15, p
= 0.004, coefficient = -4.711) showed significant
effects. Notably, while SCI13 has a positive effect,
SCI1 and SCII15 exhibit negative impacts,
suggesting that not all SCI practices improve cost
performance in this context.

For instance, the strong negative effect of
Information Sharing among Supply Chain Partners
may reflect implementation challenges, such as
high initial costs or bureaucratic barriers in
Nigeria’s public sector, which offset short-term cost
benefits. These findings extend prior research on
Supply Chain Management (SCM) and SCI
practices. Chileshe and Phiri [74] Found that SCM
practices influence performance in Zambian agro-
dealers, and this study similarly demonstrates SCI’s
impact on cost performance in Nigeria’s public
sector construction, addressing a gap identified in
Section 2.3. However, the results partially
contradict the findings from Shobayo [70], who
found no significant influence of SCI on operational
performance in Nigerian manufacturing firms. This
discrepancy likely stems from the different
performance metrics cost performance in this study
versus operational performance in Shobayo’s,
highlighting the context-specific nature of SCI’s
effects. The positive correlation between SCI and
cost performance aligns with Yanya and Mahamat
[75], who found that SCI enhances competitive
advantages in Thailand’s pharmaceutical sector,
and Charles et al. (2020), who established SCM’s
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positive influence on operational performance and
customer satisfaction.

In the Nigerian public sector, SCI practices like
Forming Strategic Partnerships can similarly
enhance cost efficiency, contributing to competitive
project delivery. Practically, these findings suggest
that construction professionals in Nigeria should
adopt a targeted approach to SCI implementation.
Policymakers and project managers should
prioritize practices with positive effects, such as
Forming Strategic Partnerships (SCI13), which can
reduce cost performance challenges like labour
costs, cost variances, and rework expenses (Section
1.1) by fostering collaboration and trust among
stakeholders. Conversely, the negative effects of
Information Sharing among Supply Chain Partners
(SCI1) highlight the need for tailored strategies,
such as phased implementation or technology
investments to mitigate initial costs. As suggested
in the abstract, training programs on effective SCI
practices can further support cost efficiency,
focusing on collaboration and streamlined
processes to achieve projects within budget. This
study is limited by its focus on Akwa Ibom and
Rivers States, which may not fully represent
Nigeria’s diverse public
landscape. Additionally, the ordinal regression
analysis assumes linear relationships, potentially
oversimplifying the complex dynamics of SCI and
cost performance. Future research should explore
other regions of Nigeria to validate these findings
and employ mixed-methods approaches to uncover
qualitative insights into barriers to SCI adoption,
such as institutional constraints or technological
limitations. Further studies could also investigate
strategies to mitigate the negative cost impacts of
practices like Information Sharing among Supply
Chain Partners, ensuring long-term benefits for
public sector projects.

sector construction

5. Conclusion

SCI in public sector construction projects enhances
collaboration among stakeholders, leading to
improved project delivery. It fosters trust and long-
term relationships between parties in the supply
chain. By fostering these relationships, SCI offers a

strategic approach to mitigate cost performance
challenges, such as labour costs, cost variances, and
rework expenses (Section 1.1). The study examined
the relationship between SCI practices and the cost
performance of public sector construction projects.
The findings confirm HI1 (Section 3.0),
demonstrating that SCI practices significantly
influence cost performance, while rejecting HO (no
significant relationship). However, the relationship
is nuanced (Section 4.5., Table 8): while practices
like Forming Strategic Partnerships (SCI13)
positively affect cost performance (coefficient =
6.970, p = 0.012), others, such as Information
Sharing among Supply Chain Partners (SCI1), have
a significant negative effect (coefficient = -33.985,
p = 0.000), reflecting implementation challenges in
Nigeria’s public sector context. The Nagelkerke R?
value of 0.883 suggests that a substantial portion of
the cost performance variance can be attributed to
how well the supply chain is integrated. This strong
predictive power indicates that stakeholders can use
these insights to inform decision-making, though
the model highlights the need for targeted SCI
strategies to maximise cost efficiency. The results
imply that merely having a supply chain in place is
insufficient; instead, comprehensive and well-
coordinated supply chain strategies are essential to
achieve optimal cost performance. This study
addresses a critical gap (Section 2.3), being the first
to explore SCI’s effect on cost performance in
Nigeria’s public sector construction projects,
providing context-specific insights for improving
project outcomes.

For practice, construction professionals in
Nigeria should prioritize SCI practices like
Forming Strategic Partnerships (SCI13) to enhance
cost performance, directly addressing cost overruns
and related challenges. The negative impact of
Information Sharing among Supply Chain Partners
(SCI1) underscores the need for tailored strategies,
such as phased implementation or technology
investments, to mitigate initial costs (Section 4.6).
Public sector stakeholders should prioritize
initiatives aimed at enhancing SCI, including
adopting integrated project delivery methods,
utilising collaborative technologies, and fostering
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relationships among stakeholders to
seamless communication and coordination. The
study recommends training and workshops on
effective  SCI  practices, emphasizing the
importance of collaboration and team cohesion to
achieve projects within budget.

Future research should validate these findings in
other regions of Nigeria and employ mixed-
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