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ABSTRACT
This study investigates the techniques employed in managing construction materials on-site, assesses their impact on project performance, identifies common challenges faced by construction professionals, and proposes strategies for improvement. Using a structured questionnaire administered to key stakeholders in the construction industry including project managers, site engineers, quantity surveyors, and storekeepers’ data was collected from 100 respondents and analyzed using descriptive statistics and mean ranking techniques. Findings reveal that effective material management techniques such as material scheduling and planning, Just-In-Time (JIT) delivery, site layout optimization, and the use of inventory software are widely adopted. These practices contribute significantly to reducing material waste, improving project timelines, and minimizing cost overruns. However, challenges such as delivery delays, theft and pilferage, poor storage facilities, and lack of skilled personnel remain prevalent on many construction sites. The study recommends the adoption of digital inventory systems, regular staff training, supplier performance evaluation, and the implementation of lean construction techniques to enhance material management practices. Ultimately, the research highlights the need for strategic investment in material handling systems and workforce development to achieve sustainable improvements in construction productivity.
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CHAPTER ONE
INTRODUCTION
1.1 	Background to the Study
Building Materials management is the system for planning and controlling all efforts necessary to ensure that the correct quality and quantity of materials are specified in a timely manner, obtained at a reasonable cost, and, most importantly, available at the point of use when required. In most countries, the construction industry constitutes a significant part of the economy. Previous studies indicate that the construction industry contributes between five and ten percent (5-10%) of Gross Domestic Product (GDP) in all nations and employs about ten percent (10%) of the working population (Ofori, 2012). 
The primary reason that construction materials are so influential in a construction project is that the costs associated with material handling may range from 30 to 80% of total construction costs (Proverb et al., 2002). Consequently, ineffective material management can lead to significant losses for a construction project. Material management can be considered a major source of uncertainty in a construction project. 
Bell & Stuckart (2022) defined materials management functions that include planning and material take-off, vendor evaluation and selection, purchasing, expenditures, shipping, material receiving, warehousing, inventory, and material distribution. Material management is dependent on various other factors and has high uncertainty as it is interrelated with other processes. stages of the construction project and. Effective implementation challenges of material management increase considering the nature of construction project being phase basis with unstructured communication and no clear responsibility between the parties.
1.2 	Statement of the Research Problem
Building materials are a major cost component in any construction project. A factor that affects the performance of construction projects to a large extent is the poor management of materials during site activities in Nigeria. The factors influencing materials management have been the subject of inquiry especially in aspects such as time overrun, cost overrun, and low quality of work. However, studies that focused on and discussed solely on factors of materials management is very limited. Furthermore, in order to improve project performance, it is necessary to identify the factors affecting materials management.
 (Kasim et al, 2005), identifies poor building materials management as a factor affecting the general performance of construction projects in respect to construction time, quality, cost and overall construction productivity. 
(Rivas, 2011), informed that late delivery of construction materials, unavailability of materials before commencement of construction work, and the long distance of materials from the work location is the principal causes of materials-related problems on construction sites. The occurrence of this situation had made most of the projects abandoned at the final stages with the complaint of lack of capital. However, even if the materials are purchased, the mode of delivering, handling and storage turn to be a problem. building materials are most at times overestimated and bought the place to store for proper keeping and managing them become a problem. They are placed in the yard at the chosen location anyhow without any surface preparation on the floor and always get contaminated with foreign materials. Most completed projects have heaps of sand, chipping, quarry dust, rusted steel rods, and rotten timber, broken down vehicles left at the site. The contractor ignores these materials at the site with the idea of using them on another project. 
Poor building material management has been the major problem in the construction industry in Nigeria leading to collapse of building (Quality), abandoning of project due to cost overrun (Cost) and late deliveries of project (Time).
1.3	Aim of the Study
The aim of the study is to identify the building materials management techniques used on construction sites. 
1.4	Objectives of the Study
The objectives are to:
a) to identify effective building material management techniques used in construction projects
b) to assess the impact of material management on project performance.
c) to explore challenges associated with material management on construction sites.
d) to propose strategies for improving material management in the industry
1.5	Research Questions
The research questions presented in this study addresses the following:
i. What are the common techniques used for managing building materials?
ii. How does material management affect project cost, time, and quality?
iii. What are the challenges faced in managing building materials?
iv. What strategies can improve material management in construction projects



1.6	Scope of the Study
This study focuses on material management practices in construction projects within the study Area. It examines procurement, storage, inventory control, and waste management techniques used by contractors, project managers, and suppliers.
1.7	Significance of the Study 
The findings will benefit construction professionals by providing insights into effective material management techniques. It will also contribute to academic research and inform policymakers on sustainable material management policies.
1.8	Limitation of the Study
Financial constraint- Insufficient fund tends to impede the efficiency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview). 
Time constraint- The researcher will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
1.9	Definition of Terms
Building Material: any material used for construction purposes or all elements used to assemble a structure. 
Management: The process of dealing with or controlling things. The coordination and administration of tasks to achieve a goal
Techniques: a method, procedure, process or a way of carrying out a particular task or a way of doing an activity
Construction site:an area or piece of land where construction work is taking place. A designated piece of land where the erection of a project takes place











CHAPTER TWO
2.0 	LITERATURE REVIEW
2.1	INTRODUCTION 
Material management is defined as the process to provide right material at right place at right time in right quantity to minimize the cost of project. Material management is concerned with the planning, identification, procuring, storage, receiving and distribution of material. The responsibility of Material management department for the flow of material from the time the material is ordered, received, and stored until they are used is the basic responsibility of material management. The main goal of material management is to ensure that the materials are available at their point of use when needed hence, efficient procurement of material represents a key role in the successful completion of the work. In order to make materials management on site effective for fast-track projects, there needs to be an integrated material handling process from the design stage to the usage of materials. Three important phases that hold the key to a successful materials management are materials purchasing, materials usage, and storage. It is used to reduce cost, which increases profitability and streamlines production. Apart from the management of material cost and its supply, it helps in its proper utilization, transportation, storage, handling and distribution. Selection of personnel for marketing, purchasing, inventory control, stores management and materials handling and their training and placement is also to be seen by the materials management department this indicates that it is very essential to have a materials management department in any organization to support the management in the production activities. It also helps in the marketing, sales promotion and control of all the types of materials for its quantity, quality and cost. 
Materials management is not only concerned during the monitoring stage but also a decision about the procuring of materials at the planning and scheduling stage. Hendrickson (2008) conducted a study for twenty heavy construction sites and these are the benefits from the introduction of materials management system: • Reduction of 6% in craft labour cost occurred due to the improved availability of materials as needed on site and 8% saving due to reduced delay for materials. • Comparison between two projects reveals that a change in productivity from 1.92 manhour per unit without a system to 1.14 man-hours per unit with a new system. In addition, much of the difference was attributed to the timely availability of materials. • Warehouses cost were found to decrease by 50% on one project with the introduction of improved inventory management. 

2.2	MATERIAL MANAGEMENT PROCESS AND TECHNIQUES 
Materials management is the system for planning and controlling all of the efforts necessary to ensure that the correct quality and quantity of materials are properly specified in a timely manner, are obtained at a reasonable cost and most importantly are available at the point of use when required. Material management process initiates from need generated from site then this information conveyed to the store department and material are ordered in the store, indent is generated. Vendor selection is to be carried out for the least value and best items. Materials are received at store department and inspection is carried out (Patil&Pataskar, 2013)
Materials management processes involve the planning, procurement handling, stock and waste control, and logistics surrounding materials on construction projects. A good material management environment enables proper materials handling on construction sites. In order to better-understand materials management, the following processes are discussed: planning, procurement, logistics, handling, stock and waste control. 
2.2.1	Planning 
The process of planning construction methods has been defined as "understanding what has to be built, then establishing the right method, in the most economical way to meet the client's requirements" (Illingworth, 2003). This is a detailed scheme for achieving an objective for certain work tasks. In the case of materials, there is a need for appropriate planning, which must be done concurrently with engineering, construction, and other project plans (Stukhart, 2005).
Stukhart (2005) also mentioned material planning will provide guides for all the subsequent activities and can have a great impact on the project plan. The materials planning process covers setting up and maintaining the records of each part used in each plant to determine target inventory levels, and delivery frequency (Payne et al, 2006). As a result, excellent management of the materials record will help the flow of materials at the site in order to avoid several problems such as materials out of stock and materials that have not been delivered. Stukhart (2005) mentioned that, material planning would provide guides to all the subsequent activities and that this could have a great impact on the project plan. 
The materials planning process covers the setup and maintenance of records and determines the target inventory levels, and delivery frequency (Payne et al, 2006). Planning of access and routing of materials within a construction site has an important implication for the development of an effective materials management strategy (Faniran et al 2008; Olusegun et al, 2008) particularly in terms of increasing productivity and profit, and facilitating the timely completion of construction projects (Wong & Norman, 2007). The requirement for efficient materials planning is, to increase productivity and profit of the company, and facilitate the completion of construction projects (Wong & Norman, 2007). Thus, better planning of raw materials on site can help to eliminate project delays and reduces activity times, resulting in better service.
2.2.2	Testing 
Quality is a prime factor to measure the performance of a project. Quality assurance of building materials is vital in order to create strong durable and cost-effective structures (Savitha, 2010) Each construction project has a different set of specification and requirements. The contractors are required to select and procure suitable construction materials so that they can meet the contract specification. Unless a specific brand and model number is stated, it is advisable to conduct a thorough study and analysis of the different material properties to check for its compatibility in the different zones of the building. The materials are only ordered after receiving approval (Low & Ong, 2014). Proper assessment of the various materials is important to ensure the quality and durability of the final product.
2.2.3	Procurement 
Procurement is not only about appointing contractors and preparing contract but is also very much a starting point in the process of delivery (Mead &Gruneberg, 2013). Activities included in the procurement process range from purchasing of equipment, materials, labour and services required for construction and implementation of a project (Kasim, et al., 2005). Another author has defined procurement as identifying and analyzing user requirements and type of purchase, selecting suppliers, negotiating contracts, acting as a liaison between the supplier and the user, and evaluating and forging strategic alliances with suppliers. For many organizations, materials and components purchased from outside vendors represent a substantial portion of the cost of the end product, and hence effective procurement can significantly enhance the competitive advantage of a project (Morris & Pinto, 2007). 
Many authors have suggested that choosing the best option of procurement can help to reduce the impact of uncertainties such as late deliveries, substandard raw material qualities, resource constraints and so on (Morris & Pinto, 2007). Therefore, to successfully deliver a project it is not about adopting a procurement system with best practice tactic to fix all problems, but to embrace an approach that has the best-fit tactic that gets the job done most efficiently (Keith, et al., 2016). 


2.2.4	Logistics 
Logistics is a concept that emphasizes movement and it encompasses planning, implementing, and controlling the flow and storage of all goods from raw materials to the finished product to meet customer requirements (Stukhart, 2005). Raw materials for construction are usually varied, bulky, heavy, and required proper handling in the supplying process. Consequently, the construction industry requires active movement of materials from the suppliers to the production area in both the factory and the worksite (Pheng&Chuan, 2001). 
The primary focus of the logistics concept in construction projects is to improve coordination and communication between project participations during the design and construction phases, particularly in the materials flow control process (Agapiou et al, 2008). They also mentioned that problems arise in the materials flow control process, which includes delays of materials supply, due to some materials, purchased just before they are required and waste of materials during storage, handling and transporting when procured in large quantities without complying with the production needs on site. The previous research suggested that the routing of materials is one of the main causes, which affect cost and time during construction projects (Varghese & O'Connor, 2005). Hence, the factors that should be taken into consideration during the logistics process for effective materials management include:  optimum forecasting of materials movement (Mahdjoubi& Yang, 2001); and Planning of access and routing of material within a construction site (Olusegun et al, 2008).
2.2.5	Handling 
Various materials posses’ different features and properties, that makes the handling of materials critical. Effective material handling involves handling, storing and controlling of construction material (Kasim, et al., 2005). Proper protection during storage is often ignored, and this can result poor material quality or material deterioration. Moreover, it is also advised that transportation, loading and unloading of material should not be conducted in the rain. It is also recommended that the storage area needs to be enclosed, clean and dry with good air circulation and for some materials need to be stacked on pallets, not more than a certain safe height to prevent dampness and so on (Low & Ong, 2014). By adopting proper material handling and storage will help to keep the material intact and in good quality. In addition, will reduce the loss of profit due to theft, damage and wastage as well as running out of stock (Kasim, et al., 2005)


2.3	STOCK AND WASTE CONTROL 
Material waste is a significant factor in construction cost, Calkins (2009) states material waste is 9% by weight in the Dutch construction industry and 20-30% of purchased materials in the Brazilian construction industry. Material wastes are caused by several sources such as design, procurement, material handling, and operation and so on. 
Shen et al. (2003) defined building material wastages as the difference between the value of materials delivered and accepted on site. Moreover, material waste has been recognized as a major problem in the construction industry and it can also implicate inefficiency in project delivery. Adopting a proper stock control will help to increase productivity and also can be one of the ways to improve waste control in the construction site. By introducing minimizing strategies to reuse materials in both the design and construction phase can be a mean to reduce waste (Dainty & Brooke, 2004). Some authors simplify these stages into distinctive phases. As a matter of fact, one of the research projects done by Manteau (2007) on the material management practices in Ghana explains that the current material management phases in the Ghanaian construction industry are bidding phase, sourcing phase, material procurement phase, construction phase and post-construction phase. 
A study conducted in India by Patel & Vyas (2011) has summarized the material management processes into main parts. They were planning, benchmarking, purchasing, receiving, inspection, storage, issuing material and inventory control. Therefore, it is very evident that in various countries these processes are carried out in different ways. There can be many factors that might influence these processes such as culture, work environment, belief and so on. Moreover, different groups have learnt to deal with uncertainty in different ways, often because they find themselves faced with different levels of uncertainty.
2.4	PROJECT PERFORMANCE
 Performance measurement is defined as the process of evaluating performance relative to a defined goal. It provides a sense of where we are and, more importantly, where we are going (Rose, 1995). Rose further stated that measurement can guide steady advancement toward established goals and identify shortfalls or stagnation. (Willis & Willis, 2006) maintained the importance of measuring performance because it will indicate the status and direction of a project. It is widely accepted view that, at a minimum, performance measures of a project are based on time cost and quality (Barkley & Saylor, 2004). (Atkinson, 2000) noted that these three components of project performance as the ‘iron triangle’. 


2.5	COST PERFORMANCE 
Cost is defined as the degree to which the general conditions promote the completion of a project within the estimated budget (Bubshait & Almohawis, 2004). (Salter &Torbett, 2003) indicated that cost variance was the most common technique used to measure design performance. It is not only confined to the tender sum but the overall cost that a project incurs from inception to completion, which includes any costs arise from variations, modification during the construction period and the cost arising from the legal claims, such as litigation and arbitration. It can be measured in teaoarms of unit cost, percentage of net variation over final cost (Chan & Tam, 2000). 
2.6	TIME PERFORMANCE
 It is very important for construction projects to be completed on time, as the clients, users, stakeholders and the general public usually looks at project success from the macro view where their first criterion for project success appeared to be the completion time (Lim and Mohamed, 2000). 
(Salter et al, 2002) mentioned that time variance is one of the techniques for assessing project performance in construction projects. The element of time could indicate to project managers that the project was not running as smoothly as scheduled. 
2.7	QUALITY PERFORMANCE 
In the construction industry, quality is defined as the totality of features required by a product or services to satisfy a given need, or fitness for purpose (Parfitt&Sanvido, 2003). In other words, the emphasis of quality in the construction industry is on the ability to conform to established requirements. Requirements are the established characteristics of a product, process or service as specified in the contractual agreement and a characteristic is any specification or property that defines the nature of those products, processes or services, which are determined initially by the client. In order to achieve a completed project that meets the owner's quality expectations, all parties to a project must acquire an understanding of those expectations, incorporate them into the contract price and other contract documents to the extent possible, and commit in good faith to carry them out (Ganaway, 2006).
2.8	CHALLENGES ASSOCIATED WITH MATERIAL MANAGEMENT
The success of a construction project lies in the ability of all the stakeholders to plan effectively, as well as properly manage the resources. Furthermore, this grand plan encompasses of sub plans, which helps to determine, sequence, strategize how to allocate the resources effectively. Construction projects are well known for being complex and are subjected to high uncertainty and variability. Construction materials are involved throughout the construction project and variability and uncertainty can be traced back to construction material. Therefore, formulating a good material management plan is highly mandatory to support the grand plan. Unavailability of materials when needed can affect productivity and it may cause delay and difficulties to meet the schedule. On the other hand, having excessive materials on site will also create problems for the managers. 
Storage of materials can increase the cost of production thus increasing the overall cost of the project. Furthermore, if the site lacks space to store all the materials may burden the managers to rent alternative storage areas that will cause more trouble and cost (Haddad, 2006). In most contracts, the cost and time required to complete the specified scope of works are defined in project documents. Control of quality of materials and workmanship is achieved through proper quality control plan and its implementation through a preset level of quality control and inspection of various activities and materials. Budget control is done through monitoring progress payments and variation costs. 
The schedule is monitored by ensuring timely approval of materials, shop drawings, timely procurement of materials and execution of works as planned. Quality control and safety are achieved through inspection of works during the construction process, ensuring the use of approved materials and workmanship (Rumane, 2011).
It is a fact that those construction projects that are unable to use their resources efficiently will reduce their productivity reflecting their poor management skills. According to a study done by Baldwin &Bordoli (2014) state that 40% of the time lost on the site can be attributed to bad management, lack of materials when needed poor identification of materials and inadequate storage. By formulating an ineffective materials management plan can have a negative impact on cost, quality and time, which will affect the project delivery. There have been various studies conducted in different countries to identify the factors causing cost overrun, delay and quality issues in construction projects. Surprisingly, the factors are more or less very similar in various cases, but the ranking of the factors was different. The fact that cannot be ignored is that factors related to construction material appeared in most of this list of factors causing cost overrun, delay and quality issues.
 In a study conducted by Wanjari&Dobariya (2016), the highest factor causing cost overrun in India construction industry was identified as price escalation of raw material. In another study done by Cheng (2014) about an exploration into cost influencing factors on construction projects revealed that material shortage or supply delay is a prominent project risk that will influence the project cost. Similarly, the study conducted to identify the delay factors in construction projects of Turkey found out that material is a significant factor causing project delay (Gunduz, et al., 2013). Furthermore, it was explained that problems such as late delivery of materials, poor procurement of construction material and shortage of construction materials are prime factors causing project delay.
2.9	ROOT CAUSES OF POOR MATERIAL MANAGEMENT 
During the past years, various academics researchers have conducted studies investigating to find out the issues causing ineffective materials management in construction projects. Among these studies were: A study carried out Zakeri et al (1996) suggested that transport difficulties, waste, improper handling on site, misuse of specification, lack of proper work plan, inappropriate materials delivery and excessive paperwork all have an immense effect on materials management. Another researcher, Dey (2001) emphasized that the common issues regarding material management are as follows:
 • Incorrect materials take-off from design and drawing documents; 
• Constant design changes 
• Choice of type of contract for specific material procurement 
• Management of surplus material. 
 A study done by Kasim (2008) investigates the problems in material management by conducting research on case studies. Case study A and B are two small projects from two different construction companies, while the other 4 case studies are larger or more complex studies. The interviewees under study experienced constructional professionals ranging from 8- 32 years’ experience. Moreover, the cost of the projects ranged from £ 1.78 million to £ 4.2 billion. possible issues causing ineffective material management were revealed. The major problems that were discovered are material management activities related to constraints site storage, site logistics with regards to material handling and distribution and also ordering and delivery of materials to the construction site. The following are the identified following causes: 
• Site storage problems 
• Logistics problems 
• Inadequate loading area
 • Improper handling 
• Supply chain challenge 
• Project size challenge 
• Project location challenge
In another study conducted by SohrabDonyavi (2009) states the common problems in material management are as follows: 
• Failure to order on time which may cause a delay in the projects; 
• Delivery at the wrong time which may interrupt the work schedule; • Over-ordering; • Wrong materials or wrong in direction of materials requiring re-work; 
• Theft of materials from delivery into production; 
• Double handling of materials because of inadequate material 
Moreover, a study conducted Kasim (2008) highlighted that problems could emerge due to human error, especially because some construction firms still rely on manual methods for material management, which involves paper, based techniques. In addition, she states that the problematic use of paper-based reports for exchanging information relating to materials component with the supply chain can result in misunderstanding and poor coordination.
2.10	IMPACT OF MATERIAL MANAGEMENT ON PROJECT PERFORMANCE 
Generally, the criteria of project performance are identified both from positive and negative perspective effects. From positive effects, effective material management has a positive impact on time optimization, cost saving and quality maximization, (Shahi et al. 2004). On the other hand, ineffective material management has negative effects on project performance such as time delay, cost overrun and poor quality, (Bell &Stukhart, 2014). However, in the context of this paper, the criteria are termed in impartial form namely; time, cost, quality, productivity and waste. Discussion of material management effect on 3 criteria of project performance is as in the following.
2.10.1	Time 
Time is defined as a degree that general conditions promoted completions of a project within allocated duration (Chan et al. 2002). It is an essence of a construction contract, hence most of the contract has a similar provision about completion time and clearly stated in it (Cooke & Williams, 2009). Therefore, it is important for the construction project completed on time. Furthermore, time is widely recognized as minimum performance measured and one of the primary criteria of project success (Ali &Rahmat, 2010). A total of 24 papers mentioned that material management affects time performance. The insufficient stock of materials leads to idling time as workers try not to exhaust the stockpile or it is worsened by work stoppage (Nagapan et al. 2012). Due this shortage, materials need to be reordered and cause longer idling time. Consequently, the work progress will be delayed. Therefore, the availability and sufficient quantity of materials affect the time performance. 
2.10.2	Cost 
Cost of construction project is defined as a price to a client including consultant’s fees, main contractors’ and trade contractors’ charges including their overhead and profit (Towey, 2013). Cost is one of the major considerations in the entire cycle of construction projects. Unfortunately, majority of the projects failed to achieve project completion according to the contract cost (Smith et al. 2014).  Existing papers stated that material management has an effect on cost performance. With effective material management in construction projects, it is able to reduce the overall cost of material (Patil&pataskar, 2013). For example, in purchasing process, discounts and bulk order may be economical as it reduced the transportation and ordering cost (Aziz, 2013). It has been estimated that a saving of 2% material cost possibly will increase profits by 14.6% (Ren et al. 2012). Thus, by minimizing the procurement cost of materials, the higher chances for reducing the overall project cost and concurrently increasing company profit. However, the reasonable time needs to consider as if the materials ordered too early, it may affect the company capital, interest charges and storage charges (Patil&pataskar, 2013). The total quantity required also vital to be considered as the main reason for cost variance in construction projects is due to overstocked materials on site (Gulghane&Khandve, 2015). Because of overstocked materials, organizations need to spend extra expenses on cost for labour wages and transportation charges to move out the materials from the site.  Lack of standard or poor-quality control in material management contributes to the increase in construction cost. This is because the chances to loss material during handling and implementation stages is higher and it requires a material replacement (Aziz, 2013). For instance, the materials with poor quality will damage due to lack of durability, strength and density (Enshassi et al. 2007). The planning and procurement are claimed as an equally important process that controls total project cost (Gulghane&Khandve, 2015). However, material control and expediting also important as the former process is to avoid shortage and surplus of materials occurred on site. While the later process ensures the material is delivered in a timely manner by suppliers (Ren et al. 2012). In sum, all mentioned processes are important to reduce the escalation of construction cost. 
2.10.3	Quality 
Quality is defined as the specific characteristic, features or nature of products, execution or installations of a task on a construction project as stipulated in the contract document (Dell, 2013). However, the term quality has sometimes become a problem as it is a subjective matter and understood differently by different people and organizations (Ali &Rahmat, 2010). Therefore, it is important to consultant be able to identify client’s requirements and specify clearly in contract document.
 Existing studies mentioned that material management affects quality performance. Availability of resources such as materials and equipment as planned during project duration is one of the factors contributing to quality performance (Jha&Lyer, 2006). The available equipment also needs to be in good condition and in sufficient quantity. Without the proper and sufficient equipment, it will jeopardize the satisfactory quality of work done (Huughes& Thorpe, 2014). 
Similarly, the materials itself also need to be inappropriate quality according to the specification (Nagapan et al. 2012). Using the appropriate quality of materials can lead to the satisfactory quality of work, subsequently will be accepted by consultant (Enshassi et al. 2007). In sum, the available resources must be in accordance with the specification, sufficient quantity and functional.
2.11	STRATEGY FOR IMPROVING MATERIAL MANAGEMENT IN CONSTRUCTION 
The traditional construction methods apply for paper-based work during the construction process. This can produce excessive paperwork and contributes poor materials management in construction projects (Zakeri et al, 2006). There is also give problematic, error-prone and inefficient in the recording and exchanging information of materials component within a supply chain. The implementation of ICT can help the management of construction activities to become more effective and faster. 
The emergence of ICT systems could transform conventional methods and improve materials management. The use of ICT has also increased with new software related to the construction industry and can support the effective management of materials practices. Therefore, the ICT-enabled solution could help in order to overcome the problems. For example, improving materials supply management through an intelligent system to facilitate bidding, requisition and ordering of materials. The development of ICT in the construction industry can transfer information much faster globally than traditional methods. 
According to Bjork (2007) that ICT as electronic machines and programs including computers and the software, other devices like the telephone, the photocopying machine and the telefax for processing, storage, transfer and presentation of information. Information delivery has traditionally been dominated by paper documents such as drawings and specifications. The growth of ICT has been very rapid in other areas of business (such as publications, advertisement and manufacturing) to expand their business operations globally. In the construction industry, the development of ICT has improved through emerging technologies that can support any type of construction activities. 
Griffith et al, (2000) stated that there are great opportunities if construction organizations can spend their money on technology advancement in information and telecommunication. There are could also expand in ICT usage by powerful computer and better connectivity provided into the construction industry (Sun & Howard, 2004). New information technologies could also improve materials management are developed and vary in the construction industry. The implementation of ICT in materials management could facilitate the effective and efficient control of materials on site. A common use of ICT in materials management is in the cost estimating process by using software such as Microsoft Excel and Lotus 1-2-3 (Sun & Howard, 2004). 
The Internet is widely used for electronic mail (e-mail) and electronic commerce including electronic invoicing, payments and receipt of materials process (Harris &McCaffer, 2001). In order to improve productivity in ordering and quotation activities, contractors and suppliers could change their activities from conventional to more sophisticated or innovative tools and techniques. Accordingly, there is scope to make more use of computer-based systems to improve materials management on construction sites (Faniran et al,1998). 





















CHAPTER THREE
RESEARCH METHODOLOGY
3.1	Introduction 
This chapter deals with the method employed in solving the problem of the study. It discusses the research design approach used, the study area, population of the study, sample and sampling techniques used. It also examines the instruments used for the study, the method of administration and collection of questionnaire for the study.
3.2	Research Design 
The type of research that will be carried out is descriptive using survey method and the reason for using this type of method is because the research is not experimental. 
3.3	Population of Study 
The target population for the study comprises all construction personnel directly or indirectly involved in material management, including project managers, building contractors, quantity surveyors, storekeepers, Procurement officer and Site Engineers. A total of 100 respondents will form the entire population.  
3.4	Method of Data Collection
The method of data collection for this research is basically on two sources which are primary and secondary source. Primary source: The primary data were obtained through questionnaire. The respondents include consultants and contractors on various construction site. Secondary mean: In the secondary means, works of previous researchers on the topic will be reviewed. This will be by consulting textbooks, journal, newspaper etc. that previously deal with research topic method of data analysis 
3.5	Research Instrument
	The methods adopted in collecting these data are:
a. 	Relevant information was extracted from textbooks, journal, magazines, and published and unpublished studies relevant for the literature review. So, those theories can be compared with the information that was gotten from the numerous establishments.
b. 	Oral interview were conducted among the representative of the selected establishment as sample size as related to their experience in the practice of assessment of environmental impact of construction work
c. 	Structured questionnaires were also administered on the chosen establishment selected to collection relevant information relating to the study.

3.6	Data Analysis
In the method of data analysis, descriptive statistics of frequencies and percentage will be used for the demographic data. It is important to identify the type of scale used in the analysis since the statistical test is dependent on the type of scale. Four types of scale are identified as ordinary, nominal and interval. In this research the ordinal scale of data (Likert scale) was used whereby 1= strongly Disagree (SD), 2=Disagree (D), 3=Agree (A), 4= Strongly Agree (SA).
The result would be analyzed in percentage and figure using descriptive statistics and presented in the form of pie charts and tables.

























CHAPTER FOUR
4.0 	DATA PRESENTATION AND ANALYSIS
4.1	Introduction
This chapter presents and analyses data obtained through the structured questionnaire administered to professionals in the construction industry. The data were analyzed to address the research objectives: (1) identifying effective material management techniques, (2) assessing their impact on project performance, (3) examining challenges, and (4) proposing improvement strategies.
A total of 120 questionnaires were distributed, and 100 were duly completed and returned, representing an 83.3% response rate. The findings are presented in tables, charts, and narratives for clarity.
4.2	Demographic Information of Respondents
Table 1: Gender of Respondents
	Variable
	Category
	Frequency
	Percentage (%)

	
	Male
	76
	76%

	Gender
	Female
	24
	24%

	
	Total 
	100
	100%


Source: Field Survey, 2025
The table above indicates that 76% of the respondents are males while 24% are females giving 100% response rate. 
Table 2: Age distribution of Respondents
	Variable
	Category
	Frequency
	Percentage (%)

	
	18-30
	22
	22%

	Age
	31-40
	43
	43%

	
	41-50
	25
	25%

	
	51+
	10
	10%

	
	Total 
	100
	100%


Source: Field Survey, 2025
The table above indicates that majority of the respondents are with the age range of 31-40 having a percentage of (43%), those within the range of 41-50 are (25%), 18-30 are (22%) while those above 50 are (10%). 


Table 3: Role of Respondents 
	Variable
	Category
	Frequency
	Percentage (%)

	
	Site Engineer
	30 
	30%

	
	Builders
	25
	25%

	Roles 
	Project Manager 
	15
	15%

	
	Quantity survey 
	12
	12%

	
	Procurement officer 
	10
	10%

	
	Others
	8
	8%

	
	Total 
	100
	100%


Source: Field Survey, 2025
The above table indicates that majority of the respondents are site Engineers having a (30%), 25% are builders, 15% are project managers, 12% are quantity surveyors while 8% are store keepers. 
Table 4: Years of Experience of Respondents 
	Variable
	Category
	Frequency
	Percentage (%)

	
	<5
	18
	18%

	Years of Experience
	5-10 years
	42
	42%

	
	11-15 years 
	28
	28%

	
	15+
	12
	12%

	
	Total 
	100
	100%


Source: Field Survey, 2025
The above table shows that majority of the respondents have working experience between the range of 5-10 years (42%), those within the range of 11-15 years have 28% while 18% have less than 5 years’ experience. 
4.3	Identification of Effective Building Material Management Techniques
Table 5: Respondents were asked to indicate the techniques used in their construction firms:
	Technique
	Frequency
	Percentage (%)

	Just-In-Time (JIT) Delivery
	61
	61%

	Barcode/RFID Tracking
	38
	38%

	Material Scheduling & Planning
	79
	79%

	Vendor-Managed Inventory
	36
	36%

	Site Layout Optimization
	53
	53%

	Inventory Software (ERP/SAP)
	44
	44%

	Manual Record-Keeping
	48
	48%


Source: Field Survey, 2025
The most widely used techniques are material scheduling and planning (79%) and JIT delivery (61%).Manual record-keeping remains common despite the availability of digital tools, indicating a slow pace of digital transformation.
Table 6: On a scale of 1 to 5 (effectiveness rating):
	Technique
	Mean Effectiveness Score (1–5)

	JIT Delivery
	4.2

	Inventory Software
	3.9

	Site Layout Planning
	4.0


Source: Field Survey, 2025
The above table indicates that just in Time delivery is considered the most effective technique, closely followed by site layout optimization.
4.4	Impact of Material Management on Project Performance
Table 7: Respondents were asked to rate how material management influences key project outcomes:
	Project Outcome
	Mean Rating (1–5)

	Project Cost
	4.4

	Project Time
	4.3

	Work Quality
	4.0

	Waste Reduction
	4.5

	Client Satisfaction
	4.1


Source: Field Survey, 2025
Effective material management strongly influences cost control, time management, and waste reduction.85% of respondents indicated they had experienced cost overruns due to poor material management, mostly citing late deliveries, material damage, and stockouts as the causes.

4.5	Challenges Associated with Material Management on Construction Sites
Table 8: The most commonly cited challenges were:
	Challenge
	Frequency
	Percentage (%)

	Theft and Pilferage
	69
	69%

	Poor Storage Facilities
	64
	64%

	Delivery Delays
	70
	70%

	Inaccurate Forecasting
	58
	58%

	Communication Gaps
	51
	51%

	Lack of Skilled Managers
	45
	45%


Source: Field Survey, 2025
Table 8 indicates the top three challenges are delivery delays, material theft, and inadequate storage. These significantly undermine efficient material flow and project performance.
4.6	Strategies for Improving Material Management
Table 9: Respondents recommended the following:
	Strategy
	Frequency
	Percentage (%)

	Adoption of Digital Inventory Tools
	78
	78%

	Regular Staff Training
	82
	82%

	Centralized Procurement Planning
	66
	66%

	Supplier Evaluation & Control
	59
	59%

	Material Audits
	61
	61%

	Lean Construction Techniques
	56
	56%


Source: Field Survey, 2025
Table 9 indicates that 82% of respondents believe that regular training of staff on inventory management could drastically reduce material wastage.Use of mobile apps and cloud-based inventory systems was cited by some as a recent improvement trend.
4.7	Discussion of Findings
The analysis confirms that effective material management significantly impacts cost, quality, and timeliness of construction projects. Techniques such as just in time, inventory software, and material scheduling are widely accepted and perceived to be effective. However, challenges like theft, poor storage, and supplier unreliability continue to hinder performance. The findings align with Smith (2020) and Williams et al. (2022), who emphasize structured and technology-supported material handling as a driver of performance.
There is a gap in digital transformation, as many still rely on manual processes. The recommendation for training, digital adoption, and procurement centralization shows a growing industry interest in systemic improvements.





























CHAPTER FIVE
5.0 	SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1	Summary of Findings
This study investigated building material management techniques used in construction projects, focusing on their effectiveness, impact on performance, associated challenges, and strategies for improvement.The major findings are summarized below based on each research objective:
1. 	Identification of Effective Building Material Management Techniques:
The study found that several techniques are currently used on construction sites. Material scheduling and planning was the most widely adopted technique (used by 79% of respondents).Just-in-Time (JIT) delivery, site layout optimization, and inventory software tools were also commonly used.Despite digital advances, manual record-keeping is still prevalent in some sites, indicating slow adoption of technology.
2. 	Assessment of the Impact of Material Management on Project Performance:
The findings showed a strong correlation between effective material management and improved project outcome. Respondents rated waste reduction, cost control, and timely delivery as highly influenced by effective material management (average ratings of 4.4 to 4.5 on a 5-point scale).Projects that applied structured material handling strategies experienced fewer delays and budget overruns.
3. 	Challenges Associated with Material Management:
The major challenges identified include Delivery delays and theft or pilferage (70% and 69% respectively). Poor storage facilities and lack of skilled personnel and Inefficient forecasting and planning, often resulting in material shortages or surpluses.
4. 	Strategies for Improving Material Management:
Respondents suggested various strategies such as Training of staff on inventory handling and material control, Adoption of digital tools (like ERP or RFID systems). These strategies aim to promote efficiency, minimize waste, and enhance project performance.
5.2	Conclusion
Efficient building material management is crucial to the success of construction projects. This study establishes that when proper techniques are implemented, they lead to significant improvements in cost-efficiency, project timeliness, quality of work, and reduction in material wastage.
However, despite the availability of advanced tools and techniques, many construction firms still face challenges due to inadequate planning, theft, and outdated practices such as manual record-keeping. Therefore, there is an urgent need for the industry to modernize and invest in capacity building.
The findings affirm that human and technological interventions if applied systematically can drastically improve material handling and ultimately enhance project delivery.
5.3	Recommendations
Based on the study’s findings, the following recommendations are proposed:
1. 	Encourage the adoption of inventory management software, RFID/barcode systems, and mobile tracking tools and Training procurement officers and store managers in using digital tools for real-time inventory tracking.
2. 	Organize periodic training workshops for site staff on material handling, forecasting, and documentation and empower storekeepers and supervisors with decision-making skills and problem-solving techniques.
3. 	Develop a standardized procurement policy focused on vendor reliability, quality assurance, and timely delivery and implement supplier performance evaluation metrics to ensure consistency and accountability.
4. 	Invest in secure, weather-resistant storage facilities by introducing security measures such as CCTV and access control to reduce theft and pilferage.
5. 	Use Just-in-Time delivery to minimize material hoarding and waste.Promote collaborative planning between contractors, suppliers, and consultants to improve accuracy in material delivery timelines.
5.4	Suggestions for Further Study
While this study focused on general material management practices, further research could explore:
1. 	Comparative analysis of digital vs. manual material management systems.
2. 	The role of human behavior and organizational culture in material wastage.
3. 	Case studies of large-scale projects and their procurement strategies.
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Questionnaire on Building Material Management Techniques on Construction Site

Department of Building Technology,  
							Institute of Environmental Studies,
							Kwara State Polytechnic,	
							Ilorin.
Dear Respondent,
This questionnaire is designed to gather data for a study on building material management techniques used in construction projects. Your response will be treated with confidentiality and used strictly for academic purposes.
Thanks for your anticipated cooperation.
	
									Yours faithfully,
									
									Oladayo Janet Oluwaseun
									HND/23/BLD/FT/0014











QUESTIONNAIRE
(Please tick [✓] as appropriate)
SECTION A: RESPONDENT INFORMATION
1. Gender: ☐ Male   ☐ Female
2. Age: ☐ 18–30 ☐ 31–40 ☐ 41–50 ☐ 51 and above
3. Position in the Organization: ☐ Site Engineer ☐ Project Manager ☐ Quantity Surveyor
☐ Store Keeper  ☐ Procurement Officer ☐ Others (Please specify): ___________
4. Years of Experience in Construction: ☐ Less than 5 years ☐ 5–10 years ☐ 11–15 years ☐ Over 15 years
5. Type of Projects Involved In: ☐ Residential ☐ Commercial ☐ Infrastructure ☐ Mixed-use
SECTION B: IDENTIFICATION OF EFFECTIVE MATERIAL MANAGEMENT TECHNIQUES
6. Which of the following material management techniques are commonly used in your projects? (Select all that apply) ☐ Just-In-Time (JIT) delivery ☐ Barcode or RFID tracking ☐ Material scheduling and planning ☐ Vendor-managed inventory ☐ Site layout optimization for storage ☐ Inventory software (ERP, SAP, etc.)
☐ Manual record keeping
7. How frequently are materials procured based on planned schedules? ☐ Always ☐ Often ☐ Sometimes ☐ Rarely ☐ Never
8. Do you use any digital tools for managing materials? ☐ Yes ☐ No
If yes, specify the tool: _________________________
9. Rate the effectiveness of these techniques in minimising material wastage:
(1 = Not Effective, 5 = Very Effective)
JIT Delivery: ☐1 ☐2 ☐3 ☐4 ☐5
Inventory Software: ☐1 ☐2 ☐3 ☐4 ☐5
Site Material Layout Planning: ☐1 ☐2 ☐3 ☐4 ☐5



SECTION C: IMPACT OF MATERIAL MANAGEMENT ON PROJECT PERFORMANCE
10. In your opinion, how does material management influence the following project outcomes?
(1 = No Influence, 5 = Very High Influence)
	Project Outcome
	1
	2
	3
	4
	5

	Project Cost
	☐
	☐
	☐
	☐
	☐

	Project Time
	☐
	☐
	☐
	☐
	☐

	Work Quality
	☐
	☐
	☐
	☐
	☐

	Waste Reduction
	☐
	☐
	☐
	☐
	☐

	Client Satisfaction
	☐
	☐
	☐
	☐
	☐


11. Have you experienced cost overruns due to poor material management? ☐ Yes ☐ No
If yes, briefly explain: ______________________________________
12. To what extent does timely availability of materials contribute to meeting project deadlines? ☐ Very High ☐ High ☐ Moderate ☐ Low ☐ Very Low
SECTION D: CHALLENGES IN MATERIAL MANAGEMENT
13. What are the major challenges faced in managing building materials on site? (Select all that apply) ☐ Theft and pilferage ☐ Poor storage facilities ☐ Delivery delays ☐ Inaccurate forecasting ☐ Poor communication with suppliers ☐ Lack of skilled material managers
14. How would you rate your organization's material management efficiency? ☐ Very High ☐ High ☐ Moderate ☐ Low ☐ Very Low
15. In your experience, what causes the most material waste on site? ☐Over ordering ☐ Misuse ☐ Weather Damage ☐ Lack of proper storage ☐ Human error
SECTION E: STRATEGIES FOR IMPROVEMENT
16. Which of the following strategies would you recommend for better material management? (Select all that apply) ☐ Adoption of digital inventory systems ☐ Training for site/store personnel ☐Centralised procurement planning ☐ Supplier performance evaluation ☐ Regular material audits ☐ Lean construction techniques
17. Do you believe regular staff training on material management would reduce waste and inefficiencies? ☐ Strongly Agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly Disagree
18. Please suggest any other ways to improve building material management in your organization:




