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Abstract

Nigeria’s residential construction sector faces critical challenges, including fragmented
supply chain practices, heavy reliance on imported materials, and limited adoption of
advanced technologies. These inefficiencies result in prolonged project timelines, increased
costs, and environmental degradation, underscoring the need for systemic reform. This study
examines the integration of local supply chain dynamics as a strategy to emhance
sustainability and performance within the sector. A mixed-methods approach was adopted,
incorporating surveys, interviews, and simulated data analyses. Quantitative data collected
from 150 construction professionals revealed that only 27.4% of materials used in the sector
are sourced locally, while qualitative insights from 30 stakeholders identified key barriers,
such as variability in material quality (82%) and inadequate supplier capacity (76%). The
findings highlight that integrating local materials can deliver significant environmental and
economic benefits. For example, project costs can be reduced by 22% and carbon emissions
by 35% through the use of locally sourced materials. A case study of a housing project in
Kaduna State demonstrated that utilizing local materials improved project timelines by 35%
and lowered costs by 20%. Simulated scenario analyses further supported these findings,
showing that increased reliance on local materials enhances efficiency and reduces logistical
challenges. Nevertheless, structural barriers such as insufficient policy support and low
digital tool adoption must be addressed through targeted interventions. This study
recommends the establishment of standardized certification systems, capacity-building
programs, and financial incentives to support local supply chain integration. It also
underscores the need for digital transformation to optimize supply chain operations and
foster sustainable practices. The findings provide practical recommendations and a
replicable framework for stakeholders seeking to enhance construction performance while
aligning with global sustainability goals.
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INTRODUCTION

The residential construction sector is a critical driver of economic development,
particularly in emerging economies like Nigeria, where it addresses the dual challenges of
housing deficits and unemployment. This sector contributes significantly to Gross Domestic
Product (GDP), infrastructure development, and urbanization. However, despite its economic
importance, the sector is plagued by inefficiencies and unsustainable practices that undermine
its ability to meet the nation’s growing housing demands effectively [1]. Globally, the
construction industry has increasingly adopted sustainable supply chain management (SSCM)
as a strategic tool to improve project outcomes, reduce costs, and minimize environmental
impacts [2]. SSCM integrates procurement, logistics, and material management practices with
sustainability principles, emphasizing local resource utilization and lifecycle optimization [3].
In Nigeria, the integration of local supply chain dynamics has been identified as a
transformative strategy to address inefficiencies, reduce reliance on imported materials, and
enhance sectoral resilience. This integration also provides a pathway to achieving performance
optimization while aligning with the United Nations Sustainable Development Goals (SDGs)
[4][5].

The Nigerian residential construction sector faces several persistent challenges,
including inefficiencies in material procurement, high dependency on imports, and fragmented
supply chain operations. These challenges lead to inflated construction costs, project delays,
and unsustainable practices [6]. The reliance on imported materials such as cement, steel, and
finishing products has heightened vulnerability to exchange rate fluctuations and global supply
chain disruptions [7]. Furthermore, unsustainable practices, including excessive material waste,
high energy consumption, and poor waste recycling, contribute to significant environmental
degradation and undermine the country’s ability to meet its carbon reduction commitments
[8][9]. Although Nigeria is endowed with abundant local resources, such as clay, timber, and
a skilled labor force, these assets remain underutilized due to systemic barriers, including weak
policy frameworks, inadequate infrastructure, and limited stakeholder collaboration [10].
Addressing these issues requires a comprehensive, evidence-based approach that aligns local
supply chain practices with global sustainability standards to meet the housing demand while
reducing environmental impacts.

This study investigates the potential of integrating local supply chain dynamics to
improve sustainability and performance in Nigeria’s residential construction sector. It evaluates
current supply chain practices, identifies inefficiencies and barriers to sustainability, and
develops a comprehensive framework to integrate local processes into the supply chain. By
leveraging locally available resources and materials, the proposed framework aims to enhance
operational efficiency, reduce costs, and foster environmental responsibility. Furthermore, the
study seeks to align these practices with global sustainability benchmarks, providing actionable
insights for policymakers, construction managers, and other stakeholders.

The findings of this study hold substantial value for scholars, industry experts, and
decision-makers in policy.The integration of local supply chain dynamics has the potential to
transform Nigeria’s construction sector by lowering project costs, reducing environmental
footprints, and improving project delivery timelines [11]. Moreover, this study addresses an
underexplored area of research by contextualizing sustainable supply chain practices within the
unique challenges and opportunities of the Nigerian construction industry. The actionable
recommendations provided in this study aim to bridge existing gaps, align local practices with
global best practices, and position the sector as a meaningful contributor to the achievement of
SDGs [12]. Additionally, this study offers a replicable framework for other developing
countries grappling with similar supply chain inefficiencies and sustainability challenges.
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LITERATURE REVIEW
Supply Chain Dynamics in Construction

Supply chain dynamics in the construction industry encompass the interactions,
coordination, and management of resources, materials, and stakeholders to achieve project
objectives efficiently. Globally, construction supply chains are recognized as highly
fragmented systems, with multiple tiers of suppliers, contractors, and subcontractors often
operating in isolation [ 13]. This fragmentation results in inefficiencies such as material delays,
cost escalations, and frequent disputes among stakeholders, which can compromise project
delivery [14]. Integrated Supply Chain Management (ISCM) has emerged as a key solution,
emphasizing collaboration, shared goals, and real-time communication across all supply chain
levels [15]. Advanced technologies, including Building Information Modeling (BIM), Internet
of Things (IoT), and Digital Twins, are increasingly employed to enhance transparency,
predictability, and efficiency in supply chain operations. These tools facilitate real-time
monitoring, inventory management, and predictive analytics, enabling reductions in project
timelines by up to 30% and material waste by 20% in developed countries [16][17].

In contrast, the Nigerian construction sector predominantly relies on manual processes
and traditional procurement systems, which exacerbate inefficiencies and hinder supply chain
integration [18]. Additionally, weak contractual frameworks and a lack of risk-sharing
mechanisms further impede collaboration and innovation [19]. These systemic issues
necessitate a shift toward modernized supply chain practices tailored to Nigeria’s unique socio-
economic and infrastructural conditions.

Sustainability in Residential Construction

Sustainability in residential construction entails the integration of environmental,
social, and economic considerations into building practices. The construction industry
contributes approximately 39% of global carbon emissions and consumes 40% of the world’s
energy, underscoring the urgent need for sustainable practices [20]. Sustainable Supply Chain
Management (SSCM) seeks to minimize environmental impacts through renewable material
sourcing, waste reduction, and energy optimization across the project lifecycle [21]. Life-Cycle
Assessment (LCA) is widely employed to evaluate and improve the environmental footprint of
construction activities, providing actionable insights for sustainability interventions [22]. For
instance, studies in Europe and North America have shown that integrating LCA with supply
chain practices can reduce carbon emissions by 30-50% and construction waste by 25%
[23][24].

The adoption of green materials, including bamboo, recycled concrete, and solar panels,
has proven effective in achieving sustainability goals while reducing long-term operational
costs [25]. However, in Nigeria, sustainability remains a low priority due to limited awareness,
weak regulatory enforcement, and the perceived high costs associated with green technologies
[26]. Additionally, the lack of technical expertise and institutional capacity to implement
SSCM practices further impedes progress, creating a gap between global best practices and
local realities [27].

Local Context in Nigeria

The Nigerian construction industry faces significant challenges, including an
overreliance on imported materials, inadequate infrastructure, and fragmented supply chain
operations. Over 60% of construction materials used in Nigeria, such as cement, steel, and
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finishing products, are imported, making the sector highly vulnerable to exchange rate
volatility and global supply chain disruptions [28]. This reliance increases project costs by an
estimated 20-30% and extends delivery times [29].

Despite these challenges, Nigeria possesses abundant local resources, including clay,
timber, and agricultural residues, which remain largely underutilized due to inconsistent quality
standards, inadequate infrastructure, and logistical constraints [30]. Successful case studies,
such as the adoption of interlocking clay blocks in affordable housing projects in Kaduna State,
demonstrate the potential of local materials to reduce costs and enhance sustainability [31].
However, scaling such initiatives is constrained by weak institutional frameworks, limited
stakeholder collaboration, and insufficient investment in infrastructure [32]. Stakeholders often
lack the technical capacity and financial resources required to develop robust local supply chain
systems, further exacerbating inefficiencies [33].

Key Findings from Previous Studies

Previous studies have highlighted the importance of integration, collaboration, and
innovation in construction supply chains. In developed economies, the integration of digital
technologies like BIM and IoT has significantly enhanced supply chain transparency and
efficiency, yielding cost savings of up to 25% and reducing project timelines by 15-20%
[34][35]. Research on sustainable construction practices has underscored the environmental
and economic benefits of renewable materials and energy-efficient designs, with LCA
frameworks achieving carbon emission reductions of up to 50% in some contexts [36][37].

In developing countries such as Nigeria, the potential of local materials to reduce costs
and environmental impacts has been recognized, but logistical and infrastructural barriers
remain significant challenges [38][39]. Studies have also emphasized the critical role of
stakeholder collaboration and capacity building in addressing inefficiencies, yet these aspects
remain underexplored in the Nigerian context [40].

Research Gaps

While the global construction industry has made significant strides in integrating
sustainability and supply chain practices, research specific to the Nigerian context remains
limited. Most studies address supply chain inefficiencies and sustainability challenges
separately, neglecting their intersection and the unique socio-economic and infrastructural
barriers in developing economies [41]. Furthermore, empirical evidence on the barriers to local
supply chain adoption—such as weak policy frameworks, inadequate infrastructure, and
limited stakeholder collaboration—remains sparse [42]. The application of advanced tools like
BIM and IoT in Nigerian construction projects is another underexplored area, leaving a gap in
understanding their potential to revolutionize local supply chain practices [43]. Addressing
these gaps is essential to developing tailored frameworks that enhance sustainability and
performance in Nigeria’s residential construction sector.

METHODOLOGY

Research Design
This study employed a mixed-methods research design to comprehensively analyze
how integrating local supply chain dynamics can enhance sustainability and performance in

Nigeria’s residential construction sector. The quantitative component focused on gathering
numerical data to identify patterns and relationships in supply chain operations, while the

33



Journal Of Infrastructural In Civil Engineering (JICE), Vol. 07, No. 01, pp: 30-45

qualitative component provided deeper insights into contextual challenges, stakeholder
perceptions, and potential solutions. This dual approach facilitated triangulation, ensuring that
the findings were robust and reflective of both measurable outcomes and underlying dynamics.
Mixed-methods designs have proven effective in construction supply chain research for
addressing multidimensional problems, particularly in resource-constrained environments [44,
45].

Study Area and Population

The study targeted Nigeria’s major urban centers—Lagos, Abuja, and Port Harcourt—
selected due to their high levels of construction activity and representation of diverse socio-
economic and geographical contexts. The population included contractors, material suppliers,
project managers, policymakers, and local material manufacturers. Purposive sampling was
employed to ensure that respondents had relevant experience and expertise in supply chain
operations, thus enhancing the validity of the data collected. This approach aligns with best
practices in construction research, emphasizing the importance of selecting knowledgeable
participants to improve data quality [46]. The study aimed to capture diverse perspectives
across the supply chain, enabling a holistic analysis.

Survey Design

A structured survey was developed to collect data on critical aspects of supply chain
practices, sustainability challenges, and the integration of local materials. The survey included
five thematic categories: (1) supply chain practices, (2) sustainability challenges, (3) local
material usage, (4) stakeholder collaboration, and (5) policy impact. Each category contained
rigorously designed questions informed by existing literature and validated through pretesting
with 20 respondents to refine clarity and relevance. The final survey, shown in Table 1, was
distributed to 150 participants, achieving an 85% response rate.

Table 1. Survey Design

Category No Questions Source
1 What are the common procurement methods used in your [47]
construction projects?
How frequently do you encounter delays in material
2 . [48]
delivery?
3 What percentage of your materials is sourced locally? [49]
Supply Chain 4 Do you use digital tools for supply chain management? [44]
Practices 5  What is the average lead time for material procurement? [50]
6 How often do material shortages occur during construction 48]
projects?
7 Are your suppliers involved in the early stages of project (51]
planning?
8 How do you assess supplier performance? [49]
9  What are the primary risks affecting your supply chain? [52]
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Are there mechanisms to resolve disputes in your supply

10 chain? [53]
1 What are the main barriers to adopting sustainable practices [54]
in your projects?
What percentage of your waste is recycled during
2 . [55]
construction?
Do you consider carbon emissions in material selection? [56]
Sustainability 4 How often do you implement energy-saving technologies? [57]
Challenges
What factors discourage the use of renewable materials? [58]
6 Are sustainable practices emphasized in project training [44]
sessions?
7 How do regulatory requirements influence your [59]

sustainability practices?

What is the cost differential between sustainable and non-
8 . : [60]
sustainable materials?

Are clients demanding more sustainable practices in recent

? projects?

[61]

10 How do you measure the impact of sustainability efforts? [62]

Data Collection Methods

Data were collected using a combination of surveys, semi-structured interviews, and
document analysis. The survey provided quantitative data on supply chain practices,
sustainability metrics, and local material usage. Semi-structured interviews with 30
stakeholders—including contractors, policymakers, and material suppliers—offered
qualitative insights into the barriers and enablers for local supply chain integration. Document
analysis focused on reviewing procurement records, project reports, and government policies
to contextualize findings within existing frameworks. The integration of these methods ensured
comprehensive data collection and enhanced the reliability of the findings, consistent with
construction supply chain research best practices [63, 64].

Simulated Data Generation

To address limitations in real-time data availability, simulated datasets were generated
to model supply chain performance under various scenarios. Python and MATLAB were used
to simulate variables such as material costs, lead times, and carbon emissions. Scenarios
included comparative analyses of traditional versus local supply chains, focusing on
sustainability and performance metrics. Simulated data have been widely validated in
construction research for assessing the impact of interventions when empirical data are scarce
[65, 66].

Data Analysis Techniques

Quantitative data were analyzed using descriptive and inferential statistics. Descriptive
analysis summarized key trends, while regression models assessed relationships between local
supply chain integration and outcomes such as cost savings, project timelines, and carbon
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emissions. Thematic analysis was applied to qualitative data using NVivo software, enabling
systematic coding and the identification of recurring themes. Scenario modeling offered
dynamic insights into how varying levels of local supply chain integration influence
sustainability and performance. These methods align with advanced construction management
research practices [67, 68].

Validity and Reliability

Several measures were taken to ensure validity and reliability. The survey instrument
was pretested, and feedback was incorporated to improve clarity. Data triangulation, achieved
by integrating findings from surveys, interviews, and document analysis, enhanced reliability
and minimized bias. Regression models were validated using bootstrap sampling, while
simulated datasets were cross-validated against available empirical data to ensure their
relevance and accuracy [69, 70].

Ethical Considerations

Ethical approval was obtained from the Nigerian Research Ethics Committee, ensuring
compliance with guidelines for research involving human participants. All participants
provided informed consent and were assured of their anonymity and confidentiality. Data were
securely stored on encrypted systems, and participants were informed of their right to withdraw
from the study at any time. These measures reinforced trust and ensured the integrity of the
research process [71].

RESULTS AND DISCUSSION

This section presents the findings from surveys, interviews, and simulations, addressing
the research objectives and highlighting key insights into the integration of local supply chain
dynamics in Nigeria’s residential construction sector. The results are supported with tables,
figures, and statistical analyses to ensure clarity and rigor.

Descriptive Statistics

The survey data provided a comprehensive snapshot of supply chain practices and
sustainability challenges in Nigeria’s residential construction sector. Of the 150 respondents,
74% 1identified significant inefficiencies in procurement processes, while 68% reported
material delivery delays as a critical issue. These inefficiencies are exacerbated by low reliance
on local materials, averaging just 27.4%, and minimal use of digital tools for supply chain
management, reported by only 22% of respondents. Table 2 summarizes the key descriptive
statistics.

Table 2. Key Descriptive Statistics from Survey Data

‘ Metric Value
Average reliance on local materials (%) 274
Average project delay due to material shortages 6.8
(weeks)
Percentage of respondents using digital tools (%) 22
Most common sustainability challenge High cost of materials (58%)
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Supply Chain Practices in Nigeria

The analysis of supply chain practices revealed significant limitations in stakeholder
collaboration. Only 28% of respondents reported involving suppliers in early project planning
stages, a key factor linked to project inefficiencies and material shortages. Regression analysis
demonstrated a strong negative correlation between supplier collaboration and project delays
(R2=0.68,p<0.01R"2 = 0.68, p < 0.01R2=0.68,p<0.01). Figure 1 illustrates this relationship.
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Figure 1: Impact of Supplier Collaboration on Project Timelines

This figure illustrates how increasing levels of supplier collaboration reduce project
delays. The graph demonstrates a clear negative correlation, indicating that improved
coordination with suppliers can significantly shorten construction timelines.

Sustainability Impacts of Local Supply Chains

Findings from simulated data indicated that integrating local materials, such as
interlocking clay blocks and timber, reduced carbon emissions by 35% and construction costs
by 22%, compared to imported alternatives. These benefits were reinforced by qualitative data
from interviews, where stakeholders emphasized the dual environmental and economic
advantages of local material use. One contractor stated, “Local materials not only reduce costs
but also cut transportation emissions significantly, aligning with global sustainability goals”
[72].
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Figure 2: Comparative Analysis of Carbon Emissions (Local vs. Imported Materials)

37



Journal Of Infrastructural In Civil Engineering (JICE), Vol. 07, No. 01, pp: 30-45

Figure 2 provides a comparative analysis of carbon emissions for projects using local
versus imported materials. The bar chart (Figure 2) compares the carbon emissions associated
with local and imported materials. The results highlight that local materials produce
significantly fewer emissions, reinforcing their environmental advantages in construction
projects.

Case Study Insights

A case study of a housing project in Kaduna State demonstrated the tangible benefits
of local supply chain integration. The use of interlocking clay blocks resulted in a 20% cost
reduction and a 35% decrease in project timelines compared to conventional methods. Carbon
emissions were also reduced by 35%. Table 3 summarizes these metrics. These results
underscore the potential of local materials to enhance cost-efficiency, improve sustainability,
and accelerate project timelines in the Nigerian construction sector.

Table 3. Performance Metrics of Kaduna State Housing Project

Metric Conventional Methods  Local Materials
Average cost per square meter ($) 50 40
Average project timeline (weeks) 24 16
Carbon emissions (kg CO2 22/m2"22) 20 13

Key Barriers to Local Supply Chain Integration

The study identified significant barriers to the adoption of local supply chains. The most
frequently reported challenges included variability in material quality (82%), limited supplier
capacity (76%), and inadequate government incentives (65%). Stakeholders also highlighted
logistical inefficiencies (62%) and high initial costs of local materials (68%) as critical barriers.
Table 4 presents the most prevalent barriers identified by survey respondents.

Table 4. Top Barriers to Local Supply Chain Integration

Barrier Frequency (%)
Variability in material quality 82
Limited supplier capacity 76
High initial costs of local materials 68
Inadequate government incentives 65
Logistical inefficiencies 62

These findings were corroborated by qualitative data, which emphasized the need for robust
quality assurance frameworks, capacity-building initiatives, and stronger policy support to
enable widespread adoption of local supply chain practices

Simulated Scenario Analysis

Simulated scenario analysis revealed that increased reliance on local materials could
yield substantial economic and environmental benefits. For instance, a model assuming a 50%
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increase in local material usage projected a 25% reduction in project costs and a 30%
improvement in construction timelines. These simulations underscore the scalability of local
supply chain practices as a transformative strategy. Figure 3 illustrates the relationship between
local material usage and cost-performance metrics.
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Figure 3: Relationship Between Local Material Usage and Cost-Performance Metrics

This line graph shows how increased usage of local materials impacts cost savings and
timeline reductions. The results demonstrate a proportional improvement in both metrics as
reliance on local materials increases. The results highlight the transformative potential of local
supply chain integration in enhancing project efficiency and aligning with global sustainability
objectives.

Discussion of Findings

Interpretation of Findings

The findings revealed critical inefficiencies in Nigeria’s residential construction supply
chain, including low levels of collaboration among stakeholders and a heavy reliance on
imported materials. With only 28% of respondents reporting early supplier involvement in
project planning, project timelines and costs are significantly impacted. Regression analysis
(R2=0.68,p<0.01R"2 = 0.68, p < 0.01R2=0.68,p<0.01) demonstrated that improved supplier
collaboration substantially reduces delays, consistent with global research emphasizing
integrated supply chain management as a strategy for enhancing communication and mitigating
risks [78]. The low adoption rate of digital tools (22%) further compounds these inefficiencies,
highlighting the urgent need for technological transformation in the sector.

The sustainability benefits of local supply chain integration were clearly demonstrated.
Simulated data showed that locally sourced materials, such as interlocking clay blocks, could
reduce carbon emissions by 35% and costs by 22%. These findings align with studies in
developing economies that have similarly reported significant environmental and economic
gains from local material utilization [79]. However, systemic issues, such as variability in
material quality (82%) and inadequate supplier capacity (76%), remain major barriers to
adoption. Addressing these challenges requires concerted policy and industry efforts to
standardize material quality and strengthen supplier networks.
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Comparison with Existing Literature

The findings contribute to the growing body of research on sustainable construction
practices, particularly in developing economies. Global studies have emphasized the
advantages of local materials in reducing carbon footprints and project costs, with similar
outcomes observed in South Africa, where integrating local supply chains reduced overall costs
by 25% and improved project timelines by 20% [80][81]. However, Nigeria’s underutilization
of digital tools contrasts sharply with global trends. Studies have shown that technologies such
as Building Information Modeling (BIM) and Internet of Things (IoT) significantly enhance
supply chain transparency, reduce material waste, and optimize logistics [82]. This
technological gap in Nigeria underscores the need for targeted investments in capacity building
and digital infrastructure to align with international best practices.

Implications for Practice

The practical implications of these findings are multifaceted. Integrating local supply
chains presents a viable solution to many inefficiencies by reducing dependency on imported
materials, mitigating logistical challenges, and fostering economic resilience. For instance, the
Kaduna State case study demonstrated that using locally sourced materials led to a 35%
reduction in project timelines and a 20% cost saving. These results suggest that scaling such
approaches across other regions in Nigeria could yield similar benefits. To achieve this,
contractors and policymakers must prioritize local material certification systems to enhance
quality assurance and ensure that materials meet industry standards. Furthermore, adopting
digital tools for supply chain management could improve real-time coordination, reduce waste,
and enhance overall project efficiency, aligning Nigeria with global construction standards
[83].

CONCLUSION

This study examined the integration of local supply chain dynamics as a strategy to
enhance sustainability and performance in Nigeria’s residential construction sector, addressing
critical inefficiencies in supply chain practices and highlighting the transformative potential of
local materials. The findings confirm that the sector is constrained by fragmented operations,
reliance on imported materials, and limited adoption of advanced technologies, leading to
elevated costs, project delays, and significant environmental impacts. These challenges
underscore the urgent need for systemic reform and innovative strategies. Despite these
constraints, the integration of local materials and enhanced stakeholder collaboration offers
viable pathways to address these inefficiencies.

The study’s results demonstrated that utilizing local materials, such as interlocking clay
blocks and timber, can reduce project costs by 22% and carbon emissions by 35%.
Additionally, improved supplier collaboration was shown to significantly reduce project
timelines, reinforcing the importance of integrated supply chain management. The Kaduna
State case study exemplified the economic, environmental, and operational advantages of local
material adoption, achieving a 20% cost reduction and a 35% improvement in project timelines.
These findings align with global sustainability goals and demonstrate the replicability of local
supply chain practices in other developing economies.

However, systemic barriers persist. Variability in material quality, limited supplier
capacity, and inadequate government support remain significant challenges. Addressing these
barriers requires targeted policy interventions, including standardized material certification
processes, capacity-building programs for local suppliers, and financial incentives to promote
sustainable practices. Furthermore, digital transformation through technologies such as
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Building Information Modeling (BIM) and Internet of Things (IoT) is critical to optimizing
supply chain operations, enhancing transparency, and fostering coordination among
stakeholders.

This research contributes to the literature by providing empirical evidence and
simulated insights into the benefits and challenges of local supply chain integration in Nigeria’s
residential construction sector. It emphasizes the need for a holistic framework that integrates
capacity building, regulatory reforms, and technological innovation to address inefficiencies
and align local practices with global sustainability standards. Policymakers, industry
practitioners, and stakeholders are urged to prioritize these measures to ensure that the sector
contributes meaningfully to Nigeria’s broader economic and sustainability objectives.
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