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ABSTRACT
The cost of construction material in a construction project may range from 30-80 % of total construction cost making it a prime uncertainty in a construction project. Construction project cost overrun is a vital subject that should be considered in the construction industry. Construction project cost overrun has resulted in a delay in completion of projects and in some cases leading to litigation. The research aimed to find out the key causes and effect of poor material management and measures taking in place to improve it. A questionnaire survey administered to 45 construction professionals, their perception of root causes and effects of poor material management toward the causes and effects that were extracted from the literature review. Moreover, the relationship between different material management practices and project performance in terms of cost, quality and time were acquired from this questionnaire. The study found the top 3 most common root causes of poor material management identified were Negligence of workers, Incorrect takeoff from design and drawing document and Management of surplus material. In addition, the top three effects of poor material management identified were Wastage of material, Increase in cost of production and Quality issues.
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CHAPTER ONE
1.0	Introduction
1.1 Background of the study
In the construction industry materials are the most important items that are required on site to set up a structure because it is the combination of these materials that give rise to a building structure Materials as the general term is used to connote raw materials, spare part and components, consumable stores, packeting materials etc use to produce a good or services. For many manufacturing firms, materials account for more than half (1/2) of the production cost. Production activity becomes more highly automated; materials proportion of the project cost tends to increase. 
The use of these materials and their control involves cost and could influence construction profit; therefore, their efficient management is vital to avoid delays through storage, acquisition of goods unfit for their intended purpose, or serious expenditure and erosion of profit which is the basis for material management. With this integrated approach to material management, all jobs encompassed by these activities would be under the overall direction of a material manager whose responsibility is to manage the procurement and delivery of materials for company use by (Ammer, 2004).
Material resources are the heart and life wire of any construction industry; this is because the production and distribution activities as well as the general overall performances of any construction organization will be shaky in the case of under stocking or poor management of material. Such materials are the gravels, sand and other aggregates which are found in building construction site. This material, if they are not properly managed will lead to poor execution of the work by (Ademorok, 1999).
However, improper handling, storage and lack of adequate security of building materials will contribute to non completion of building construction project on time, (Fearon, 2001).
1.2          Statement of Problem
Material manager have the most basic job of  focusing the efforts of their subordinates on the objectives of the organization or enterprise, In the area of material management to avoid materials wastages on construction site: so as to enhance their productivity and profits which is the basis for any business organizations.
 1.3         Aim of the Study 
The aim of this research work is to examine construction materials management techniques on building construction sites in order to suggest ways of minimizing their wastages.
1.4	 Objectives of the study
The objectives are:-
    1.	To evaluate the impacts of material management on construction sites.
    2.   To determine the strategies currently in used on construction sites. 
     3.  To identify the problems and challenges encounter on construction sites as it 
	 Relate to materials management.
     4.  To recommend suggestions on ways to improving effective material management.

1.5	 Research Question
1. What is materials management and its methods
2. Are existing methods applicable in the Nigeria construction industry
3.  Are the methods adequate and consistent?
4. To what extent are materials scheduling techniques used in the Nigerian construction contract administration?
1.6     Significance of the Study
This research work will help to discuss more important way of achieving building project work through proper planning and control of all materials resources necessary for the realization of building project work, and the reduction of materials wastages so as to increase construction project productions and profit.
1.7        Scope and Limitation
This research work is on materials management on building construction sites and is limited only to construction sites in Ilorin metropolis
1.8	 Definition of Terms  
1. Planning: Planning is determining what need to be done, why, by-who, when, where and how. 
2. Project Delivery: This simply means a method by which all of the processes, procedures and components of designing and building a facility are organized an implemented successfully 
3. Materials Management: is balancing the conflicting goals of ensuring materials availability, minimizing inventory cost and maximizing customer satisfaction. 
4. Network:  Network planning is a project management techniques used in planning, scheduling and controlling a project. 

CHAPTER TWO
				LITERATURE REVIEW
2.1	General Background of Materials
In the past two (2) decades, a lot of laudable government programmers’ in Nigeria aim at the provision of physical infrastructure including private development schemes have remain largely unrealized. It is usually during the implementation (construction period) that most project fail in their goals toward realization.
Banjoko S.A (2004) believed that the moment a building project has been conceptualized and design, the implementation of the design is usually the next phase. It is during this phase of implementation that a lot of vital decisions will be made which can lead to the successful completion of the project on schedule or hinder it. This phase put into rest the managerial skills and ability of the project team in successfully executing of any building project, care must be taken to achieve the client’s requirement of early completion of work on schedules at an economic cost keeping the quality of job high. The clients requirement listed above are inextricable linked together and are affected by the same factors. For instance an elongated project period would lead to increased building cost, which is completed undesirable. This is because machinery and labour would be employed for longer number of days than earlier budgeted for. Unnecessary and frequent suspension of work on site due to non- availability of building materials must be guarded against if building projects are to be successfully executed on schedules.
Factors that leads to the non- completion of building construction work on schedules are: inability of the construction team to meet the labour requirement in the use of building materials, Frequent accidents occurring on site as a result of loose safety,	lack of attention being paid to staff involved in the handling of building materials, The choice of building materials to be purchased with respect to strength, durability and recycling, the estimation of the exert quantity of building materials to be purchased for a work section.In this case an effective material management system will go a long way in addressing these problems (Ammer D.S, 2004).
2.2	Materials Management
An effective materials management system cannot be evolve without basing it on an overall work programmed. One of the basic rules of management is that no project is likely to be successful unless the objectives are adequately defined and the necessary allocation made to labour and materials. This rule is no less true when applied to the economy of a country. It is imperative for the government to decide which object are to be met within its program, choosing between a number of conflicting and overlapping social needs and laying down the proportion of the nation resources that is to be developed to each.(Adams EC, 2002)
Management is “working with and through individual to accomplished organizational goal”. (Harsey and Blandard, 2003)
Bladdle and Evander (2000), defined management in terms of the purpose. Also stated that “ it is the efficient and effective use of resources to achieve objectives and achieving results with and through people”. A common trend that pears in the definition   is the manager’s concerns for accomplishing organizational goals and objectives through leadership in management armed with better understanding of management concepts, the production of building can be approached bearing in mind the importance of the effective material management to the entire building project. To achieve this, objective must be clearly define, which within the construction industry is usually aimed at the completion of the project on schedules at the lowest possible price, keeping the quality of building work standard as specified. 
Effective management as practiced in building construction project today is a confederacy at traditional materials activities bound by a common idea, the idea of an integrated management production material from the raw material state to the finished product state. They asserted that such concept advocating the assignment of all major activities which contribute to material cost to a single material management department. (Lee and Dodler, 2002)
Materials management as a set of integrated functions whose focus is the effective co-ordination of activities relating to the planning, requisitioning, storage of input, materials and work- in-progress, their conversion until they are delivered to the consumers. (Banjoko S.A, 2004)
Zenz (2003) defines materials management as a concept which brings together under one manager the responsibility for determining the manufacturing requirement, scheduling the manufacturing process and procuring, storing and dispersing. As that, it is concerned with the control activities involved in the acquisition and use of material employed in the production of the finished project.
Finally Ammer (2004) posit his chronological view of material management as a line of responsibility, which begins with the selection of suppliers and ends when the materials are delivered to their point of used.
The above concept of materials management have common objectives, that is an integrated approach to material control and which is placed under a single manager. In practice, the material organization which is most appropriate for one company may not be the best form for another company. This is so when we see that some forward looking companies, handling and physical distribution in their definition of material management. As a result of the deferring views of management concept, the Nigeria Institute of Building and Material Management (NIOBMM) and which all national bodies and associations throughout the world are affiliated decide to issue a common definition of material management ~ That material management is a total concept involving an organizational structure unifying into single responsibility, the systematic flow and control of materials for identification of the need through customer delivery. Included within this concept are the material functions of planning, scheduling, buying, storing, moving and distributing~. The workshop also spelt out the specific objectives of material management as contributing to increases profitability by coordinated achievement of less total material cost. This is customer service level. It is evident from the analysis above that the interrelationship of each activity with several or all of the functions in an essential ingredient in serving the materials needs of the organization.
In the same manner, Bajoko S.A (2004) stated that difficulties ensuring in one function afflict and require adjustment in the performance of the other functions. Hence, the effective material management concept provides the logical framework for binding them into unified effect.
2.3	Methods Used in Materials Management on Construction Site
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Adams E.C (2002) argued that a good design falls to pieces if a qualified builder is not engaged to translate and transform it into reality and material specification made. The builder of a given building must therefore be adequately qualified to understand and cope with the intricacies of today’s designs and materials specified and this is why it is said that the used of trained builder is a sine-qua- non to a successful execution of a building project in a given construction site.


2.3.1	Material for Structural Elements 
Building materials is any material which is used for a construction purpose. Many naturally occurring substances, such as clay, sand, wood and rocks, even twigs and leaves have been used to construct buildings. Apart from naturally occurring materials, many man-made products are in use, some more and some less synthetic. The manufacture of building materials is an established industry in many countries and the use of these materials is typically segmented into specific specialty trades, such as carpentry, plumbing, roofing and insulation work. They provide the makeup habitats and structure including (Keebler, Smith, Dacharia, 2001).
2.3.2 	Sourcing of Material and Requisitioned
In any construction organization, there is need for material manager. Zenz (2003) stated that material manager is expected to update himself with current prices of materials on a regular basis, and in particular before purchases is made including forecast delivery date based on the program of work.
To achieve effective material management in a building construction site, the following information should be provided:-
Ann accurate materials schedules for a contract at hand
Up to date bills of materials in stock
Materials requirement, planning with dates
Efficient stock recovery system
Constant measurement of performance (schedules) against actual used on site (waste and or short delivery)
2.3.3	 Materials Schedules for the Contract at Hand
This will often take the form of a material list for each manufactured product in the building production program. The material list would indicate all the components parts or materials to be obtained for the building production of that manufactured product, the schedule will show the total number of manufactured product; this is broken down into building production periods so that components and materials can be scheduled to arrive at specific times to meet period’s requirements.
The amount of each material and the quality of each component required or a simple building production is shown, so that by simple multiplication, the total requirement of each component can be determined.
Typical Material Schedule Format
This is a very simple example of the form a material schedule may take, where many of the material components are common to a number of manufactured products, it may be necessary for a composite schedule to produce composite schedule covering all manufactured product. It may be necessary to produce a composite schedule covering all manufactured products.


	Manufactured product
Building production program
	Cycle saddle assembly
January – 180
February – 220
March – 260
Quality total =660



2.3.4	The Bills of Materials
This function comes up immediately a design of a product is completed by the Architect or Engineers, the Quantity Surveyor or an Engineer make a list of all materials required to execute the project by compiling the bill of materials with the publish construction schedule, the buyer can established a total materials requirements and when there are needed.
The bills of materials can then be sent to the purchasing as notification of the construction department (technical department) need for materials. The use of this procedure eliminates the necessity of typing numerous purchase requisitions and is an efficient method of transmitting need for standard easily description of materials.
2.3.5	The Purchase Requisition
Almost everyone who has had the experience in the construction industry will be familiar with the purchase requisition. All too frequent, it is the only method knows in any construction industry for notifying the purchasing department of material requirement. Zenz G.J (2003) opined that in many cases, any manager or supervisor is allowed to initiate requests for materials purchases and there is little or no control over the purchases made. Usually, top management (board) would have been intimately involved in determining the requirement in the first place and the authority to purchase will invariable involves the finalization of all documents, drawings, correspondence, etc. Between the mongering directors confirming the authorization.
A sound purchase requisitioning procedure should be introduced based on the following sound principles:
Limit the number of times that may be requisitioned outside the control supplies function
Limit the number of people who have the authority to raise purchase requisitions.
Limit the valve of requisitions that may be raise outside the control of the supplies function
Route requisition raised by line manager or supervisors outside the supplier function through the stores or stock central so that orders will not be placed for items already held in stock.
Requisitions which appear to be inaccurate to incomplete should be returned to the initiators for clarifications
A good requisition form must be designed to suit the particular needs of the company and to help the people who fill them in.
The basic information necessary on any purchase requisition is as follows:
1. Department of person requiring the material.
2. Serial number for reference and control
3. Date requisition and description
4. Location at which materials are required
5. Accurate quality and description
6. Allocation of expense incurred
7. Date by which material are required
8. Provision for buying office references
9. Signature and where necessary authority signature.
	PURCHASE REQUISITION FORM
Initiated by ------------------------------------------------------ MB 14623
Department------------------------------------------------------ Date------------------
	ITEMS
	QUALITY
	DESCRIPTION
	DELIVER
TO
	CHARGE
TO




Goods required by ----------------------------Signature------------------------	-Authority by---------------------
For buying office use only
Date ordered----------------------------------------------------------------------------
Supplied------------------------------------------- Order No-----------------------------
THE PERMANENT ORDER CARD OR TRAVELLING REQUISITION
This document is often to communicate to purchase department the materials need s that originate in the inventory central section. In a manually operated system, is a simple printed card that is usually with the inventory control record for each item carried in inventory. This system can serve a great deal of coping and has the further advantage of obviating possible errors transcribing information into an ordinary requisition. The following data typically appear on a travelling requisition.
  A complete description of the item
  A numbered list of potential supplies and their addresses
  Stock or part number
  A accumulation record of quantities ordered from various suppliers   with their prices
  The buyers stock or number
  The re-order level
  Quantity used during special periods
  Suppliers deliver performance against that specified.
When the stock level drops to the re-order point, an inventory clerk takes the travelling requisition from the file.
Note the current stock level and desired delivery date on the cards and sends it to the purchasing department. To show that the requisition has been sent to the purchasing department, he attaches a coloured signal to the stock card or an  “on order” is chipped to it. After delivery the requisition, the buyer makes his sources and quantity and passes it for typing.
The purchases order is then typed direct from the travelling requisition. It is then that the buyer signs the purchase order and inventory control section where it is refilled with its respective inventory record card.
2.3.7	Purchasing of Materials
The buying manager should be aware of suppliers by reviewing trade journal, technical publication publications and directives. He should also endeavour to attend trade fairs and keep in contact with professional colleagues. And also for effective material management, he should keep personal contact and touch with key figures on the supply companies.
2.3.8	Transportation and Handling
This research work discuses the different modes of transport with the aim of determining the impact of transportation towards effective building project delivery in construction site. It will further look at the movement of materials from the manufacturer to the purchaser as representing the stages in the satisfaction of demand.
LOCAL TRANSPORTATION
Local transportation is effected by the use of vehicles, which are imported. Ademorok  (1999) believed that the cost of transportation increase because of traffic holdup, which limits the number of trips the vehicle can make per day. The poor state of the road also has an adverse effect on material transportation to site. The cost of purchasing vehicles and all other attendant cost will be spread on the cost of material. Local charges have direct effect on the cost of materials. Local 
Charges and taxes include value added tax, sale tax. These charges have direct effect on the cost of building materials and the increase in cost of materials is 5-10%.
The period of the year affects price material for the following reasons:- During raining season, sand becomes more expensive to excavate from riverbeds. There is usually more construction activities during the dry season than in the raining season, price of materials tends to increase in dry season (supply and demand situation). Transportation of sand laterite is more expensive in the raining season because of the terrain.
MATERIALS HANDLING
Material handling in building construction is very vital and if care is not taken it pose as a threat to effective material management in a given construction site. The most important factor which has to prevent is the issue of double handling of materials on site. Double handling of materials on site causes the following effect in a construction site. Cost of movement of materials to the appropriate place, Waste of time and delay in completion of project.the movement and storage of everything on site, components between operations, work people in relation to materials handling and scrap from construction work. . Adams EC. (2002)



   THE USE OF MATERIALS HANDLING PLANTS
Materials are either handled horizontally or handed vertically. Many materials are handled several times the total weight of materials needed to be handled even for quite a small job is very high.
The use of mechanicals handling in developing countries is often more because of the difficulties of getting labour to carry materials, while in developing countries; it really pays to use mechanical plants of moving materials for buildings. There is a wide range of horizontal handling plants. At one end lies the motorised wheel barrow and at the other extreme end lies full scale railway system. The mechanical barrow is a small capacity but it is cheaper barrow and takes the train form operation work. Above this size of machines is the form operation work. This size of machines is the dumpers, the trucks which are also used where the ground surface is suitable. The main mechanical aids hoist elevators and cranes, some stationery, some mounted or rail, while other are on trucks or build on the walls of building. Quite sophisticated techniques are usually employed to plan the layouts of the construction site and the detailed disposition of materials in storage areas.	
Advantages of the use of mechanicals means of transportation are:-
Upgrading: - Mechanical handling is one of the important method of economizing in putting to better use, skilled, semi-skilled and unskilled labour.
Reduction of construction accident:-Efficient mechanical handling of materials reduces considerable accident in construction industry which in efficient labour could not achieved.
Reduction in construction cost:-Proper mechanical programming and handling of materials reduces the cost of construction
Reduction in time for handling from outside suppliers and for dispatching materials.
2.3.9	Receiving and Storing of Material on Site
This represents the activity of taking formal possession of item from suppliers and their representative. It makes sure that shipment received and handled expeditiously and accurately. The receiving function will determine, through physical count or other means, the quality received, note any damage that appear to have been incurred in transit of these items, complete the necessary work (especially the material received note) to verify receipt of shipment, notifies all appropriate parties of the receiving in a section of their central or general stores. Receiving is essentially a clerical operation. It is at the flow of purchased materials meet the physical materials. It is stage that errors in a specific purchases transaction are brought to light and rectified.
Receiving is an important control point in a construction firm’s material system. It is at the receiving point that the clerk defects suppliers who made only the minimum standard of quality and service and receiving records will equally show those with consistent late deliveries and maximum number of rejects.
There are four typical procedure of receiving materials:-
1. Unloading and checking the shipment
2. Unpacking and inspecting the material
3. Completion of the receiving report
4. Delivery of the materials
In the first procedure, the number of container unloaded from the carrier vehicle is check against the carriers manifest to ascertain that the full consignment has been delivered.
In the second stage, the clerk performs three functions of checking materials received against supplier’s shipment and copy of purchase order, verify the quantity of the shipment and inspect the general condition of the materials. The third procedure involves completion of the receiving report after the first two procedures are thoroughly completed.
Finally, the receiving section takes the responsibility of delivery section to the requisitioned or to internal delivery section or to the stock control stores.
The storage of materials awaiting use gives rise to one of the most difficult problems in material management. These problems arise from delivery, storage, protection issue and transportation to the point of use, because of the amount of capital “lockup” in uncommitted stocks of materials and the materials management must maintain a firm control of stocks.
Although there is a system of changing goods to client through interim certificate of payment, as goods measured because the property of the client, the contractor must provide protection and storage facilities for them. Other materials not changeable can reduced cash flow in the business by prolong stocking and heavy stockpiling. There is a problem of deteriorating, out dating and multiple handling which can be expensive. These problems absorb money, which can be vital in maintaining fluidity. Materials on transit to the fixing point on the site must equally be accepted as a storage problem or double handling. Storage space is often at a premium on construction site and as a result goods is often poorly stored and insufficient space for subsequent handling. Critical activities on site can be delayed by the store man, lack of classification, inspection for faults and priority zooming.
For economic receipt and storage of materials, the following points should be noted and adhered to:-
1. There should be smooth traffic flow (internal/ external).
2. Adequate handling  of facilities and equipment should be in place
3. Delivery schedules should be planned to avoid bottleneck
4. Immediate verification check on goods delivered should be done
5. There should be easy access to stock
6. Quick and adequate data recording of materials received should be done
7. Make available the right amount of space required (not too small or large)
8. Efficient stock location system should be put in place
9. Some areas should be quarantined to maintained quality standard
10. Adequate security should be put in place
11. Access should be restricted to authorized persons only
However the cost of building materials has been identified to constitute the major cost in the cost of construction. The cost of materials has been put at an average of 65% of total contract sum. Bearing this in mind and in order to optimize the cost of construction. It is expedient that a good material flow be maintained on the site to avoid excessive waste and save costs. Good materials storage will help to reduce waste.
The following materials may be available for storage on construction sites: Raw material e.g. Cement, Blocks/ Bricks, Steel, Timber, Fine and coarse aggregates, Aluminium, Zink etc. Others include Plant parts e.g. gear box for engines, tools
Precast unit and other materials still under manufacturing process. Package material. e g bituminous felt, asphalt, paints preservatives etc Scraps(Chudley and Greeno, 1998)
STORAGE OF CEMENT
Cement is a hydroscopic material when kept in prolonged storage its construction properties deteriorate due to the gradual hydration of gains. That is why, when stored, moisture should be prevented from gaining access in cement store in contact with damp air or moisture sets more slowly and has less than cement that is kept dry.
All cracks and opening in walls and roofs of where cements are kept must be sealed. Cement bags should be store on damp floor but should rest on pallets. Bag should be stacked closed together to reduce air circulation but should never be stacked against outside walls. Bags to be stored for long period should be covered with tarpaulin or other water proof covering. Stacks the bags so that the first in should be the first to comes out. As an alternative the use of pallets, bags should be placed on raised wooden platform at least 100 to 150mm above the floor. Bulk cement could be stored in weather- tight concrete or steel bins or silos (Chudley and Greeno, 1998).
REINFORCEMENT IRON RODS
Should be stacked either on timer to keep the rods raised off the ground or in racks built with scaffolding. The various diameters of rods should be kept separate for ease of selection or identification, and for ease of checking the stocks of the various sizes of rods which are in stock. It is also wise to keep reinforcement under some form of cover to keep off the weather unless the rod are going to be used very quickly; slight rust on reinforcement rods is not detrimental but if scaled is formed, it is most likely that the reinforcement would be condemned, resulting in waste of materials on site (Chudley and Greeno, 1998).
TIMBER STORAGE
It should be store under covered open shed and stacked flat in a well ventilated place. The timber should be raised off the floor to prevent any possibility of it becoming contaminated with water.
The stack should also be so arranged that timber could be taken from them, without men have having climate over the stack in order from getting it damage (Chudley and Greeno, 1998).
BLOCKS OR BRICKS
It should be stacked either close to the site where they are to be laid or near to the hoist. They should be placed tidily and arranged so that the stack does not easily collapse. Such a collapse could be very wasteful because the bricks will be damage by being broken (Chudley and Greeno, 1998)
AGGREGATE
Should be store on a hard base to prevent contamination from the soil. It’s also wise to keep the aggregate heaps away from the tree as falling leaves can spoil the aggregate. Fine and coarse aggregate should be store in bays which are kept separate by temporary walling to prevent mixing together while still in heaps. The heaps should be situated immediately behind the mixer and so arranged that Lorries can easily discharge their loads into the respective piles (Chudley and Greeno, 1998).
2.3.10 	Issuing of Materials for use
Issuing of materials to workers is another area that material lost occurs on site. Many contractors do not have a planned way of doing this. For orderly practice, each trade foreman should know what materials are required by this men and the actual quantity required. They should work hand in hand with materials manager to ensure that the required materials are delivered as and when required. Materials should be issue and distributed through a recognised system, which may operate successfully and informally on the small site but may have to be formalised on the larger contract.
On larger sites, the materials managers should be assisted by a store man/ checker. The project supervisor should give a signed requisitioned order to the foreman, in this, the actual quantity of materials required and the purpose for need should be clearly stated and given to the materials withdrawal.
The with-drawer. The store man giving out materials should follow the order of FIRST IN FIRST OUT (FOFO). This is to ensure that materials brought first to site are not left to deteriorate. At the end of every week, there materials recorded should be check against the materials on site to know weathered there is loss.
However, the word ~issue~ according to Caption and Jessop (2004) represents the results of stores activities expressed in terms of issues made per day, week, month, or per production period.
For the above definition, it will be rightly said that the services given by the stores department to other departments becomes effective at the point where a store keeper makes issues of goods and users will naturally judge the efficiency of the store organization by the standard of services provided to them. As used here, therefore, issue of stocks implies reference to factored goods and stock replenishment at central or branch store or even instructions by the production units for stocks items. In construction firms with the department involved as noted above, the manner of issues should be determined to take the following into account.
Construction materials may be issued in quantities and at times specifies by the machine loading plan
Materials may be issued on demand
Where demand is steady, standard daily issues may be prepared, only variation can affect the quantities stipulated
In some assembly shops, parts schedules are made available to the stores in time to enable them to assemble all the required items for each job
The issue of all the valuable items should always be authorised by the appropriate senior official
Circumstances where issues may be without documentation should be clearly defined.
Circumstances where no receipt signature are needed should also be defined
Items that are to be dealt with on a far basis must be defined
Each store man should be given a list with specimen signature, of those entitle to draw materials from the store under his control.
Arrangement needed to have material available for construction where the work does not justify keeping the store open must be defined such instruction duly communicated to the storekeeper.
2.3.10		Use of Materials on Site
This process described so far in this research work dealt with the way material requirement are determined and how  they are made available in the right quantities and at right times for effective material management in a building construction site. There is need to state here that many of the failures in materials, in function of a building structurally and constructional does not necessarily arise from the desire of the developers to recklessly build cheaply although all developers have a limit to the amount of money they can afford in spending on a building. The point therefore is that client does not necessarily insist on cheap possible good building. 
Next, the manner in which the building is erected and put together and how materials are use. The two main aspects mentioned above involve the designers of building and the builder that construct it, amongst the designers we have are the Architect, the Building surveyor, the Structural engineer and the serviced engineers. Adams EC (2002) stated that contractors are mainly those professionals trained in the act of management of the business of building and because there are trained, they help the designers to achieve the clients three prone necessity for a good building which are stability, economy and aesthetics. The use of materials on site should be carefully undertaken by professionals as mentioned above because of the way the construction industry has been natively accused of being wasteful, inefficient and unsafe, and of failing short quality targets and being late on delivery.
According to Fearon H.E (2001) as quoted John W.D in his paper” material control and waste in building” defined waste as” the difference between the value of the material delivered and accepted on construction site and these properly used as specified and accurately measured in the work, after deducting the cost saving of substituted materials transferred elsewhere~ this difference could be expressed as the percentage of the total materials delivered for the project.
There are simple options which when applied will go a long way internalizing the use of materials on construction site by dampening demand for construction materials and increasing affordability. The immediate options include the following:-
Using minimum acceptable (but functional and safe) materials for concrete blocks and reinforcement. This implies that from the onset that is from the planning stages the Architects specifications should take account of development economics and individual affordability.
Using cheaper but functional materials such as plastics pipes instead of steel pipes for conduit installation
Designing structures to optimize use of standardized material such as timber, roofing materials and rods.
Retaining professionals in new design principle which emphasize on functionality, resource economy and use of local material for future housing design.
 2.3.11 	 Quality Control
The allocation of the incoming quality function with the materials management organization permits the consistent control of these items received in the organization. According to Bajoko S.A (2004) Due to the coordination and communication between the quality control and the order materials people, quality standards will be more consistently applied. Variation from quality standards can be promptly relayed in the order in which materials department needs this information, to enable them react very quickly. This translates in one way or the other to good cost saving.
2.4	Problems and Challenges of Materials Management on Construction Site
The major challenge that materials managers face is maintaining a consistent flow of materials for production. There are many factors that inhibit the accuracy of inventory which results in production shortages, premium freight, and often inventory adjustments. The major issues that all materials managers face are
1. Incorrect bills of materials
2. Inaccurate cycle counts
3. Unreported scrap
4. Shipping errors
5. Receiving errors
6. Production reporting errors.
Materials managers have striven to determine how to manage these issues in the business sectors of manufacturing since the beginning of the industrial revolution. Although there are no known methods that eliminate the  afore mentioned inventory accuracy inhibitors, there are best methods available to eliminate the impact upon maintaining an interrupted flow of materials for production.
One challenge for materials managers is to provide timely releases of supply information to the supply base. On the scale of worst to best practices, sending releases via facsimile or emails is the worst practice and transmitting releases to the supplier based web site is the best practice. Why, that is the flow in transmitting releases via emails is that they can get lost or even interrupted incorrectly into the suppliers system resulting in a stock out. The problems with transmitting EDI releases are that not all suppliers have EDI systems capable of receiving the release information. The best practice is to transmit the release to a common supplier web base site where the suppliers can view for free the releases. The other advantage is that the supplier is required to use the carrier listed in the web site, must transmit an AS N i.e. advanced shipping notification, and review the accumulative balances of the supply order ( Keebler , Smith , Dacharia, 2001)



CHAPTER THREE
RESEARCH METHODOLOGY
In this chapter the techniques and the procedures used for this research work is discussed. 
3.1	Research Designs 
A research design is a systematic comprehensive and articulated plan of the investigation. A survey research type will be adopted in this study. In other words, a procedure classification approach of the survey research will be adopted, in the like of field surveys, questionnaire survey, interview and observation survey. 
3.2	Population 
Population is defined as all the individual objects in a well defined group about which information is needed to answer a question (Douglass, 2007) since the aim of this research is to study the effective materials management of building on construction site in Ado Ekiti, some estate development companies in Ado were selected (i.e Same Make Nigeria ltd, Darafam Construction) 
3.3	Sampling Procedure and Sample Size 
A sample is a subset of the total population under consideration. On this course of study the sampling method used is the random sampling procedure which gives individual an equal opportunity to be selected. For the purposes of adequate sampling coverage, random sampling of respondents was made on each construction site. 

Sample Size
 The term population is used to describe all that represent the entire target group on which the members are defined by the aim and objectives of the study. One of the most essential things to note is that all the population must have one thing in common. The numbers observed in the population is known as the population size. 
3.4	Method of Data Collection
The data for this research work were generated from two major sources.
Primary and Secondary sources.
Primary Data: - The primary sources of data collection used in this research work were structured questionnaires and personal interview. 
Questionnaires were drawn up for all categories of employees in the construction firms. The questions were designed to enhance the revelation of the actual impacts of material management in building construction site in FCT Abuja and the possible ways to tackle the trend in our construction industry. The responses gathered from the questionnaire were used for analysis in chapter four.
Personal interview was also used to support the questionnaire responses, especially where the research sort for additional clarification on employees of the construction firms the researcher visited.
Secondary Data:-. These are data extracted from the existing literature review on the subject which are used to design a well structured questionnaire and were administered among members of the sampled groups. Out of the 50 questionnaires that were prepared and distributed to the respondents, 47 are duly answered and returned while 3 were not returned. This represents 90% rate of response.
The questionnaire contains two sections items. Section I deals with Question Related to Respondents Background such as professional discipline, academic qualification, years of working experience, Section B deals with The impacts/Strategies of Material Management and questions ask were related to planning and control of materials, transportation/handling of building materials off and on site, capability of store/keeper, activities that reduced materials wastage on site, activities that affect Materials management .
3.5	Method of Data Analysis
There are different  method of data analysis or sample test depending on the population involved. For the purpose of this research, Descriptive Statistics method and percentage score method were used.
Descriptive Statistics
Descriptive statistics method of data analysis was used to provide a general overview on the respondent’s background to give an insight on some issues relating to effective materials management on building construction site. The responses are analysed using frequency distribution and are presented in form of tables.
(a) Percentage score method
The percentage score method was used to analyze the response of the respondents on effective materials management in building construction site. Two approaches were used in converting the rating of respondents into ranks. The first method is carried out by converting the average rating of the respondents into percentages of the actual scores. This is achieved by calculating the maximum possible scores and the actual scores. This can simply be demonstrated mathematically as follows:
Max possible score= N x Rmax 
           Where N= Total number of respondent in each group 
		Rmax= The highest rating scale let say 4 if it is on four point scale.
	The Actual score= 4n1 + 3n2 + 2n3
	Where n1= Number of respondent who answered very ‘effective/severe’
 		N2= Number of respondent who answered ‘effective/severe’
		N3= Number of respondent who answered ‘less effective/severe’                        
		And zero is given to ‘not effective/severe
	Therefore the maximum percentages score:
	Maximum percentage score
	Actual score/ Maximum possible score x 100
				Or
	 S=∑nw 
 R.I=s/xn
	 Where;
     S=Ranking sum, N=Number of respondents, W=Corresponding
     Score of rank category, R.I=relative index and X=Rank index 
     Summation.
Therefore;
      S=4n1+3n2+2n3+1n4 where n1, n2, n3, n4 are stated above.
      R.I=s/xn= (4n1+3n2+2n3+1n4)/4xT.
      Where; 4= The four scale used and 
                  T=Total questionnaire answered
	
However the values of the maximum percentage score or percentage ranking(%) are ranked by assigning the first rank to the highest score or value and in the case of tied ranks the ‘mid-rank’ is used by assigning the average rank positions to the values and it would be allocated as if there were no ties.




CHAPTER FOUR
DATA ANALYSIS AND DISCUSSION OF RESULTS
4.1	Respondents Characteristics and Classifications
  Table1: Professional Discipline of the Respondent 
No.		Professional Discipline		Frequency		Percentage(%)
A		Quantity Surveyor			      10			      20.0
B		Builder				                   15			      30.0
C		Architect				       5			      10.0
D		Engineer				      10			      20.0
E		Others				                   7			      14.0
Total					     47			`     94.0
Missing system 					       3			       6.0
Total							     50			     100
Source: Field survey; 2024



Table 2: Educational Qualification of the Respondents. 
No.		Educational Qualification		Frequency	Percentage (%)
A			MSC			                 5			      10.0
B			BSC				     27			      54.0
C			HND				       7			      14.0
D			OND				       5			      10.0
E		           Others			                   3			        6.0
Total			                  47			`     94.0
Missing system 					       3			        6.0	
Total							       50		                    100
Source: Field survey; 2024






Table 3: years of working Experience. 
No.		Years of Experience		Frequency		Percentage
A			1-5			                  8		                 16.0
B			5-10				      27		                 54.0
C			10-15				       5			      10.0
D			15-Above			       7			      14.0
Total			                  47			`     94.0
Missing system 					       3			        6.0	
Total							       50		                    100
Source: Field survey; 2024
Table 1; shows  the Professional Discipline of the respondents, it can be seen that 20.0% of respondents are Quantity Surveyors, 30.0% are Builders, 10.0% are Architects, 20.0% are Engineers and 14.0% are in others category such as Estate management.
The results show that most of the respondents are within the construction industry.
Table 2; shows the Educational Qualification of the respondents, it can be seen that 10.0% of respondents are having MSC degree, 54.0% are having BSC degree, 14.0% are having HND degree, 10.0% are having OND degree and 6.0% are having other certificates such as O’ level.
Therefore, this shows that about 94% of the respondents have qualifications that can be involved in managerial decisions and responsibilities.
Table 3; shows the years working experience of the respondents, it can be seen that 16.0% of respondents have worked between 1-5years, 54.0% between 5-10years, 10.0% work from 10-15years and 14.0% have worked between 15years and above.
Therefore the result implies that 78.0% of the respondents are highly experienced in construction work.
4.2	The Impact of Materials Management on Construction Site 
Table 4: Effectiveness of Planning/Control on Materials Management. 
No.		Planning/Control		          Frequency	          Percentage (%)
A			Very Effect                                 35	                              70.0
B			Effective		                12		                   24.0
C			Less Effective	                              -   	                                  -
D			Not Effective	                               -	                                    -
Total			                  47			`        94.0
Missing system 					      3			           6.0	
Total							      50		                      100
Source: Field survey; 2024
Table 5.Effectiveness of Transportation/Handling on Materials Management 
No.	 Transportation/Handling		          Frequency	                  Percentage (%)
A		Very Effect                                            22			       44.0
B		Effective		                           25		                   50.0
C		Less Effective	                                         -   			           -
D		Not Effective	                                         -	                                    -
                       Total			                            47			`        94.0
Missing system 					     3			          6.0	
Total							    50		                     100
Source: Field survey; 2024
TABLE 4; Shows the effectiveness of planning and control on materials management, it can be seen that 70.0% of the respondents are of the opinion that planning and control is very effective in materials management on site while 24.0% are of the opinion that planning and control  is effective. This implies that planning and control in materials management is a very effective technique in the management of materials on site
Table 5; Shows the effectiveness of transportation and handling on materials management, it can be seen that 94.0% of the respondents are of the facts that 
transportation and handling are very effective in materials management on site.
4.3	Strategies Currently in Use
Table 6 ; Capability of Store Officer/Keeper 
	   On site
Work Items	                               Very          Effective    Less                Not              Max%  Rank
                                                          Effective                       Effective       Effective     Score
A   Materials Purchase	       5             40             -   		  -                74.0      3   
B   Received of Materials	       38            7              -                  -                92.0      1   
C   Issuing of Materials	        3 	           42              -  		  -                73.0      4   
D   Storing of Materials	        27          20              -                 -                89.0      2  
Source: Field survey; 2024                       				
Table 7: Activities that Reduced Materials Wastage on Site. 
Work Items	                             Very          Effective     Less                Not               Max%  Rank
                                                       Effective                       Effective        Effective      Score     

A   Adequate Supervision	      45             2             -   		  -              98.0      1
B   Good Management	      44             3              -                  -              98.0      2
C   Adequate Handling	       7 	           40             -  		  -              78.0      4
D   Adequate Site Security     39             8              -                  -              95.0      3
Source: Field survey; 2024				           
 Table 6; Shows the capability of store officer/keeper, 92.0% of the respondent agreed that the Received of Materials is ‘Very Effective’ , Storing of Materials 89.0% agree with ‘Effective’, Materials Purchase 74.0% agree with ‘Less Effective’ while  Issuing of Materials 73.0% agree with ‘Not Effective’.
Therefore, it can be seen that  92.0% respondents responded that store officer capability in discharging  responsibilities is very effective. 
 Table 7; Shows the activities that reduced materials wastage on site , 98.0% of the respondent agreed that adequate supervision  is ‘Very Effective’ which is ranked the highest, good materials management 98.0% agree with ‘Effective’, adequate handling 78.0% agree with ‘Less Effective’ and adequate site security 73.0% agree with ‘Not Effective’. 
Therefore, it can be seen  that  98.0% percentage respondent  agreed that adequate supervision, good materials management, adequate handlings and adequate site security in reducing materials wastage on construction site is very effective.  







4.3 Problems and Challenges of Materials Management
Table 8. Work Items that Reduced Materials Wastage on site.	 
Work Items	                             Very          Effective    Less                Not               Max%   Rank
                                                       Severe                       Effective        Effective      Score     
A   Inaccurate Bills of            43             4               -   		  -               96.0       2
      Materials	 
B   Chippings Errors	     44            3               -                   -               98.0       1
C   Production report             40            7               -                   -               78.0       4
      Errors   	           
D   Inconsistent Materials      39           8               -                   -               95.0       3
      Flow                            
	                       	Source: Field survey; 2024		
Table 8; Shows the work items that reduced materials wastage on site, 98.0% of the respondent agreed that chipping errors  is ‘Very Severe’ which is ranked the highest, inaccurate bills of materials  98.0% agree with ‘Severe’, inconsistent flow of materials  95.0% agree with ‘Less Severe’ and production report errors  78.0% agree with ‘Not Effective’. 
It can be seen that when respondents are been ask about the effectiveness of the following work items such as; inaccurate bills of materials, chipping errors, production report errors and inconsistent flow of materials on construction site. 98.0% agreed that their effects on materials management is very severe.					
CHAPTER FIVE
5.0	SUMMARY, CONCLUSION AND RECOMMENDATION
5.1	Conclusion
From the previous chapters, it is important to know that building materials planning and control, requisition, purchase, transportation, handling and storage poses a serious threat to all construction sites; if not properly managed and controlled. So it became absolutely necessary to introduce a more efficient  ways of executing building project in order to ensured that wastage’s which arise as a result of inadequate proper planning of  project is avoided.
Since, the evolution of the concepts of project management, which largely incorporates the overall planning, control and coordination of a project from the client’s requirements and ensuring completion on time, within cost and to required quality standards.
Unlike small projects where works can be carried out with relatively little planning, it can be indeed disastrous to embark on a lot of complex projects in the same manner, since a lot of losses would be incurred as a result of lack of adequate planning and control of  activities on site.
Based on the data analyzed from the general response of the respondents who are all experienced professionals within the Nigerian construction industry, they seems to be of the opinion that in order to effectively manage a project, an effective material management practices must be evolved. 
This can be achieved through the formulation of policies that takes into account the choice of building materials to be purchased with respect to durability, strength, recycling etc. The estimation of an appropriate quantity of various materials required the timing of purchase to ensure the early arrival of materials on site, and the transportation of these materials to site.
The storage of building materials on site, the provision of adequate security for building materials on site and safety in handling materials on site should be strongly observed for prompt project delivery through effective materials management.
Furthermore quality control in using building materials and the human resources management practices cannot be ignored if the policy is to be effective.
5.2	Recommendations
Having made an extensive research on the effective material management on building construction site in Ilorin metropolis. The research data was analyzed and the findings are established, with the following recommendation:-
1. .Construction industries should make proper and adequate provision for security men on construction site.
2. The store keeper and materials/quality control officers should seriously monitor materials usage on construction site to avoid their wastages on site.
5.3	Future Research
Further research should be carried out and it should be strictly on importance of effective materials management on building construction site in Ilorin metropolis. 	
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APPENDIX
Building Technology department,
Institute of Environmental Studies,
Kwara State Polytechnic,
Ilorin.
July, 2024
Sir/Madam,
I am undertaking a research work on effective materials management on building construction site in Ilorin metropolis in partial fulfilment of the requirement for the award of Higher National Diploma (HND) in building.
You are therefore, kindly requested to render your assistance by responding fully and frankly to the following questions. You are not required to give your name and please be rest assured that all your responses will be treated in strict confidence.
Thank you for your cooperation.
                                                                     				Yours faithfully
                                                                         			Adekunle O. Fadekemi 
HND/22/BLD/FT/051
                                                               


INSTRUCTION: Please mark and enter the answers against the responses you consider applicable and most appropriate to you.
SECTION: GENERAL BACKGROUND OF THE RESPONDENTS
1. What is your professional discipline?
1.  Quantity Surveyor (    ) (b) Builder (    ) (c) Architect (    ) (d) Engineer (    ) (e) Others (specify)..........................................  
1. What is your highest academic qualification?
1. MSC (    ) (b) BSC (    ) (c) HND (    ) (d) OND (    ) 
                 (e) Others (specify)..........................................  
       3.   For how long have you been working in construction site?
1. 1-5years (    ) (b) 5-10years (    ) (c10-15years (    ) (d) 15-above (    ) 
SECTION II: IMPACT/STRATEGIES OF MATERIALS MANAGEMENTVON CONSTRUCTION SITE.
1. How effective is planning and control of materials on site contributed to materials management?                  
1. Very effective (   ) (b) Effective (   ) (c) Less effective(    ) (d) Not effective(    ) 
1. How can you rate the transportation/handling of building of building materials off site and on site?
1. Very effective (    ) (b) Effective (    ) (c) Less effective(    ) (d) Not 
Effective (    ) 
1. How can you rate the capability of store officer/keeper towards the following:
	
	Very 
Effective
	Effective
	Less 
effective
	Not effective

	Material purchase
	
	
	
	

	Received of materials
	
	
	
	

	Issuing of materials
	
	
	
	

	Storing of materials
	
	
	
	




1. How does the following activities helps in reducing materials wastage on site? 
	
	Very 
Effective
	Effective
	Less 
effective
	Not effective

	Adequate supervision
	
	
	
	

	Good materials management
	
	
	
	

	Adequate handling
	
	
	
	

	Adequate site security
	
	
	
	






1. How can you rate the effect of the following on materials managements
	
	Very 
Effective
	Effective
	Less 
effective
	Not effective

	Inaccurate bills of quantities
	
	
	
	

	Chipping errors
	
	
	
	

	Production report errors
	
	
	
	

	Inconsistent materials flow
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