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Abstract

This study examined the utilisation of automation and robotics in optimising construction
labour costs in Lagos State, Nigeria. A descriptive survey research design was adopted, and
data were collected from 65 respondents comprising building professionals, contractors, and
homeowners using a structured questionnaire. The data were analysed using mean, standard
deviation, and Analysis of Variance (ANOVA) at a 0.05 level of significance. The findings
revealed that automation and robotics significantly reduce construction labour costs by
improving productivity, minimising delays, reducing errors, and enhancing overall project
efficiency. However, their adoption is constrained by factors such as high initial costs, lack of
technical expertise, inadequate infrastructure, limited awareness, and insufficient government
support. The ANOVA results indicated a significant difference in perceptions regarding the
benefits of automation but no significant difference concerning the challenges affecting its
adoption. The study concludes that while automation and robotics offer viable solutions to
rising labour costs, addressing the identified barriers is essential for their effective
implementation. The study recommends policy support, infrastructure development, capacity
building, and increased stakeholder awareness to facilitate the integration of automation
technologies in the construction industry.

Keywords: Automation, Robotics, Construction Industry, Labour Cost Optimisation, Lagos
State
Introduction

The construction industry remains one of the most vital sectors for economic growth,
infrastructure development, and employment across both developed and developing
economies. In Nigeria, the sector plays a particularly significant role in supporting urban
expansion, housing delivery, and industrial advancement (Wei et al., 2024). This importance is
most evident in Lagos State, widely regarded as the country’s commercial hub, where rapid
population growth and continuous urbanisation have intensified demand for residential,
commercial, and public infrastructure. As the pace of development accelerates, the efficiency

and cost-effectiveness of construction processes have become critical concerns for
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stakeholders, including government agencies, private developers, contractors, and end-users
(Amede et al., 2025).

Despite its strategic importance, the construction industry in Lagos State continues to face
persistent challenges that hinder optimal performance. Among these challenges, high
construction labour costs remain one of the most pressing. Labour costs constitute a substantial
proportion of total construction expenditure, largely due to the labour-intensive nature of
conventional construction practices (Ngoma et al., 2025). In many construction projects,
manual labour is heavily relied upon for tasks such as bricklaying, plastering, material
handling, and site management. This dependence often results in inefficiencies, including slow
work pace, human errors, fatigue, and inconsistent output quality (Eltahan et al., 2026).
Consequently, projects frequently experience delays, cost overruns, and reduced profitability.

The situation is further complicated by the dynamics of Lagos State’s labour market. The
construction sector comprises a mix of skilled, semi-skilled, and unskilled workers, with a
significant share operating in the informal economy. This lack of formal structure leads to
inconsistent wage determination, limited accountability, and difficulties in workforce
management (Iroha et al., 2024). Furthermore, the shortage of adequately skilled labour in
specialised areas increases reliance on a limited pool of experts, thereby increasing wages.
Economic factors such as inflation, the rising cost of living, and currency instability also
contribute to escalating labour costs, placing additional financial pressure on construction firms
and project owners (Ebekozien et al., (2024).

In response to these challenges, there has been a growing global shift towards adopting
advanced technologies to improve construction efficiency and reduce costs. Among these
innovations, automation and robotics have emerged as transformative tools with the potential
to redefine construction processes (Uusitalo et al., 2024). Automation uses digital systems,
intelligent machinery, and software to perform tasks with minimal human intervention, while
robotics involves deploying programmable machines capable of executing repetitive, complex,
or hazardous tasks with high precision (Lodhi & Zeb, 2025). These technologies, which have
already revolutionised industries such as manufacturing, are gradually gaining traction in the
construction sector.

The application of automation and robotics in construction spans a wide range of
activities, including robotic bricklaying, automated concrete pouring, prefabrication, 3D
printing, and the use of autonomous construction equipment (Al Masri et al., 2024). These
innovations offer numerous advantages, such as faster construction, improved accuracy,

reduced material waste, and enhanced safety on construction sites. By minimising human
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involvement in physically demanding and hazardous tasks, automation not only improves
working conditions but also reduces the likelihood of accidents and associated costs (Parker &
Grote, 2022). Furthermore, automated systems can operate continuously without fatigue,
thereby increasing productivity and shortening project timelines.

One of the most significant benefits of automation and robotics is their potential to
optimise construction labour costs. By reducing reliance on manual labour, these technologies
enable construction firms to lower expenses for wages, training, supervision, and workforce
management (Xu et al., 2025). The precision of automated systems also reduces errors and
rework, which are major contributors to cost overruns in construction projects. In addition,
automation facilitates better resource planning and project management through integration
with digital tools such as Building Information Modelling (BIM), artificial intelligence, and
the Internet of Things (IoT) (Kayembe & Obadire, 2025). These capabilities enhance decision-
making and improve overall project efficiency.

Despite the clear advantages of automation and robotics, their adoption in the construction
industry in Lagos State remains limited. Several factors contribute to this slow uptake,
including the high initial cost of acquiring and implementing advanced technologies, a lack of
technical expertise for operation and maintenance, and inadequate infrastructure, such as an
unreliable power supply (Ibrahim et al., 2026). There is also a general lack of awareness among
stakeholders of the benefits and practical applications of automation in construction. In
addition, resistance to change from traditional construction practices and concerns about job
displacement further hinder acceptance of these technologies (Dagou et al., 2025).

The policy and regulatory environment also play a significant role in shaping the adoption
of automation and robotics. In many cases, there is a lack of clear policies, incentives, and
frameworks to support technological innovation in the construction sector. Without adequate
institutional support, construction firms may be reluctant to invest in new technologies because
of perceived risks and uncertainties (Van Nguyen et al., 2024). Furthermore, the socio-
economic implications of automation, particularly regarding employment, create additional
complexities that must be carefully managed to ensure inclusive and sustainable development
(Almusharraf, 2025).

Given these realities, there is growing recognition of the need to explore innovative
approaches to improve efficiency and reduce costs in Lagos State’s construction industry.
Automation and robotics offer a promising solution, but their effective integration requires a
clear understanding of their potential benefits, limitations, and contextual applicability

(Pramod, 2022). While global studies have highlighted the advantages of these technologies,

229



Journal of Centre for Technical Vocational Education, Training and Research (JOCETVETAR), Vol. 8(1) —June, 2026
Okereke, G.K.O. et al.

there remains a need for localised research that accounts for Lagos State’s unique socio-
economic, technological, and institutional conditions. Such an understanding is essential for
developing practical strategies that can facilitate the adoption of automation and robotics in a
manner that is both economically viable and socially acceptable.

Against this backdrop, the issue of optimising construction labour costs through automation
and robotics becomes particularly relevant. While the expectation is that modern technologies
should significantly reduce labour costs and improve construction efficiency, the reality in
Lagos State indicates continued reliance on labour-intensive methods and escalating project
costs. This contrast reveals a critical gap between technological potential and actual practice,
raising important questions about the extent to which automation and robotics can be
effectively utilised to address labour cost challenges in the construction industry. This gap
therefore forms the basis for the present study, which seeks to investigate how automation and
robotics can be leveraged to optimise construction labour costs within the context of Lagos

State.

Statement of the Problem

Ideally, the construction industry in Lagos State is expected to operate with high efficiency,
optimal resource utilisation, and cost-effectiveness, particularly in the area of labour
management. In a technologically advancing world, the integration of automation and robotics
should enable construction firms to minimise excessive dependence on manual labour, enhance
productivity, and deliver projects within budget and schedule. Modern construction systems
driven by automation are anticipated to reduce human error, improve safety, and ensure
consistent quality in project execution. In such an ideal scenario, labour costs would be
strategically controlled through the use of intelligent systems, thereby contributing to
affordable housing delivery, sustainable infrastructure development, and improved
competitiveness of the construction sector.

However, the reality within the construction industry in Lagos State presents a contrasting
situation. The sector remains largely labour-intensive, relying heavily on manual processes that
are often inefficient, time-consuming, and prone to errors. Labour costs continue to rise due to
factors such as wage inflation, shortage of skilled workers, low productivity, and poor site
management practices. Additionally, frequent project delays, rework, and safety incidents
further increase overall construction costs. Despite global advancements in automation and
robotics, their adoption in Lagos remains minimal due to challenges such as high initial

investment costs, inadequate technical expertise, poor infrastructure, and limited awareness
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among stakeholders. Consequently, construction firms struggle to balance cost, quality, and
time, thereby affecting project performance and profitability.

The gap, therefore, lies in the disconnect between the potential benefits of automation and
robotics in optimising construction labour costs and their limited application within the Lagos
State construction industry. While automation technologies have demonstrated eftectiveness in
reducing labour dependency and improving efficiency in other contexts, there is insufficient
empirical evidence and localised strategies guiding their adoption in Lagos. This gap
underscores the need for a systematic investigation into how automation and robotics can be
effectively utilised to optimise labour costs within the unique socio-economic and
technological environment of Lagos State. Addressing this problem is essential for enhancing
construction productivity, reducing project costs, and positioning the industry for sustainable

growth in line with global best practices.

Purpose of the Study
The general objective of this study is to examine how automation and robotics can be
utilized to optimise construction labour costs in Lagos State. Specifically, the study sought to:
1. To determine the extent to which automation and robotics can reduce construction
labour costs in Lagos State.
2. To identify the challenges affecting the adoption of automation and robotics for labour

cost optimisation in the construction industry in Lagos State.

Research Questions
1. To what extent can automation and robotics reduce construction labour costs in
Lagos State?
2. What are the challenges affecting the adoption of automation and robotics for labour
cost optimisation in Lagos State?
Hypotheses
1. Automation and robotics have no significant effect on the reduction of construction
labour costs in Lagos State.
2. There are no significant challenges affecting the adoption of automation and robotics

for labour cost optimisation in the construction industry in Lagos State.

Methodology
The study adopted a descriptive survey research design to examine the optimisation of

construction labour costs through the adoption of automation and robotics in Lagos State. This
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design was considered appropriate because it enables the collection of data from respondents
to describe existing conditions, perceptions, and practices relating to automation and robotics
in the construction industry. The population comprised registered building professionals,
construction contractors, and homeowners involved in building projects within Lagos State.
The professional respondents were drawn from recognised professional bodies such as the
Nigerian Institute of Architects (NIA), the Nigerian Society of Engineers (NSE), and the
Nigerian Institute of Building (NIOB). A total of sixty-five (65) respondents were purposively
selected, comprising twenty (20) registered building professionals, thirty (30) building
contractors, and fifteen (15) homeowners.

Data were collected using a structured questionnaire titled “Automation and Robotics
in Construction Assessment Questionnaire (ARCAQ)”, developed in line with the study’s
objectives and research questions. The questionnaire comprised Sixteen (16) items rated on a
five-point Likert scale, ranging from Strongly Agree (5) to Strongly Disagree (1). The
instrument was validated by three experts, two from the Department of Building, University of
Lagos, and one from the Department of Civil Engineering, Yaba College of Technology, to
ensure clarity, relevance, and adequacy. A pilot test involving ten respondents outside the study
area was conducted, and the reliability coefficient, obtained using Cronbach’s Alpha, was 0.84,
indicating high reliability. The questionnaire was personally administered with the assistance
of trained research assistants, and all distributed copies were retrieved.

Data was analysed using both descriptive and inferential statistics. Mean (X) and
standard deviation (SD) were used to answer the research questions and assess the level of
agreement across the three categories of respondents. A decision rule of 3.50 was adopted, with
a mean of 3.50 or higher indicating agreement and below 3.50 indicating disagreement.
Analysis of Variance (ANOVA) was used to test the null hypotheses at the 0.05 level of
significance to determine whether significant differences existed among the responses of
building professionals, contractors, and homeowners. The results were presented in tables and
interpreted in line with the research objectives to provide evidence on the role of automation

and robotics in optimising construction labour costs in Lagos State.

Results
Research Question 1: To what extent can automation and robotics reduce construction labour

costs in Lagos State?
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The results in Table 1 indicate a strong consensus among building professionals, contractors,
and homeowners that automation and robotics significantly reduce labour costs in construction
projects. The grand mean scores for all three groups, Building Professionals (M = 4.13),
Contractors (M = 4.10), and Homeowners (M = 3.94), are all above the benchmark of 3.50,
confirming overall agreement with the listed statements. Building professionals recorded the
highest overall mean, suggesting a slightly stronger perception of the cost-reduction benefits
of automation, likely due to their technical exposure and familiarity with construction
technologies. Contractors closely follow, reflecting practical experience with project execution,
where automation improves efficiency and reduces delays. Homeowners, while still in
agreement, show comparatively lower mean values, which may stem from less direct
involvement in construction processes.

The relatively low standard deviations across all respondent groups (ranging from 0.60
to 0.65) indicate consistent responses and low variability, strengthening the reliability of the
findings. Key areas of agreement include improved construction speed, reduced rework costs,
enhanced productivity, and long-term cost savings. Overall, the findings suggest that the
adoption of automation and robotics is widely perceived as an effective strategy for minimising

labour costs and improving efficiency in the construction industry.

Table 1: Mean and Standard Deviation Ratings on the Extent to Which Automation and
Robotics Reduce Labour Cost in Construction

S/N Items Building Building
Professionals Contractors Homeowners

Mean SD Mean SD Mean SD Remark

1  Automation reduces dependence on 4.20 0.65 4.10 0.62 3.90 0.71 Agreed
manual labour in construction

2 Robotics improves speed of 418 0.54 4.5 0.59 4.00 0.55 Agreed
construction activities
3 Automation minimizes labour- 410 0.58 4.05 0.64 3.85 0.62 Agreed

related delays on site

4  Use of robotics reduces cost of 416 0.62 4.13 0.57 3.95 0.67 Agreed
rework and errors

5 Automation enhances productivity 4.10 0.58  4.08 0.65 4.05 0.70 Agreed
of construction processes

6  Robotics reduces the need for highly 3.90 0.65 3.85 0.60 3.70 0.68 Agreed
skilled labour

7  Automated systems reduce overall 4.20 0.62 4.24 0.65 4.00 0.59 Agreed
project execution time
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8 Automation contributes to long-term 4.22  0.55 4.19 0.63 4.10 0.70 Agreed
cost savings in construction

Grand Total 413 0.60 4.10 0.62 3.94 0.65 Agreed

The findings presented in Table 2 reveal that respondents, building professionals,
contractors, and homeowners, generally agree that several critical factors hinder the adoption
of automation and robotics in construction. This is evidenced by the high grand mean scores of
4.14, 4.13, and 4.04, respectively, all exceeding the acceptance benchmark of 3.50. These
results indicate that the identified challenges are substantial and widely acknowledged across
all stakeholder groups. However, when the Scheffé post-hoc test is considered alongside the
descriptive analysis, a more nuanced understanding emerges. While there is overall agreement,
the test shows that a statistically significant difference exists specifically between building
professionals and homeowners. This suggests that although both groups recognise the presence
of these challenges, building professionals perceive them as more critical compared to

homeowners.

Table 2: One-Way Analysis of Variance (ANOVA) on Respondents’ Ratings of the Extent
to Which Automation and Robotics Reduce Labour Cost in Construction

Source of Variation  Sum of Squares df Mean Square F-cal  F-crit Remark
(SS) (MS) (0.05)

Between Groups 0.282 2 0.141 3.92 3.14 Significant

Within Groups 2.233 62 0.036

Total 2.515 64

Key challenges such as the high cost of automation equipment, inadequate government
policy support, and limited awareness of automation benefits were consistently rated highly
across all groups, reinforcing the notion that financial and institutional barriers are the most
pressing. Additionally, infrastructural deficits, including poor power supply and weak
technological integration frameworks, further complicate adoption efforts. The Scheffé results
also indicate no significant difference between building professionals and contractors, as well
as between contractors and homeowners. This positions contractors as a bridging group whose
perceptions align closely with both ends of the stakeholder spectrum. Such alignment suggests
that contractors, due to their dual exposure to both technical execution and client interaction,

may share common concerns with both professionals and homeowners.
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Moreover, social factors such as resistance to change and fear of job loss were strongly
endorsed, highlighting the importance of human and organizational considerations in
technology adoption. Despite the slight variation identified between professionals and
homeowners, the relatively close mean scores and low standard deviations indicate a high level
of consensus overall. In summary, the combined evidence from the descriptive statistics and
Scheffé post-hoc analysis suggests that challenges to adopt automation in construction are
pervasive and commonly experienced, though perceived with varying intensity across
stakeholder groups. Addressing these barriers will require coordinated efforts in policy
development, cost reduction strategies, technical capacity building, and stakeholder
sensitisation to ensure broader acceptance and effective implementation of automation

technologies in the construction industry.

Research Question 2: What are the challenges affecting the adoption of automation and

robotics for labour cost optimisation in Lagos State?

Table 3: Mean and Standard Deviation Ratings on Challenges Affecting the Adoption of
Automation and Robotics in Construction

Building Building
Professionals Contractors Homeowners
S/N Items Remark

Mean SD Mean SD Mean SD

9 High cost of acquiring automation 4.12 0.50 4.15 0.55 4.10 0.60 Agreed

equipment

10 Lack of technical expertise in 4.05 0.60 4.03 0.63 4.00 0.70 Agreed
operating robotic systems

11 Inadequate power supply affects 4.10 0.48 4.15 0.52 4.07 0.50 Agreed
automation usage

12 Resistance to change from 4.20 0.58 4.15 0.60 4.00 0.63 Agreed
traditional construction methods

13 Lack of government policies 4.20 0.62 4.17 0.67 4.10 0.71 Agreed

supporting automation adoption

14 Fear of job loss among construction 4.10 0.62 4.05 0.65 395 0.68 Agreed
workers

15 Limited awareness of the benefits of  4.21 0.66 4.20 0.69 4.10 0.62 Agreed
automation in construction

16 Poor infrastructure for technological ~ 4.10 0.58 4.14 0.63 4.03 0.70 Agreed
integration

Grand Total 4.14 0.58 4.13 0.62 4.04 0.64 Agreed
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Table 3 presents respondents’ perceptions of the challenges affecting the adoption of
automation and robotics in the construction industry. The grand mean scores for Building
Professionals (M = 4.14), Building Contractors (M = 4.13), and Homeowners (M = 4.04) all
exceed the acceptance benchmark of 3.50, indicating strong agreement that the listed factors
constitute significant barriers. Among the identified challenges, the high cost of acquiring
automation equipment, limited awareness of automation benefits, and lack of supportive
government policies ranked prominently across all respondent groups. These findings suggest
that financial constraints and institutional gaps are major impediments to widespread adoption.
Additionally, resistance to change and fear of job loss highlight socio-cultural and workforce-
related concerns that may slow technological transition in the sector.

The relatively low standard deviation values (ranging from 0.58 to 0.64) indicate a high
level of consensus among respondents, reinforcing the reliability of the data. Building
professionals and contractors exhibit slightly higher mean values compared to homeowners,
likely reflecting their deeper engagement with construction processes and awareness of
operational challenges. Overall, the results underscore that while automation and robotics hold
substantial promises for improving construction efficiency, their adoption is hindered by
economic, technical, infrastructural, and policy-related challenges. Addressing these barriers
through strategic investment, policy support, and capacity building will be essential for

advancing technological integration in the construction industry.

Table 4: One-Way Analysis of Variance (ANOVA) on Challenges Affecting the Adoption
of Automation and Robotics in Construction

Source of Sum of Squares df Mean Square F- F-crit Remark

Variation (SS) (MS) cal  (0.05)

Between Groups 0.153 2 0.0765 2.01 3.14 Not
Significant

Within Groups 2.359 620.0380

Total 2.512 64

The ANOVA results presented in Table 4 indicate that there is no statistically significant
difference in the mean ratings of building professionals, contractors, and homeowners
regarding the challenges affecting the adoption of automation and robotics in construction (F(2,
62)=2.01, p > 0.05). Since the calculated F-value (2.01) is less than the critical F-value (3.14)
at the 0.05 level of significance, the null hypothesis is accepted. This implies that there is no
significant difference in perceptions among the three respondent groups. This finding suggests

a strong consensus across stakeholders on the key barriers to automation adoption. Regardless
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of their roles or level of involvement in construction activities, respondents similarly perceive
factors such as high equipment cost, lack of technical expertise, inadequate infrastructure, and
insufficient government support as major constraints.

Although slight variations exist in the group means, these differences are not statistically
meaningful. The close alignment of responses indicates that the challenges identified are
pervasive and uniformly experienced across the construction industry. In practical terms, this
uniformity strengthens the validity of the earlier descriptive findings and highlights the urgency

of addressing these barriers through coordinated efforts.

Discussion of Findings

The findings of this study reinforce the growing body of literature highlighting the
transformative potential of automation and robotics in the construction industry. The results
show that respondents strongly agree that automation reduces labour costs by improving
efficiency, productivity, and project delivery timelines. This aligns with the assertions of Al
Masri et al. (2024) and Lodhi and Zeb (2025), who noted that robotics enhances precision and
operational efficiency in construction processes. Similarly, observed benefits, such as reduced
rework, faster execution, and improved productivity, support the findings of Parker and Grote
(2022), who emphasised the importance of automation in optimising work design and
performance.

The significant difference observed between building professionals and homeowners in
the ANOVA and Scheffé tests suggests that technical expertise influences perception. Building
professionals, due to their direct involvement in construction processes, are more aware of the
economic and operational benefits of automation. This finding is consistent with Xu et al.
(2025), who highlighted that increased exposure to digital and automated systems enhances
stakeholders’ understanding of their value in construction. However, the general agreement
across all groups indicates a shared recognition of automation’s potential, supporting Uusitalo
et al. (2024), who described the global shift toward technological transformation in
construction.

Despite these benefits, the study identified several challenges that limit the adoption of
automation and robotics. The most prominent barriers were high acquisition costs, a lack of
technical expertise, inadequate infrastructure, and insufficient policy support. These findings
align with Amede et al. (2025) and Ibrahim et al. (2026), who identified financial and technical
constraints as major obstacles to adopting advanced construction technologies in developing

economies. The issue of unreliable power supply and infrastructural deficits also reflects
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broader systemic challenges noted by Iroha et al. (2024) in the Nigerian construction sector.
Furthermore, social factors such as resistance to change and fear of job loss were highlighted
as significant concerns. This supports the work of Almusharraf (2025), who argued that the
socio-economic implications of automation must be carefully managed to ensure inclusive
development. Similarly, Pramod (2022) emphasised that organisational resistance and lack of
awareness often slow technological adoption across industries.

The ANOVA results for challenges showed no significant differences among
respondents, indicating strong consensus across all stakeholder groups. This uniformity
suggests that barriers to automation adoption are pervasive and widely experienced, regardless
of professional background. This finding aligns with Dagou et al. (2025), who emphasised that
common structural and institutional limitations often constrain the integration of innovative
technologies in construction. Overall, the study confirms that while automation and robotics
offer substantial benefits in reducing labour costs and improving construction efficiency, their
adoption in Lagos State is hindered by a combination of economic, technical, infrastructural,
and social challenges. These findings underscore the need for a holistic and collaborative
approach involving policy reform, capacity building, and infrastructure development, as also
advocated by Kayembe and Obadire (2025) in their analysis of digital transformation in

construction.

Conclusion

The study concludes that automation and robotics have substantial potential to optimise
construction labour costs in Lagos State by enhancing productivity, reducing inefficiencies,
and minimising reliance on manual labour. Stakeholders generally acknowledge these benefits,
indicating a positive disposition towards technological innovation in construction.

However, despite this recognition, the adoption of automation and robotics remains limited
due to significant economic, technical, infrastructural, and institutional challenges. The
absence of significant differences in perceptions of these challenges suggests that they are
widely experienced across the industry. Therefore, while automation and robotics present a
viable solution to rising labour costs, their effective integration into the construction sector in

Lagos State requires deliberate and coordinated efforts to address the identified barriers.

Recommendations

Based on the findings of this study, the following recommendations are proposed:
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1. The government should develop and implement policies that promote the adoption of
automation and robotics in construction, including tax incentives, subsidies, and
regulatory frameworks that encourage technological innovation.

2. There is a need to improve critical infrastructure, particularly power supply and digital
connectivity, to support the effective operation of automated systems.

3. Training programmes and professional development initiatives should be established to
equip construction workers and professionals with the technical skills required to
operate and maintain automated systems.

4. Stakeholders should be educated on the benefits and practical applications of
automation and robotics to reduce resistance to change and promote acceptance.

5. Collaboration between government, industry stakeholders, and academic institutions
should be encouraged to facilitate research, innovation, and knowledge transfer in

construction technology.

Implications of the Study
This study has important implications for policy, practice, and research. For policymakers,
the findings highlight the urgent need for supportive frameworks that can drive technological
adoption in the construction sector. For industry practitioners, the study provides evidence-
based insights into the benefits of automation and the barriers that must be addressed to achieve
cost efficiency.
Academically, the study contributes to the limited body of localised research on
construction automation in Nigeria, particularly in Lagos State. It also provides a foundation
for further studies on technology adoption, cost optimisation, and sustainable construction

practices in developing economies.
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