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ABSTRACT
The real estate sector in Nigeria, has experienced significant growth, driven by rapid urbanisation and infrastructure development. Effective material management is crucial in construction projects within this sector, impacting project performance. This research examines the material management approaches currently utilized in Akwa Ibom's real estate sector and assesses their effects on construction project performance. The study employs a qualitative research methodology, involving semi-structured interviews with key stakeholders in the construction projects of Akwa Ibom. Through thematic analysis of the interview data, the research identifies existing material management strategies, pinpoints challenges, evaluates their effectiveness, and proposes recommendations for enhancing project performance. The findings suggest that while certain strategies are effective in managing materials and improving project outcomes, there are persistent challenges such as logistical disruptions, technological limitations, and regulatory compliance difficulties that hinder optimal project execution. This research contributes to the body of knowledge by providing insights into the dynamics of material management in the Nigerian real estate sector. It offers practical recommendations for stakeholders to enhance construction project performance through improved material management practices. The research underscores the need for integrating advanced technologies and fostering stakeholder collaboration to overcome the identified challenges. This study serves as a foundation for future research and development within the sector, advocating for a shift towards more sustainable and efficient construction practices. This initiative is crucial for advancing Nigeria's construction industry, making it more competitive and aligned with global best practices.
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INTRODUCTION

The real estate sector stands as an essential component of Nigeria's development, marked by rapid urbanization and infrastructure development (Walker, et. al., 2018). This sector encompasses a wide array of activities, including residential, commercial, and industrial construction, all of which contribute significantly to the nation's economic growth. However, the effective management of materials within this sector is crucial for ensuring timely project completion, cost efficiency, and overall performance (DP & Narayanarao, 2019). 

The real estate sector in Nigeria, particularly in Akwa Ibom, is experiencing remarkable growth propelled by urbanization and heightened infrastructure development (Walker, et. al., 2018). However, alongside this growth, there are persistent challenges, particularly concerning the handling of materials in construction projects.

Effective material management is crucial for several reasons. Firstly, proper management of materials ensures that construction projects progress smoothly, adhering to predefined timelines and deadlines. Secondly, it helps in controlling costs by minimizing waste, avoiding overstocking, and utilizing resources efficiently. Thirdly, using high-quality materials is essential for ensuring the durability and safety of structures. Effective material management involves acquiring and utilizing the right materials in the right manner. Finally, meeting project deadlines, staying within budget constraints, and delivering high-quality results are essential for fostering client satisfaction and building long-term relationships.

However, material management within Nigeria's real estate sector encounters various challenges and shortcomings that impede project performance (Albert, et. al., 2021). These challenges may include inefficient procurement processes, generation of materials waste, poor quality of work, project delays, and disruptions in materials flow. Such issues not only hinder the sector's ability to realize its full potential but also lead to delays, cost overruns, and compromised quality in construction projects. Addressing these challenges necessitates a thorough understanding of existing material management strategies and their effectiveness in the context of Akwa Ibom's real estate sector. Only through such understanding can appropriate solutions be developed to enhance material management practices and improve project outcomes. Therefore, this study seeks to investigate the current material management approaches or strategies employed within Nigeria's real estate sector and their impact on project performance, with a focus on Uyo, Akwa Ibom State.  Ultimately, the findings of this study are expected to contribute to the body of knowledge surrounding material management in the real estate sector, offering practical insights and recommendations for stakeholders to enhance project performance and promote sustainable development.
Problem Statement/Justification
PROBLEM STATEMENT/JUSTIFICATION

The real estate sector in Nigeria, without doubt has seen tremendous growth, drawing attention to the importance of efficient material management practices to support construction projects amidst rising costs of living and construction. However, a significant gap exists in the understanding of the current material management strategies employed within the sector and their impact on project performance. This knowledge gap presents several research questions and problems. 
There is a pressing need to examine the prevailing material management approaches adopted by stakeholders involved in construction projects within Nigeria’s real estate sector. 

[bookmark: _GoBack]Although various material management strategies are utilized within the real estate sector, their effectiveness in terms of project cost, time, and quality performance remains unclear. There is a lack of empirical evidence to support the efficacy of specific strategies in achieving desired project outcomes, leading to uncertainty among industry stakeholders (Ibrahim and Daniel, 2019).
Understanding the challenges and constraints associated with current material management practices is essential for devising solutions aimed at enhancing project outcomes. Despite the growth of the real estate sector in Akwa Ibom State, Sanni and Eyiah, (2022) asserted that these challenges remain evident and needs to be addressed. 

OBJECTIVES OF THE STUDIES
Aim

This study aims to investigate material management approaches deployed within the Akwa Ibom real estate sector and their corresponding effects on construction project performance. By exploring the intricacies of material procurement, storage, distribution, and utilization, this research seeks to provide valuable insights into optimizing material management practices for enhanced project outcomes. Specifically, the objectives of the study are:
Objectives
1. To examine existing material management strategies employed in construction projects within the Akwa Ibom real estate sector.
2. To identify challenges and constraints associated with current material management practices in Akwa Ibom's real estate projects.
3. To evaluate the effectiveness of these material management strategies in terms of project cost, time, and quality performance.
4. To propose recommendations for enhancing material management approaches to improve construction project performance in the Akwa Ibom real estate sector.
 e
LITERATURE REVIEW

Material management is vital for construction project success, involving processes like planning, procurement, logistics, and waste control. (Brutus & Chiyem, 2015). Effective management impacts project performance, including time, cost, and quality. Challenges like technology limitations and delays in delivery hinder efficiency. Innovations like Radio Frequency Identification (RFID) and Building Information Modeling (BIM) offer solutions. In this chapter, we will as well review Lean Construction Theory as the theoretical framework and foundation for the study and its application in material management to provide a comprehensive understanding of effective strategies for enhancing construction project outcomes. Furthermore, it reviews literature on the concept, processes, and practices of material management, its impact on project performance, challenges and constraints, and innovations in the field. c 
However, a significant gap exists in the understanding of the current material management s
THEORETICAL FRAMEWORK

Lean Construction Theory, originating from the principles of lean manufacturing, represents a significant shift in the construction industry towards a more efficient, value-driven approach to project delivery (Koskela, 1992). Developed by Lauri Koskela and others in the 1990s, lean construction emphasizes the elimination of waste, maximization of value, and continuous improvement throughout the project lifecycle. At its core, lean construction theory is based on five key principles:
Value: Focus on delivering value to the customer while minimizing waste (Ballard, 2000).
Value Stream: Identify and map out the value stream to optimise processes and eliminate waste 
Flow: Create a smooth flow of work and processes to reduce delays and inefficiencies (Ballard and Howell, 1998). Perfection: Continuous improvement is a fundamental aspect of lean construction. By continually striving for perfection and eliminating waste, inefficiencies, and defects, projects can achieve higher levels of efficiency, quality, and value (Liker, 2004).
Just-In-Time (JIT) Delivery: Lean construction promotes the use of just-in-time delivery systems to ensure that materials are delivered to the job site precisely when they are needed (Koskela, 1992). This minimizes the need for on-site storage, reduces inventory carrying costs, and eliminates the risk of material damage or loss.
Standardization: Standardizing materials, processes, and procedures is essential in lean construction to streamline operations, improve consistency, and reduce variability (Howell et al., 1999). Establishing standard operating procedures for material procurement, handling, and utilization minimizes errors, rework, and waste.
Continuous Improvement: Lean construction fosters a culture of continuous improvement, empowering teams to identify and address inefficiencies, bottlenecks, and waste in material management processes (Liker, 2004). Regularly reviewing and optimizing workflows enables construction firms to achieve incremental gains in efficiency and productivity over time.
Collaboration and Communication: Effective communication and collaboration among project stakeholders are critical for lean construction success (Ballard and Howell, 1998). By fostering strong relationships and open communication channels between suppliers, contractors, and subcontractors, construction firms can improve coordination, reduce lead times, and enhance overall project performance.
Lean Construction Theory emphasizes waste reduction, value maximization, and continuous improvement throughout the project lifecycle (Prayuda et al., 2020). 
a 
Concept of Material Management

Materials management is the process of planning, acquiring, storing, and providing the required material of the proper quality, amount, and location at the right time to coordinate and arrange the manufacturing activity in an integrative manner for an industrial project (Kaur, 2016). Successful projects rely on efficient materials management and involve multiple stakeholders, including clients and architects, to create unique structures (Clough et al., 2000). This success is in terms timely delivery, efficient stock management, adherence to schedules, and waste reduction (Sogaxa, 2022). 

Material management, as defined by Caldas et al. (2014), encompasses a strategic process aimed at optimizing the acquisition and utilization of resources in construction projects. Prieto's (2021) comprehensive overview highlights the essential planning and control aspects necessary for the timely and efficient procurement of materials and equipment in construction. 
Academic works on materials management in construction projects have shown persistent challenges such as improper handling, storage constraints, logistics inefficiencies, and delivery delays (Aibinu & Odeyinka, 2016; Abdul-Rahman et al., 2016). Despite various approaches like Just-In-Time concepts and Information and Communication Technologies (ICT) adoption, success stories remain limited (Banton, 2024; Poudel, 2022). Manual tracking methods still dominate, leading to errors and inefficiencies, particularly in paper-based reporting and manual handling (Hermans et at., 2012). The underutilization of tracking technologies like RFID suggests a need for automation to improve operational efficiency (Moon, et. al., 2018). RFID offers promising benefits in data storage and integration with project management systems, potentially streamlining materials tracking and management processes (Zulkifli, et. al., 2016). Thus, current research focuses on leveraging RFID to enhance on-site materials tracking, inventory management, and resource allocation, aiming to address longstanding challenges in construction materials management.

Despite its critical importance, material management remains an overlooked area among construction practitioners and scholars, as noted by Ibrahim & Daniel, (2019). This emphasizes the need for increased attention and investment in optimizing material management practices to maximize project success. This collectively underscores the strategic significance of material management in construction projects and provides valuable insights into addressing its challenges and optimizing its effectiveness. 
 


The Processes and practices in Material Management
 
The spectrum of materials management encompasses various crucial processes such as planning, procurement, handling, stock and waste control, and logistics within construction projects (Kaur, 2016; Mat Jusoh, & Kasim, 2017). Effective materials management fosters an environment conducive to proper handling of materials at construction sites (Boom and Bucket, 2023). To gain a comprehensive understanding of materials management, it is imperative to delve into key processes including planning and demand estimation, procurement, logistics, handling, and stock and waste control. These processes collectively contribute to the efficient flow and utilization of materials, ensuring project success and stakeholder satisfaction.

Effect of Material Management on Project Performance

The effect of material management on construction projects encompasses various dimensions that significantly influence project performance. Effective practices in material management play a pivotal role in ensuring the successful completion of projects, with notable impacts observed across environmental, economic, and performance-related domains (Albert, 2018).

Challenges and Constraints in Material Management

The management of materials in construction projects presents various challenges and constraints that affect project performance and productivity. These challenges can be classified into several categories, each with its unique set of issues and implications.
i. Information Technology Challenges: Effective material management relies heavily on accurate and timely information flow. Challenges in this area include ensuring accurate generation and conveyance of information, particularly regarding material quantity, location, and delivery schedules (Tunji-Olayeni, et. al., 2017). The implementation of computerized systems and technologies such as bar codes, RFID, and ICT can improve tracking, inventory control, and communication between stakeholders (Erlangga, et. al., 2022).
ii. Decision Modeling Challenges: Contractors face challenges in identifying qualified suppliers, determining material requirements, and coordinating procurement and delivery schedules. Decisions regarding supplier selection, order quantity, and delivery timing are critical for ensuring material availability and avoiding shortages or excess inventory (Ozturk, 2020).
iii. Implementation Management Challenges: Changes in processes, methods, and technologies can pose challenges for organizations adopting new material management practices. Resistance to change, lack of user-friendly software, and insufficient training in computer-based systems hinder the effective implementation of material management initiatives (Amarantou, et. al., 2018). Moreover, Construction delays can be caused by poor project planning and management (Khaled, 2019).

Technological Innovations in Material Management

Technological innovations in material management within the construction industry encompass various technologies, a few researchers have found technologies such as RFID (Radio Frequency Identification), BIM (Building Information Modeling), and IoT (Internet of Things), amongst many others, with each offering unique benefits and practical applications.







RFID Technology
[image: ]

Empirical Review

Gurmu (2018) conducted a comprehensive investigation into construction materials management practices in multi-storey building projects within Victoria State, Australia. Employing a mixed-methods approach, the study involved qualitative data collection from experts and quantitative data collection from contractors. The primary objective was to identify and prioritize practices that could bolster labor productivity. Among the key findings were the sig Kuebutornye et al. (2018) delved into material management techniques crucial for construction firms in the Tamale Metropolis of Ghana. Utilizing questionnaires administered to 96 material management personnel, the study reflects several essential practices, including meticulous planning and monitoring of material schedules, fostering strong supplier relationships, implementing on-site security measures, leveraging information communication technology, and providing effective worker training. These practices were found to directly impact project delivery success.

Akinola et al. (2022) examined material management practices among manufacturing companies in southwestern Nigeria. Employing a descriptive survey research design, the study identified key practices such as production planning and control, distribution, warehouse and store management, and inventory management. These practices were shown to positively influence the financial performance of manufacturing firms.
Caldas et al. (2014) detailed a study aimed at delineating materials management techniques prevalent in the capital projects industry. Through surveys, interviews, and case studies involving 54 organizations, the research showcased a significant enhancement in the maturity, formality, and systematic approach to materials management. These improvements contributed to more predictable project outcomes, cost reduction, enhanced productivity, quality, and safety.
Albert et al. (2018) investigated the impact of materials management practices on building projects within the Nigerian construction industry. Utilizing questionnaires administered to construction site professionals, the study highlighted the positive outcomes associated with effective materials management, including reduced material costs, improved quality control, better field material control, on-site material storage optimization, productivity enhancements, and timely project completion.

Vatsal et al. (2017) conducted a review aimed at examining the influence of material management practices on the delivery of building construction projects. Employing a questionnaire survey, the study identified common root causes of ineffective material management and their correlation with project delivery issues such as cost overrun and delays. The research revealed the critical role of effective material management practices in mitigating project risks and ensuring timely delivery

Research Gap

Despite extensive studies on material management in the construction industry, there is a noticeable gap in localized research that specifically addresses the material management practices within the Nigerian real estate sector and their direct effects on project performance. Previous research often focuses on general practices and theoretical applications without a deep dive into the specific challenges and effectiveness of these strategies in the unique context of Nigeria’s real estate development, specifically in the case of. Additionally, while the effect of material management on cost and time efficiency has been explored, less attention has been paid to how these practices affect overall project quality and stakeholder satisfaction in this region. This study aims to fill these gaps by providing targeted insights into the specific material management strategies employed in Abuja and evaluating their practical outcomes on project performance.

METHODOLOGY

The proposed research project, " Analysing Material Management Approaches and Their Effects on Construction Project Performance in Nigeria (A Study of Akwa Ibom Real Estate Sector)," aims to investigate material management approaches deployed within the Akwa Ibom real estate sector and their corresponding effects on construction project performance. By exploring the intricacies of material procurement, storage, distribution, and utilization, this research seeks to provide valuable insights into optimizing material management practices for enhanced project outcomes. The study will employ a multi-method approach, incorporating both qualitative and quantitative research methods to gather comprehensive data and insights. The research will be conducted in several phases, including literature review, data collection, analysis, framework development, pilot testing, and dissemination of findings.
 Document Analysis: Procurement-related documents such as contracts, purchase orders, delivery schedules, and
 inventory records will be reviewed to understand the current state of procurement processes and identify areas of
  inefficiency. 

1. Technological Tools
a. Building Information Modelling (BIM) Software: BIM tools such as Autodesk Revit and Navisworks will be utilized to model the material requirements and logistics for the case study projects. These tools will help visualize and analyse the flow of materials and identify potential points of optimization.
b. Data Analytics Software: Tools like SPSS and MATLAB will be used for quantitative data analysis, including statistical analysis of survey responses and performance metrics.
c. Real-Time Tracking Systems: RFID and GPS technologies will be used to track the movement and delivery of materials in real-time. These systems will provide data on delivery times, delays, and discrepancies between ordered and delivered quantities.
2. Framework Development Tools:
a. Flowchart and Process Mapping Tools: Software such as Microsoft Visio and Lucidchart will be used to create detailed flowcharts and process maps of current and optimized procurement processes. These visual tools will help identify inefficiencies and illustrate the proposed improvements.

CONCLUSION
This research has established a comprehensive framework for the research methodology that will guide the investigation into material management practices within the Akwa Ibom real estate sector. By adopting a qualitative research approach and interpretivist philosophy, the study is well-positioned to delve deeply into the subjective experiences and insights of stakeholders involved in construction projects. The methodology outlined, including the target population, sampling technique, and data collection methods, is designed to capture a wide range of perspectives and detailed information on the dynamics of material management. The pilot study further enhances the robustness of the methodology by allowing for the refinement of interview tools and procedures based on preliminary findings. This proactive approach ensures that the research instruments are tailored to the specific context of Abuja’s real estate sector in Nigeria, thereby enhancing the relevance and effectiveness of the data collection process. By addressing both theoretical and practical aspects of material management, this research aims to fill existing gaps in local practices and contribute to the optimization of construction project outcomes through improved material management strategies.
The methodologies and strategies detailed in this chapter lay a solid foundation for conducting a thorough and insightful study. They provide the necessary tools and frameworks to explore and understand the complex interplay of factors influencing material management in construction, aiming to produce findings that are not only theoretically enriching but also practically applicable in enhancing project performance within the Abuja real estate sector. This chapter sets the stage for a rigorous inquiry that promises to add valuable insights to both academic knowledge and industry practices in construction project management.

RESULTS
i. Adopt Advanced Technologies: Emphasise the integration of technologies like Building Information Modeling (BIM) and digital inventory systems that are tailored to address the unique challenges of the Nigerian construction environment. For example, incorporating local market conditions into BIM applications could help manage complex logistics and supply chain issues that are prevalent in Nigeria.
ii. Foster Stakeholder Collaboration: Encourage the development of collaboration platforms that cater to the Nigerian construction industry’s cultural and operational specifics. Initiatives might include local stakeholder forums or workshops that focus on the specific challenges of material management in Nigeria, promoting a deeper understanding and tailored solutions.
iii. Enhance Education and Training: Develop training programs that are specifically designed for the Nigerian market, addressing local construction standards, regulations, and practices. This could involve partnerships with Nigerian educational institutions and industry bodies to develop curriculum that meets the needs of local construction professionals.
iv. Leverage Data Analytics: Utilize data analytics tools that are configured to handle the specific types of data and challenges encountered in the Nigerian construction sector. Through data-driven insights, stakeholders can better forecast material demand, manage inventory levels efficiently, and make informed decisions that align with project timelines and budgets.
v. Develop a Comprehensive Material Management Plan: A proactive approach to material management involves the development of comprehensive plans that include detailed risk management strategies. These plans should address potential supply chain disruptions and ensure regulatory compliance, thereby minimizing project delays and additional costs.


REFERENCES There is a pressing need to examine the prevailing material management approaches adopted stakeholders involved in construction projects within Nigeria’s real estate sector. Problem S 
1. Akinola, G. O., Oyewole, Y. B., Olaleye, B. R. & Ibrahim, A. (2022). The influence of materials management
2. practices on the financial performance of manufacturing firms in southwestern Nigeria. Unpublished manuscript,
3. Obafemi Awolowo University, Federal University Oye-Ekiti, University of Strathclyde.
4. Albert, I., Shakantu, W. & Ibrahim, K. (2018) Impact of materials management practices in the Nigerian building
5. construction industry. Journal of Construction Engineering and Management, 144(9), 1-10. Available from
6. https://www.researchgate.net/publication/335858584 [Accessed on 15 February 2024].
7. Albert, I., Shakantu, W. & Ibrahim, S. (2021). The effect of poor materials management in the construction industry:
8. a case study of Abuja, Nigeria. Acta Structilia, 28(1), 142-167. Available at: https://dx.doi.org/10.18820/24150487/as28i1.6 [Accessed: 08 February 2024].
9. Amarantou, V., & Kazakopoulou, S., & Chatzoudes, D. & Chatzoglou, P. (2018). Resistance to change: an empirical
10. investigation of its antecedents. Journal of Organizational Change Management. 31. 00-00. Available at:
11. http://dx.doi.org/10.1108/JOCM-05-2017-0196 [Accessed: 15 February 2024].
12. Ballard, G. (2000) The Last Planner System of Production Control. Ph.D. Thesis, University of Birmingham,
13. Birmingham, UK, 2000. Available at: https://www.researchgate.net/publication/239062242_ [Accessed: 09 March
14. 2024].

15. Ballard, Glenn & Howell, Gregory. (1998). Implementing Lean Construction: Understanding and Action. Available
16. at: https://www.researchgate.net/publication/228960283_ [Accessed: 12 March 2024].
17. [bookmark: _Hlk164939483]Banton, C. (2024). Just-in-Time (JIT): Definition, Example, and Pros & Cons. Available at: 
18. https://www.investopedia.com/terms/j/jit.asp [Accessed: 11 March 2024].
19. [bookmark: _Hlk164968645]Boom and Bucket, (2023). Optimizing Material Management on Construction Sites. Available at:
20. https://www.boomandbucket.com/blog/optimizing-material-management-on-construction-sites [Accessed: 08 March 2024].
21. [bookmark: _Hlk219227582]Brutus I. A. & Chiyem, O. (2015). Assessment of Materials Management and Profitability of an Organization.
22. Available at: https://arabianjbmr.com/pdfs/JPDS_VOL_9_3/11.pdf [Accessed: 17 February 2024].
23. Caldas, C. H., Menches, C. L., Reyes, P. & Navarro, L. (2014). Materials management practices in the construction
24. industry. Practice Periodical on Structural Design and Construction, 20(3), 04014039. Available at:
25. http://dx.doi.org/10.1061/(ASCE)SC.1943-5576.0000238 [Accessed: 17 February 2024].
26. Caldas, C.H., Menches, C.L., Reyes, P.M., Navarro, L. & Vargas, D.M. (2014). Material management in
27. construction projects. Practice Periodical on Structural Design and Construction, 20(1), 1–8.
28. Clough, R.H., Sears, G.A. & Sears, S.K. (2000).  Construction project management. New York: John Wiley and Sons. Available at: https://
29. books.google.com/books?hl=en&lr=&id=56ZUMHjdicgC&oi=fnd&pg=PP11&ots=94Kv3os3hB&sig=iwYZHttqvP4FS9D8CNnPdpH0Gr4 (Accessed 26 March: 2024).Justification
30. DP, Praveen and Narayanarao, S. (2019).   Analysis of materials management in real estate industry. International
31. Journal of Civil Engineering and Technology 10(8), 2019, pp. 241-255, Available at SSRN: https://ssrn.com/abstract=3450355
32. Erlangga, S.,  Yunita, A. & Satriana, S. (2022). Development of Automatic Real Time Inventory Monitoring System
33. using RFID Technology in Warehouse. JOIV: International Journal on Informatics Visualization. 6. 636. Available at: http://dx.doi.org/10.30630/joiv.6.3.1231 [Accessed: 27 February 2024].
34. Gurmu, A. (2018). Construction materials management practices enhancing labour productivity in multi-storey
35. building projects. International Journal of Construction Management, 20(3), 1-10. Available at:
36. [bookmark: _Hlk164940565]http://dx.doi.org/10.1080/15623599.2018.1462447 [Accessed: 25 February 2024]. 
37. Hermans, V., Preter, G. & Verschueren, T. (2012). Training in manual material handling: What is going on in the field?. Work. 41. 588-591. Available at: https://doi.org/10.3233/WOR-2012-0214-588 [Accessed: 22 March 2024].
38. Howell, G.A. (1999). What Is Lean Construction. In Proceedings IGLC; Citeseer: Princeton, NJ, USA, p. Available at:  https://scholar.google.com/scholar_lookup?title=What+Is+Lean+Construction1999&author=Howell,+G.A.&publication_year=1999&pages=1 (Accessed: 26 March 2024).
39. Ibrahim, U. & Daniel, C. (2019). Impact of Materials Management on Project Success in Construction Industry.
40. European Journal of Business and Management, 11(17). Available at: http://dx.doi.org/10.7176/EJBM/11-17-01 [Accessed: 23 February 2024].
41. Kaur, A. (2016). Materials Management. 1. Available at: https://www.researchgate.net/publication/344302431_[Accessed: 27 February 2024].
42. Khaled, F. J. (2019). The Impact of Poor Planning and Management on the Duration of Construction Projects: A Review. Available at: https://www.researchgate.net/publication/333973330_ [Accessed: 27 February 2024].
43. Koskela, L. (1992). Application of the New Production Philosophy to Construction; Technical Report; CIFE:
44. Stanford, CA, USA; pp. 37–62. Available at: https://www.researchgate.net/publication/243781224_ [ Accessed: 18 February 2024].
45. Kuebutornye, N., Eugene, A. S., Joseph, A. A. & Asigri, T. M. (2018). Effects of material management techniques on construction project success: Perspective of material managers in northern region of Ghana. International Journal of Scientific & Technology Research, 7(5), 183-188.
46. Liker, J. K. (2004). Toyota Way: 14 Management Principles from the World's Greatest Manufacturer. 1st ed. NewYork: McGraw-Hill Education. Available at:
47. https://www.accessengineeringlibrary.com/content/book/9780071392310 [Accessed: 28 March 2024].
48. Mat Jusoh, Z. & Kasim, Narimah. (2017). A Review on Implication of Material Management to Project
49. Performance. MATEC Web of Conferences. 87. 01012. Available at: https://doi.org/10.1051/matecconf/20178701012 [Accessed: 24 February 2024].
50. [bookmark: _Hlk164965709]Moon, Sungkon & Xu, Shouzhi & Hou, Lei & Wu, Changzhi & Wang, Xiangyu & Tam, Vivian. (2018). RFID Aided Tracking system to improve work efficiency of scaffold supplier: Stock Management in Australasian Supply Chain. Journal of Construction Engineering and Management. 144. Available at:
51. http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0001432 [Accessed: 08 February 2024].
52. Ozturk, Z. L. (2020). Inventory Management in Supply Chains. Available at: https://www.researchgate.net/publication/356085653 [Accessed: 20 February 2024].
53. Poudel, A. P. (2022). Information and Communication Technology in English Language Teaching: Some
54. Opportunities and Challenges. Available at: http://dx.doi.org/10.32674/jcihe.v14i4.3874 [Accessed: 06 March 2024].
55. Prayuda, H., Monika, F., Cahyati, M. D., Hermansyah, Afriandini, B. & Budiman, D. (2020). Critical Review on Development of Lean Construction in Indonesia. In Proceedings of the 4th International Conference on Sustainable Innovation 2020–Technology, Engineering and Agriculture (ICoSITEA 2020) (Vol. 199, Advances in Engineering Research). Atlantis Press. Available at: https://www.atlantis-press.com/article/125952564.pdf [Accessed: 25 February 2024].
56. Prieto, R. (2021). Materials Management. Available at: https://www.researchgate.net/publication/352983289_[Accessed: 24 February 2024].
57. Sogaxa, A. (2022). Efficient material management strategies for enhancing the performance of SMEs in the South African construction industry. International Journal of Construction Supply Chain Management Volume 12 Number 1, 2022. Available at: https://ijcscm.com/menu-script/index.php/ijcscm/article/download/121/98[Accessed: 03 March].
58. Tunji-Olayeni, P., Adedeji, A., Ojelabi, R. & Ayim, B.A. (2017). Impact of logistics factors on material procurement for construction projects. International Journal of Civil Engineering and Technology. 8. 1142-1148.
59. Vatsal, P. & Pitroda, J. (2017). A critical literature review on the impact of material management on construction project delivery. 5. 1829-1836. Available at:  https://www.researchgate.net/publication/354339749 [Accessed: 28 February 2024].
60. Walker, J., Lipietz, B., Ohaeri, V., Onyebueke, V. & Ujah, O. (2018). Urban Infrastructure Projects and
61. Displacements in Nigeria. Available at: http://dx.doi.org/10.13140/RG.2.2.29979.72489 [Accessed: 08 February 2024].
62. Zulkifli, C. Malek, S., Nor, N. & Jaffer, S. (2016). The development of material flow architecture using RFID technology in real industrial environment. Journal Teknologi. 78. Available at: http://dx.doi.org/10.11113/jt.v78.5425 [Accessed: 26 February 2024].

0 
 
0 
 
 
image1.png
«

o — Traspondsr ecies sigual and
pre— o g gt
(G maye e )
Computer Reader snds a0 computer
e o procsang
System

Figure L How RFID Works (wurce: Woodand Akarez, 2005)





