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Abstract  

Construction material management is an essential factor that adversely affecting the 

performance of construction projects. This study was conducted with an objective of 

identifying construction material management practice and its effect on project delivery 

for public building projects in Addis Ababa. Based on the responsibility of managing 

construction materials, contractors were targeted as a study population. The study has 

targeted 40 contractors that are involved in public building projects those are currently 

under construction and used census as a sampling method. Intended data was collected 

through structured questionnaire and 38 questionnaires were responded and analyzed 

through both descriptive and explanatory methods by using a statistical software called 

SPSS 23. The study has identified the contractors are using three types of material 

management process i.e. the material is supplied based on the schedule on Bill of 

material, use warehouse to store the materials and search supplier for the materials 

when demanded. Among the three process types, type 1 is better in making the 

companies better performers in cost. In most of the projects multiple supplier is used 

for single material. Problems in material identification, planning, vendor selection, 

procurement and construction phase are root causes for ineffective material 

management. Construction project material management process type significantly 

affects the existence of cost overrun on the projects but does not affect the level of cost 

overrun. On the other hand, Construction material management process types do not 

affect the project time. Problems of material identification, planning, vendor selection, 

procurement and construction phase highly affect the cost overrun and time delay of 

the projects but effect of the vendor selection problems is lowest when compared to 

other problem categories. Majority of Contractors in public building projects in Addis 

Ababa are not using software to manage construction materials. To support 

construction material management, this study has developed pertinent software. The 

contractors are recommended to improve their construction material management 

practices and solve their material management problems by using the software. 

Key Words: material management, project delivery, public building projects, process 

type, root causes, cost, and time. 
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CHAPTER ONE 

1. INTRODUCTION 

1.1 Background 

Construction industry is an industry, which is involved in the planning, execution and 

evaluation (monitoring) of all types of civil works. Physical infrastructures such as 

buildings, communication & energy related construction works, water supply and 

sewerage civil works etc. are some of the major projects (program) in the construction 

industry.  

Construction industry plays an important role in social, economic and political 

development of a country. Construction is not only one of the major sectors of an 

economy but it is also the largest and accounts from 12% to 25% of the GNP of both 

developed & developing countries. It consumes the higher percentage of the annual 

budget of a country; For example, in many developing countries, major construction 

activities account for about 80% of the total capital assets, 10 % of their GDP, and more 

than 50% of the wealth invested in fixed assets (Bell and Stukhart, 2006).  

Specifically, in our country Ethiopia, construction constituted 3.8-5.0% of the GDP 

between the year 2001 to 2005 (Gebremedihine, 2006). For instance, the Ethiopian 

Government had allocated an average of 58.2% of its annual capital budget for Public 

Construction Projects between 1996/97 and 2001/02 (Wubishet, 2004).  

Most of the Research showed that regarding construction materials have been highly 

ranked in both delay and cost overrun factors hence this ignites the curiosity to reveal 

the relationship between construction material and construction project. The main 

reason for construction material to be so influential in a construction project is because 

the cost for material handling may range from 30 – 80 % of total construction cost 

(Proverb, et al., 1999). Therefore, ineffective material management can cause inevitable 

loss for a construction project.  

Material management can be considered as a prime uncertainty in a construction 

project. According to  Bell and Stukhart (1987) defined materials management 

functions which include planning and material take off, vendor evaluation and 



2 

 

selection, purchasing, expenditure, shipping, material receiving, warehousing and 

inventory and material distribution. As material management is interrelated to other 

processes and stages of the construction project and is dependent over various other 

factors it has high uncertainty. Especially the nature of construction project being 

fragment basis with unstructured communication and no clear responsibility between 

the parties, increase the challenge of implementing effective material management.  

Although material management problems highly affect the construction industry’s 

professionals all over the world, they are more critical for Ethiopian construction 

professionals. Therefore, this study evaluated the management practices of construction 

material and its impacts on public building projects success. 

1.2. Statement of the Problem  

Now a day in Ethiopia construction industries are boosting due to implementing major 

infrastructure projects together with many public buildings, commercial building and 

housing development programs. Construction materials management is becoming a 

serious problem, especially on public building construction projects in Addis Ababa 

and no attention is given to such basic subject. Construction managers often ignore to 

identify and control material in the construction process, because mostly they forget its 

cost implication and delay to the project delivery. According to Baldwin and Bordoli 

(2014) 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. Lack of 

formulating an effective materials management plan can have a negative impact on cost, 

quality and time, which will affect the project delivery.  

Unavailability of materials when needed can affect the productivity and it may cause 

delay and difficulties to meet the project schedule. On the other hand, having excessive 

materials on site will also create problems to the managers handling the materials on 

site and affect the cash flow. Storage of materials can increase 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 which will cause 

more trouble and cost (Haddad, 2006).  
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In most contracts, the cost and time requires 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).  

Even though it is understandable that all these issues are usual problems in material 

management in construction industry, it is important to further identify the threats and 

the vulnerabilities associated in Ethiopian construction industry related to material 

management. However, the relationship between these issues and ineffective material 

management are not recognized.  

The preliminary survey of this study has identified that majority of the projects in the 

study are not using any software that support the construction material management. 

But only few companies are using generalized software like MS-excel and MS-project. 

Different studies have identified the importance of specified software to support 

construction material management. Therefore, this study has developed software that 

support the material management in construction industry.  

Moreover to improve the construction project material management and its delivery 

system, further research need to be conducted to find the major root causes of 

ineffective material management at each phase. Therefore, this study has identified the 

construction material management practices and its impact on delivery of public 

building projects and developed software to improve the efficiency of construction 

material management on projects. 
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1.3. Objectives of the Research 

1.3.1. General objective 

The general objective of this study is to explore the material management practices and 

assess its impacts on project delivery in the case of public building projects in Addis 

Ababa. 

1.3.2. Specific objectives 

To achieve the general objective of the study, identifying the management practices of 

construction material and its impact on project delivery in the case of public building 

projects in Addis Ababa, the researcher has developed following specific objectives. 

i. To examine the existing construction material management processes and its 

delivery system in public building construction projects in Addis Ababa; 

ii. To identify the root causes of ineffective material management and its impact 

in public building project delivery process; 

iii. To explore the relationship between material management process types and 

project delivery in terms of cost overrun and delay; 

iv. To identify the relationship between the material management practices and 

project delivery; and 

v. To develop computerized software in construction material management to 

improve the existing material management practice.  

1.4 Research Questions 

a. What are the construction material management practices in public building 

construction projects in Addis Ababa? 

b. What are the root causes of ineffective material management and the impacts 

on public building project delivery process?  

c. How material management process types and project delivery in terms of cost 

overrun and delay are related? 

d. How project delivery in terms of cost overrun and delay is related to the material 

management practices?  

e. How can CM-SMS computerized software improve the construction material 

management problems? 
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1.5 Significance of the study: 

The findings from this research will serve as a guideline to the Ethiopian construction 

industry stakeholders in general and public building projects in particular. Therefore, 

this study will try to assess the existing material management practices and the impact 

of construction material management on project delivery in public buildings projects 

which will also give the field professions a deeper insight into these practices.  

Moreover, this study has identified a list of root causes for ineffective material 

management that can be used as a point of reference to control the existing and future 

projects. In addition to this how these root causes are related to the current material 

management practices will aware the stakeholders to be more alert. Therefore, this 

study will help both consultants and clients in managing the projects. Furthermore, the 

most concerning issues like cost overrun and delay in terms of project delivery and its 

relation with the current material management practice in public building will reveal 

the weakness in the current material management practices to the stakeholders.  

1.6 Scope and Limitation of the Study 

This study is conducted with an objective of identifying the construction material 

management practices and its impacts on project delivery the case of public building 

projects in Addis Ababa. Even though projects with various project values are explored, 

a special attention to building projects in Addis Ababa is given as most of the public 

building projects are concentrated in the urban area. The study has focused only on the 

projects that are under construction. 

Since the material management is the main duty of the contractors, only contractors 

were targeted among the different stakeholders in the projects. As a method of data 

collection only questionnaire was used since it enables larger population and no detailed 

information required to conduct interview and other data collection instruments. 

Conceptual, this study is delimited to time and cost as performance measures; and 

material identification, planning, vendor selection, procurement and construction phase 

as root causes for ineffective material management.  
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1.7. Organization of the study 

This research is composed of five chapters; fist chapter is about the introduction of the 

study that includes background of the study, statement of the problem, research 

objectives, research questions, significance of the study and scope of the study; second 

chapter reviews related both theoretical review, empirical literatures and conceptual 

framework. Third chapter is about research methodologies that include research 

approach, research design, study population, sampling methods, type of data, method 

and procedure of data collection, method of data analysis and ethical considerations. 

Fourth chapter is about results and discussion; and about the Software developed by the 

study; and the final chapter is about the summary of the findings, conclusion and 

recommendations.  
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CHAPTER TWO 

2. LITERATURE REVIEW 

2.1 Introduction 

This chapter of the study deals with review of related literatures that include theoretical 

reviews, empirical literature and conceptual framework. The literature review was 

framed around problems in construction material management and its impact on project 

delivery in the construction industry.  

2.2 Theoretical Review 

2.2.1 Construction Material management  

According to United Nation Statistics Division (2008) as cited by CSA (2009) 

construction is an economic activity directed to the creation, renovation, repair or 

extension of fixed assets in the form of buildings, land improvements of an engineering 

nature, and other such engineering constructions as roads, bridges, dams and so forth. 

It is a process that consists of the building or assembling of infrastructure in the fields 

of architecture and civil engineering. It comprises the building of new structures, 

including site preparation, as well as additions and modifications to existing ones. It 

also incorporates maintenance, repair, and improvements on these structures. It is the 

process of adding structure to real property. 

Materials management in construction projects is a key function that significantly 

contributes to the success of a project. The management of materials in construction 

projects is made challenging by materials shortages, delays in supply, price 

fluctuations, damage and wastage, and lack of storage space. Materials management is 

a vital function for improving productivity in construction projects. The management 

of materials should consider at all the phases of the construction process and throughout 

the construction and production periods. This is because poor materials management 

can usually affect the overall construction time, quality and budget. Many construction 

projects apply manual methods, not only for the tracking of materials, but also for 

materials management as a whole and this involves paper-based techniques and is 

problematic with many human errors (Narimah, 2013).  
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Chandler (2001), states that construction materials can be classified into five categories 

depending on their fabrication and in the way that they can be handled on site. These 

categories are bulk materials, bagged materials, pallets, packaged materials and loose 

materials. Bulk materials are delivered in mass and are deposited in a container. They 

include sand, gravel, topsoil, cement, and concrete. Bagged materials are materials 

delivered in bags for ease of handling and controlled use. The bagged material in 

construction activities is cement. Pallets materials are bagged materials that are placed 

in pallets for delivery. Paving slabs, cement and doors are the three pallets. Packaged 

materials are materials that are packaged together to prevent damage during 

transportation and deterioration when they are stored. These materials include pipes, 

tiles and electrical fittings. Loose materials are materials that are partially fabricated 

and that should be handled individually. They include structural timbers and pipes.  

Material management is the process to provide right material at right place at right time 

in right quantity so as 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. Materials represent a major 

expense in construction, so minimizing procurement cost improves opportunities for 

reducing the overall project cost (Aditya and Sabihuadin, 2015). 

The 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. Materials management is a critical component 

of the construction industry. As such, organizations need to understand the effects of 

proper materials management techniques on the effectiveness of project execution. 

Extensive literature and reports deplore the lack of efficiency and productivity in the 

construction industry. Too often, construction projects suffer from delays, budget 

overruns, and claims. A properly implemented materials management program can 

achieve the timely flow of materials and equipment to the jobsite, and thus facilitate 

improved work face planning, increased labor productivity, better schedules, and lower 

project costs (Aditya and Sabihuadin, 2015). 
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Purposes of material management are efficient material planning, buying or purchasing, 

procuring and receiving, storing and inventory control, stock and waste control, supply 

and distribution of material, quality assurance, good supplier and customer relationship, 

improved departmental efficiency, reduce the cost of project, time saving and achieve 

economy in project. To fulfill all these purposes, it is necessary to establish harmony 

and good co-ordination between all the employees of material management department 

and this department should have good coordination with the other departments of the 

organization to serve all production centers (Aditya and sabihuadin, 2015). 

2.2.2 Supply Chain Management in Construction 

Construction is a multi-organization process, which involves owner, designer, 

contractor supplier, consultant, etc. It is also a multi-stage process, which includes 

conceptual, design, construction, maintenance, replacement. From this point of view, 

Construction Supply Chain (CSC) is all the construction process, from the demands by 

the client, conceptual, design, construction and maintenance and organizations, which 

are involved in the construction process, such as owner, designer, general contractors, 

subcontractors, suppliers, consultants, etc. CSC is not a chain of construction business 

with business-to business relationships but a network of multiple organizations and 

relationships, which includes the flow of information, the flow of materials services or 

products, and the flow of funds between client, designer, contractor and supplier (Xue, 

et al., 2007).  

Construction Supply Chain Management (CSCM) is the integration of key construction 

business processes, from the demands of client, design to construction, and key 

members of construction supply chain, including client/owner, designer, contractor, 

subcontractor and supplier. CSCM focuses on how firms utilize their suppliers’ 

processes, technology and capability to enhance competitive advantage. It is a 

management philosophy that extends traditional intra-enterprise activities by bringing 

trading partners together with the common goal of optimization and efficiency. CSCM 

emphasizes on long-term win-win, cooperative relationships between stakeholders in 

systemic perspective. Its ultimate goal is to improve construction performance and add 

client value at less cost (Xue, et al., 2007). Trucker et al. (2001) define the CSCM as 

the strategic management of information flow, tasks and process, involving various 

networks of organizations and linkages (upstream and downstream), throughout a 
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project life cycle. The upstream activities within construction in relation to the position 

of a main contractor, consists of the activities and tasks leading to the preparation of 

the production on site involving construction clients and design teams. The downstream 

consists of activities and tasks in the delivery of construction product involving 

construction suppliers, subcontractors, and specialist contractor interrelating with the 

main contractor. 

Vrijhoef (1998) carried out research on residential building and contributed that CSCs 

are normally converging, make to order, fragmented and temporary, as described 

below:  

1. Converging supply chain.  

Normally in construction projects, operation capacity, documents, materials and so on, 

are to be assembled and delivered to site by subcontractors and suppliers under 

supervision of the main contractor. Usually, the end user is one or a limited number of 

people. As a consequence, the CSC is converging in nature unlike the manufacturing 

supply chain, which is most likely to be diverging.  

2. Make to order supply chain.  

Clients drive the creation of construction projects. This can be the result of the end 

user‘s tradition to take the initiative and start a construction project. Therefore, end user 

becomes involved in the whole production process.  

3. Fragmented supply chain.  

This characteristic is the main feature within this industry. Construction contractors, 

suppliers and other participants are active in different stages, and the distribution of 

responsibility and authority changes during the project..  

4. Temporary supply chain.  

For any construction project, on completion, all participants and companies involved 

are normally dismissed and this can be traced to the project based nature of 

construction. Consequently, all participants in the project must finish their roles and 

duties. This short-term partnership with different members may cause problems and 

fluctuations in performance and productivity. 
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2.2.3 Construction Material Management Processes 

According to Patil and Pataskar (2013) as cited by Zeha (2017) construction material 

management hold a series of processes that needs to be integrated, coordinated and 

harmonized and to ensure that materials are available at their point of use when needed. 

Material management process steps originates from need generated from site followed 

by this information conveyed to store department and material is ordered in the store, 

indent is generated. Typically vender selection is to be carried out for the least prices 

and best items. Materials are received at store departments and inspection is carried out.  

Figure 2. 1 below shows material management process flow from need generation to 

issue of material to the department. 

 
Figure 2. 1  Material management process flow chart (Source: as cited by Zeha, 2017 

from Patil and Pataskar (2013) 

In addition, Perdomo, (2004) has developed material management Processes that have 

five distinct phases comprising the construction material management process which 

are: Bidding Phase, Sourcing Phase, Materials Procurement, Construction Phase, and 

Post Construction Phase. 
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Bidding Phase: the materials management process starts from the time that the 

contractor receives the drawings and specifications. The materials takeoff and 

identification process is the first step in this phase and involves identifying the materials 

needed as well as any special requirements or special materials to be used in the project.  

Sourcing Phase: This phase includes the selection of reputable suppliers and 

manufacturers. The selection of suppliers is critical and the contractor needs to verify 

that the supplier is capable of delivering the right material (i.e. type, quality and 

quantity) when needed (i.e. at dates specified).  

Material Procurement Phase: this phase includes material requisition and expediting 

and it is considered very critical to the success of a material management process. The 

person in charge of procuring materials or the purchasing department, in the case of a 

large company, needs to ensure that the correct materials in the correct quantities are 

delivered. This person also needs to verify the release dates at which the material is 

needed and to clearly specify those delivery dates and the location of delivery to the 

supplier.  

Construction Phase: material delivery usually occurs during the construction phase. 

Material is generally requested for delivery to the jobsite. In some instances material 

delivery to the jobsite may not be feasible due to storage or access limitations. In this 

case, the material is delivered to other locations such as the contractor’s warehouse, a 

prefabrication shop or another subcontractor storage area. Material requisition 

problems greatly affect the construction stage and failure to manage this phase 

effectively could result in project disruption and possible delays due to late deliveries, 

stockouts due to small quantities bought, material delivered to the wrong locations, 

material backordered and effects in overall costs. The requisition process for 

miscellaneous material starts in the construction phase and is focused on how much 

material to buy, when to buy this material, where to deliver this material, when to 

deliver, which supplier to buy from, where to store on site.  

 Post-Construction Phase: after installation of the materials on the structure, the 

contractor has to manage any surplus material. The surplus is handled differently 

depending on the type of material and also whether or not the contractor has a 

warehouse. If the company has a warehouse, the surplus material is stored in the 
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warehouse for use in future projects. Other companies return surplus material to the 

supplier for reimbursement.   

Furthermore, according to Abdul Rahman and Al-Dirisy (1993) as cited by Alaa A. Al-

Shorafa (2009) has developed a processes that shows the activities involved in the 

management of materials on construction site. The following is a description of the 

activities:  

1. Preparation of material purchase- this involves the description, quantity and 

quality of the materials to be used, order and delivery dates and the location.  

2. Order of materials- the preparation of a purchase order that describes the 

quantity, quality, dimensions and location of delivery.  

3. Transportation- this covers the loading and transit, handling and off-loading of 

materials.  

4. Delivery- site management should check the material delivery order against the 

purchase order. Damages during the transit have to be spotted upon the arrival 

of materials.  

5. Site material management- a record of the performance of the material vendor, 

providing information on the materials needed and which manages the 

warehouse and distribution of the materials.  

6. Comparison and evaluation- this activity involves comparing materials receipt 

against orders and records on materials usage.  

7. Materials handling- the duty of the foreman to oversee workmanship, overall 

handling materials and protection of the completed structure.  

8. Work implementation and monitoring- this include supervision of the work, the 

use of proper instrument and check against wastage.  

9. Work completed and acceptance- examination of the completed works, 

inspection and request for remedial work. Once a task is completed and 

satisfactorily accepted by the client, an evaluation should be made to assess 

wastage/surplus and stock. 

2.2.4. Construction Material Management Strategies 

The effective management of construction materials both prior to and when delivered 

to site is fundamental to the success of any project. In cases where this process is made 
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more difficult, that is, where space to accommodate these deliveries is limited, this 

process becomes even more important. According to Thomas, et al., (2005) through the 

effective management of these storage areas, management can effectively supervise the 

delivery and allocation of materials on-site. 

The American Institute of Architects (1994) gives a brief but concise insight into the 

management of construction materials and its effect on the management of its resulting 

waste. According to the institute following strategies are recommended to make the 

construction material management.  

2.2.4.1. Pre-assembled and offsite fabrication 

A solution being utilized more prominently in the last number of years is pre-fabrication 

and preassembly. Due to the limited space on-site for the delivery, storage, assembly 

and transportation to the site, in some cases it is more beneficial to acquire the 

components delivered to site pre-assembled. A vast array of authors all identifies and 

acknowledge the benefits of prefabrication and pre-assembly in construction projects 

(Ballard and Howell, 1995; Yeung et al., 2005). Yeung et al. (2005) continues by 

identifying the benefits of prefabrication and that of the space saving characteristics of 

prefabrication due to the reduced requirement to store and manage excessive amounts 

of material on-site. Once materials are successfully delivered to site, they must be 

accommodated within the bounds of the site or stored appropriately. 

Blismas et al., (2006) summarizes the benefits of pre-fabrication and pre-assembly 

through time, cost, quality, productivity, people and process groupings. Through pre-

fabrication techniques, the time spent locating various materials on-site are removed, 

therefore making the process more productive. Bell and Stukhart (1987) reported that 

material management foremen often exceed 20% of their time in locating material on-

site and an additional 10% of their time tracking purchase orders. Through substituting 

traditional material purchasing with pre-assembly, this non-productive time is reduced 

dramatically. 
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2.2.4.2. Demand Smoothing 

Demand smoothing enables the peaks and troughs in the demand of materials to be 

evened out over a period of time or duration of the project. Demand smoothing is a 

means of looking at the program of project activities in the entire value chain and 

identifying how the activities can be balanced or ‘smoothed’ to reduce the amount of 

transport resources, materials and labor needed to carry out the task or activity. Demand 

smoothing can be done at any level in the supply chain by clients and / or contractors.  

2.2.4.3. Effective design layout 

Effective storage of materials on-site is essential to the overall productivity of personnel 

on-site. Inadequate storage leads to congested workspaces, resulting in significantly 

reduced productivity (Thomas, et al., 2006). To overcome such issues, management 

must ensure that adequate storage space is assigned for the various material 

requirements. Providing sufficient storage arrangements coincide directly with the 

design site layout, which invariably occurs prior to commencing on-site. It is at this 

stage that storage space for the various materials required, are accommodated. 

Elbeltagi, et.al, (2004) outlines that where specific site layouts are not considered prior 

to commencing on-site, the possibility of increased material waste and extra 

handling/double handling is more likely to occur. Furthermore, outlines the benefit of 

an effective site layout to contribute to the flow of materials, through providing 

adequate spatial considerations. This is highlighted further where adequate planning is 

required to avoid excessive movement of materials on-site, thereby, reducing the 

probability of double handling materials in adverse conditions. The overall site layout 

is critical to the success of this aspect of materials management.  

Chudley and Greeno (2006), highlights this point by outlining the importance of a well-

designed site layout and its effects on material management. Material storage areas 

must be located close to off-loading areas and yet in close proximity to the works area.  

Thomas, et al., (2006) concludes by explaining that ―Any interruption to the normal 

flow of materials will result in causing serious degradations on performance and labor 

productivity. According to Sadiwala, 2006 site layout is very important for easy receipt, 
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handling and issue of materials; maintaining continuity in flow of materials; utilizing 

the space for storing and handling the materials; selecting proper place is selected for 

storing proper types of materials; and maintaining the location for minimum time and 

labor.  

2.2.4.4. Space Scheduling 

Space scheduling aids in the management of materials and the available space on-site. 

Elbeltagi, et al., (2004) outlines that space scheduling optimizes the site layout paying 

particular attention to the interrelationship of the other facilities on-site. Resulting from 

this, on-site storage is critically accessed and located accordingly, to benefit the end 

user on-site, thereby, reducing travel distances, improper/inadequate storage and 

incorrectly located storage facilities (Winch and North, 2006). Winch and North, (2006) 

furthers outlines the importance of space scheduling and materials management by 

indicating that materials management is one of the core task for execution of space 

scheduling which requires attention in construction project planning. 

2.2.4.5. Just-In-Time Delivery Techniques 

The use of particular management techniques within the construction industry is wide 

and varied. One of the better known techniques is the implementation of Just-In-Time 

delivery. Akintoye (1995) identifies the application and implementation of Just-In-

Time management of building materials and encompasses total business management 

under the realm of Just-In-Time materials management. This technique is essential in 

the management of material, especially in cases where the availability of space is 

limited, as in the case of restricted sites. Opfer (1998) defines Just-In-Time materials 

management simply as ensuring materials only arrive to site just as they are needed. 

The benefits of Just-In-Time delivery techniques are widely acknowledged but seldom 

practiced, mainly due to the intricate and diverse nature of the construction industry. 

Ballard and Howell (1995), states that the benefits of just-in-time materials 

management are significant, especially where the space required for the materials is 

greater than the space available on-site. Furthermore, significant savings in both 

monetary and time may be gained through Just-In-Time delivery, through saving on 

double handling and minimizing accommodating large quantities of materials that are 
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required at a later date (Bertelsen, S. and Nielsen, J., 1997). Poppendieck (2000) details 

that Just-In-Time not only organizes the materials management of a project but co-

ordinates the overall flow of work and the associated materials required rather than 

assessing individual work packages and their corresponding needs. 

According to Kwakye (1991) citied by Kasim, et al., (2005), outlines the strategy 

options for construction projects related to advance purchasing of essential materials, 

high Preference for steel frame, avoiding wet trade operations, standard and easily 

available components preferred and maximize the utilization of standard components 

and easily available 

2.2.4.6. The Use of Ready mixed concrete 

Ready mixed refers to concrete that is batched for delivery from a central plant instead 

of being mixed on the job site. Each batch of ready-mixed concrete is tailor-made 

according to the specifics of the contractor and is delivered to the contractor in a plastic 

condition, usually in the cylindrical trucks often known as "cement mixers." Ready 

mixed concrete greatly minimizes expenses as it cuts down on material consumption, 

labor and storage costs. In preparation of ready mixed concrete, the proportion of all 

ingredients used are accurately measured and maintained, which consequently 

diminishes a lot of waste. The manual labor involved in onsite concrete mixing is 

relatively significant and is not needed for ready mixed concrete. 

2.2.4.7. On-site Marketplaces (MP) 

A MP is a temporary storage area for consumable materials, fixings and small tools that 

are widely used and shared between numbers of trade contractors working on-site. 

Typically, this will include metal channel, threaded rod, anchor fixings, nuts, bolts, 

screws, raw plugs, small drill bits and similar. Each trade contractor will deliver their 

supplies to the market place for common storage and distribution by a store-man when 

required, or they can agree to make a common contribution to the store for these 

materials to be provided by the store-man. When stocks become low they are 

replenished by the individual trade contractor or through the store-man who will order 

on their behalf The major benefit is the assurance of available materials in a known and 

secure location when required and removes the need for individual trades to set up their 



18 

 

own small materials storage areas and controls on-site. This leads to productivity 

benefits and cost reduction. 

2.2.4.8. Construction Consolidation Centers 

Construction Consolidation Centers (CCC) are distribution centers used to supply 

materials in the required quantities to one or more construction projects. They are an 

effective supply chain management solution enabling the safe and efficient flow of 

construction materials and equipment from supplier to project. The concept of CCC 

was developed to serve the materials handling needs of construction sites in busy and 

challenging environments such as inner city areas. The CCC does not store materials in 

the conventional sense (not more than 7 days is the ideal). It distributes materials 'just 

in time' to meet the daily needs of construction sites. Goods are 'consolidated', which 

means that multiple part-loads are combined into single shipments. This process 

maximizes the efficiency of distribution vehicles and leads to a substantial reduction in 

overall vehicle numbers delivering into a congested environment. 

The key feature of the center is that goods are delivered not just to a site entrance - but 

to the specified locations as close as is practicable to the workface, by material handling 

operatives. They are specialists in their field and use an extensive range of vehicles and 

mechanical handling equipment necessary to complete distributions safely, efficiently 

and without damage. Trade contractors are left free to concentrate on their core tasks, 

without worrying about the co-ordination of and supply of goods to site, nor the need 

for their specialist trade operatives, who are often working in short time windows, to 

be diverted away from production to assist with material handling. The main benefits 

of a CCC are the potential to improve certainty of supply; reduce site deliveries; reduce 

site stock holding; and reduce waste and losses. 

2.2.4.9. Inventory Management 

An inventory according to Stevenson (2006) ‘is a stock or store of goods’. As the 

production planning function has become more sophisticated in recent years, so too has 

its operating twin, inventory management, Dobler et al (1996). Lyson (1996) explained 

that inventory is an American accounting term for the value or quality of raw materials, 
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components, work-in-progress and finished products that are kept or stored for use as 

the need arises. 

Inventory management refers to the techniques needed to ensure that stock of raw 

materials or other supplies, work-in-progress and finished goods are kept at levels 

which provide maximum service levels of minimum costs. Stevenson (2006), further 

argued that some organizations have excellent inventory management and many have 

satisfactory inventory management and that, too many also have unsatisfactory 

inventory management, which give credence to the fact that management does not 

recognize the importance of inventories, though, the recognition is there. 

2.2.5 Problems in Today’s Construction Industry 

According to Bob Muir, PE Fall 2005 there are numerous challenges facing today’s 

construction industry. Some are new to the industry, and some are centuries old. Many 

of these challenges are a direct result of construction operations, while others a result 

of indirect, peripheral activities. 

 A surprising number of challenges are not construction issues but must be addressed 

and managed by the construction manager to ensure project success. Some of the 

construction issues include workforce considerations, safety, time constraints, and the 

changing nature of the work. Non-construction challenges that the industry faces that 

are part of the business landscape include legal issues, government regulations, 

environmental concerns, and socio-political pressures. It is critical that the construction 

managers understand the demanding realities that he or she faces in the planning and 

control of construction operations. The figure 2.2 below shows the challenges of 

construction. 
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Figure 2. 2 Challenges of construction (Source: Barrie and Paulson, 1992) 

Construction projects represent a unique set of activities that must take place to produce 

a unique product. The success of a project is judged by meeting the criteria of cost, 

time, safety, resource allocation, and quality as determined by the owner. The purpose 

of Project Management is to achieve goals and objectives through the planned 

expenditure of resources that meet the project’s quality, cost, time, scope, and safety 

requirements. The construction management must control, deflect, or mitigate the 

effects of any occurrence or situation that could affect project success. 

2.2.6 Construction Material Management Process Types 

Construction material management process types used in the projects are presented in 

figure 2.3 below. All the three construction material management processes are 

practices in the projects. Process Type 1 is that the construction materials are supplied 

to the site by selected vendor according to the project schedule given in bill of material 

(BoM). In the companies that use process type 2, materials are supplied to the site after 

checking the availability in the company warehouse. In process Type 3, materials are 
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supplied to the site after checking the availability from local suppliers’ shop (Zaha, 

2017).  

 

Figure 2. 3 Construction Material management process type (Source: Zeha, 2017) 
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2.3 Empirical Review 

2.3.1 Practices of construction material management  

Proverbs and Holt (1999) advocate the use of the SCM philosophy as a mean to 

effectively reduce the overall construction costs. They advocate early involvement of 

subcontractors and suppliers in a manner similar to the early involvement of the 

contractor during the procurement process. According to them this would give an 

opportunity to the concerned parties to offer their expertise which could result into 

potential cost savings and can become a stepping stone in improving two way 

communication among the collaborating partners. On the other hand, Dainty et al. 

(2001b) have stressed the need to facilitate inter-firm relationships, achieve mutual 

benefits, and build trust among key interfaces in the supply chain. According to them it 

is crucial to take away the deep-rooted barriers of traditional relationships and the 

adversarial culture, and instead, introduce a change management framework to 

facilitate the implementation of supply chain management at the operational level.   

Tan (2001) on the other hand has identified the key drivers towards a fully integrated 

supply chain. According to him, these drivers may include; changes in the corporate 

culture, trust and communication among all the parties involved, 

information/knowledge sharing, suppliers’ evaluation for supplier development 

process, and sharing common goals of waste elimination and increased efficiency. 

Dainty et al. (2001a) have suggested changes which are required to make supply chain 

integration more effective. These changes include developing trust between parties; 

ensuring fair payments; early involvement with projects; educating the construction 

workforce; improving communication skills; knowing the operations of other type of 

organisations within construction supply chain; knowing the benefits of supply chain 

integration and partnering; understanding new contractual documents; client and main 

contractor organizations accepting that sub-contractors can bring added values to the 

construction project delivery process; and willingness to share knowledge.  

Barratt (2004) proposed a ‘collaborative culture’ for enhancing integration and 

improving collaboration among the supply chain partners within the construction 

industry. He opined that the collaborative culture is made up of number of elements 

including; external and internal trust; mutual pain and gain, information exchange in 
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the supply chain, transparency and quality of information flow, communication and 

understanding, effective cross functional activities and process alignment; joint 

decision making; use of measures to assess the performance of the whole supply chain, 

commit resources at the early stages of project development process, intra- and inter-

organisational support, corporate focus on SCM, demonstration of a business case for 

collaboration, and a notion that collaboration does not need to be based on technology. 

One of the ways to bring collaboration and integration within the industry is through 

aggregating the supply and demand, which would result into enhancing the 

collaboration among the construction firms. This will be discussed during one of the 

later sections.    

Patel and Vyas (2011) had an interesting approach to identify the problems occurring 

in the material management process. They have used 3 projects from Hyderabad, India 

to reveal the problems in the material management. Initially they divided material 

management process into 4 main phases, which are material identification, Vendor 

selection, Procurement and Construction phase. Next the problems associated with each 

phase were clearly identified, disclosing the usual problems occurring in these phases. 

Problems associated with material identification include undefined scope, lack of 

communication, Incomplete drawings, lack of conformance to requirements, 

nonstandard specifications, Incomplete / ineffective meetings, difference between plans 

and specifications and not determining when and what materials are needed.  

According to Patel & Vyas (2011) problems during the vendor selection that results on 

ineffective material management are Uncontrollable bid list, incomplete proposals and 

time spent in investigating non-qualified suppliers. In addition to this problem, 

procurement problem has resulted on material management ineffectiveness. Causes 

associated with this problem are unavailability of material, matching price to 

competitor’s price, late deliveries, incomplete submittals, poor communications, Lack 

of conformance to requirements, unrealistic delivery dates, vague stated requirements, 

Re-handling of materials, Storage of materials, theft and damages. Finally, this study 

has identified the problems associated in construction phase. These problems include 

Incorrect type of material delivered, Incorrect sizes delivered, Incorrect quantities 

delivered, keeping track of material, handling of material, storage of material, loss of 
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material, damage, no supplier quality assurance, poor communication, and Receiving, 

handling and storage of unused materials.  

According to Manteau (2007) Ghanaian construction industry has several of the 

characteristics of construction industries in developing countries. According to 

Manteau, (2007) the industry’s performance in most respects, such as cost, time, 

quality, material management, safety and health of its workers, the durability of its 

products and the satisfaction of its stakeholders is inadequate. 

2.3.2 Causes of Ineffective Construction 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. 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.  

Sohrab (2009) states that the common problems in material management are failure to 

order on time which may cause 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; and 

double handling of materials because of inadequate material.  

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 problematic use of 

paper based reports for exchanging information relating to materials component with 

supply chain can result misunderstanding and poor coordination.  

Gulghane and Khandve (2015) state that problematic management of material are due 

to overstock materials because of improper planning, damaged materials due to 

logistics, handling or in application, loss of materials because of improper supervision, 

waiting of the materials to arrive in location due to improper tracking system, frequent 

movement of materials due to improper site layout, inflation, material changes in 

buying or purchasing situation starting from the prepared cost estimation, bulk 



25 

 

construction material, the shortage and changes of construction materials quantity 

required, material inefficient on site, stealing and loss of construction material, material 

shipment, work repairing, delay in updating or posting storage system on site, 

inaccurate estimation of shipment quantity of materials, uneconomical order quantity 

of materials poor shipping time, increasing transport cost of materials, material over 

usage in location of project, choosing the wrong materials for construction, the 

increasing storage cost of materials, the poor buying ability of managers, delay of 

payment for materials. 

Construction industry in Kenya is facing lots of challenges such as the expenditure 

exceeding the budget, delay to complete the project in time, the building defects, poor 

material management and over-reliance on foreign workers. Most construction projects 

especially road infrastructure in Kenya are exposed to extreme cost escalation to the 

extent that it calls not only for extra funding but also specialized expertise hence leading 

to technical and project managerial conflicts between project's parties (M.Mawesley et 

al, 1997).  

2.3.3 Effects of ineffective construction material management 

According to Dey (2001) material management is ineffective because of receiving 

materials before they are required which may increase inventory cost and may increase 

the chance of deterioration in quality; not receiving materials during the time of 

requirement causing to decrease motivation as well as productivity; incorrect materials 

take-off from design and drawing documents; constant design changes; theft or loss of 

item; choice of type of contract for specific material procurement, vendor evaluation 

criteria; piling up of inventory and controlling of the same; and management of surplus 

material.  

According to Kasim (2008) the problems are late delivery, site storage problems, 

logistics problems, incorrect delivery, inadequate loading area, site access problem, 

regulation consideration, congestion time, incomplete delivery constraints storage 

compound, material damages, lack of materials, improper handling, tower crane 

distribution problem, supply chain challenge, project size challenge and project location 

challenge.  



26 

 

A 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 the 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 to the managers and affects the cash flow. 

Storage of materials can increase 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 which will cause more trouble and cost 

(Haddad, 2006).  

In most contracts, the cost and time requires 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 and 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.  
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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 were 

different. The fact that cannot be ignored is that factors related to construction material 

appeared in most of these list of factors causing cost overrun, delay and quality issues.  

Unlike cost and time, quality is more subjective. The factors affecting the quality of a 

project are perceived differently by the contractor, consultant and client. This is because 

due to individual interest, knowledge and their own judgment. Therefore in this study 

the impact of project delivery will be explored in terms of cost and time. So the cost 

overrun and delay in current Ethiopia construction project will be explored to find out 

its relationship with the existing material management processes that are practiced in 

Ethiopia. Furthermore this study can help to justify the significance of improving 

material management processes in construction industry of Ethiopian to implement 

more successful project. 

2.4 Conceptual Framework 
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CHAPTER THREE 

3. RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the research methodologies and elaborates the methods and 

procedures to undertake this study. It includes research approach, research design, 

target population, sampling method, type of data, method of data collection, method of 

data analysis, validity and reliability tests, and ethical considerations.  

3.2 Research Approach 

The three methods that are commonly implemented in a research are quantitative, 

qualitative and mixed, where one of them is not better than the others, all of this depends 

on how the researcher want to do a research of study (Creswell, 2005). Creswell (2005) 

asserted that quantitative research is a type of educational research in which the 

researcher decides what to study, asks specific, narrow questions, collects numeric 

(numbered) data from participants, analyzes these numbers using statistics, and 

conducts the inquiry in an unbiased, objective manner. Quantitative approach is one in 

which the investigator primarily uses postpositive claims for developing knowledge, 

i.e., cause and effect relationship between known variables of interest or it employs 

strategies of inquiry such as experiments and surveys, and collect data on predetermined 

instruments that yield statistics data. This study has used quantitative research 

approaches. Quantitative approach was implemented through structured questionnaires.  

3.3 Research Design 

Designing a study helps the researcher to plan and implement the study in a way that 

help the researcher to obtain intended results, thus increasing the chances of obtaining 

information that could be associated with the real situation (Burns and Grove, 2001). 

This study has used both descriptive and explanatory research designs for the data 

collected through structured questionnaire. Kothari (2004) explains descriptive 

research as a situation or condition at hand, it is one in which information is collected 

without changing operating environment. From different methods of research design, 

descriptive and explanatory research designs were accepted based on the purpose of the 
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study. To identify the practices of the construction material management the descriptive 

design was used and to examine the association of construction material management 

with project delivery, explanatory design was adopted. The descriptive statistics such 

as frequencies, percentages, and means were used for descriptive analysis whereas chi-

square methods and ANOVA were used for explanatory analysis.   

3.4 Target population 

Hair, et al (2010) states target population as a specified group of people or object for 

which questions can be asked or observed to collect required data structures and 

information.  

According to Ethiopian Building Proclamation No. 624/2009 (2009) the buildings in 

Ethiopia are classified into 3 categories (A, B, C). Category A buildings are one story 

building with a span of 7 meters or less between two reinforced concrete, steel or other 

structural frames or any dwelling house not exceeding two stories. Category ‘B’ 

buildings are building with a span of more than 7 meters between two reinforced 

concrete, steel or other structural frames or of two or more stories not covered in 

category ‘C’ or a real estate development of category A. Category ‘C’ building means 

any public or institutional building, factory or workshop building or any building with 

a height of more than 12 meters.  

Among these 3 categories the local contractors are mostly involved in the residential 

buildings and non-residential buildings projects. The residential projects are described 

as the projects that cover the construction of dwellings and non-residential projects 

include construction of health facilities, mosque, church, shopping complex, restaurants 

and so on. Therefore, this research has focused on exploring about the Construction 

Material Management Practices and its impact on Project Delivery in “Category C 

building” types of projects.  

This study has identified the construction material management practices and its impact 

on project delivery in public building projects in Addis Ababa. As a result, this study 

has targeted public building projects that are currently under construction.  

Major portion of construction of Public Building construction Projects in Addis Ababa 

are managed by Federal project Office which is under Ministry of Urban Development 
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and Housing construction and Addis Ababa City Administration Construction Bureau. 

But the Housing projects are administered independently by Addis Ababa Housing 

Development and Administration Bureau. 

This study has focused on projects that are administered by Addis Ababa Construction 

bureau currently there are 40 projects under construction. Since construction material 

management is mainly concerned with the activity of the contractor, this study has 

targeted the contractors although there are different parties involved. To reduce the 

duplicated responses in the projects, only one person is selected from the project. Since 

the material management is mainly concerned with duty of the project manager, site 

engineer, assigned person on project management or similar position is targeted for the 

study. Therefore, the target population of the study is 40 respondents assigned to 

manage construction material in public building projects in Addis Ababa.  

3.5 Sampling Method 

According to Alreck and Settle (2005) the choice of sample size is normally made after 

considering statistical precision, practical issues and availability of resources. A 

different sampling paradigm by Lowler (1984) noted that there is no a single precise 

way for the determinations of sample size hence there are a number of inadequacy for 

deciding on sample size. Malhotra and Peterson(2006) stated that, the larger the 

sampling size of a research, the more accurate the data generated. Since targeted 

population of this is small size, the researcher used census method.  

3.6 Type and source of data 

Both primary and secondary data types were used for the study. According to Biggam 

(2008) primary data is the information that the researcher finds out by him/herself 

regarding a specific topic. The main advantage with this type of data is that it is 

collected with the research’s purpose in mind. It implies that the information resulting 

from it is more consistent with the research questions and objectives. The primary data 

were gathered from the contractors. Secondary data were obtained from published and 

unpublished materials such as magazines, reports, journals and articles. 
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3.7 Method of data collection 

In order to achieve the objectives of this study, the researcher has used quantitative 

research methods through questionnaire that helps to cover larger target groups than the 

interview, given the quality and chance of no response. The questionnaire was prepared 

using close-ended method questions, open ended questions and 5 Point Likert-Scale 

approaches (i.e., from “Strongly Disagree to Strongly Agree”). For the 5-point Likert 

scale the respondents were asked to indicate their level of agreement with the ratings of 

Strongly Disagree (1), Disagree (2), neutral (3), Agree (4) and Strongly Agree (5).  

3.8 Method of Data analysis 

The data collected from the respondent was analyzed by using quantitative data analysis 

techniques. Quantitative analysis was used for the data which were collected through 

structured questionnaire. In line with this, the study has used both descriptive and 

explanatory statistics to make data analysis. Data collected from respondents was 

analyzed by using SPSS version 23.  

To analyze the practices of the construction material management descriptive analysis 

methods such as frequencies, charts tables were used. The root causes of the ineffective 

material management were analyzed by mean, standard deviations and Relative 

importance index. Relationship between material management process type and project 

delivery were analyzed by chi-square methods. The impacts of ineffective material 

management on project delivery are analyzed by ANOVA.  The relative importance 

index method (RII) was used to determine major root causes for the ineffective 

construction material management in the projects. The RII was computed as, 

𝑅𝐼𝐼 =
∑𝑊

𝐴𝑁
 

Where, 

RII - Relative Importance Index, 

W = weighting given to each factor by the respondents (ranging from 1 to 5) 

A = highest weight (i.e. 5) 

N = total number of respondents. 
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3.9 Validity Test and Reliability Test 

3.9.1 Validity Test 

Validity is defined as how much any measuring instrument measures what it is intended 

to measure. Bryman and Bell (2003) suggested that the important issue of measurement 

validity relates to whether measures of concepts really measure the concept. Validity 

refers to the issue of whether an indicator (or set of indicators) that is devised to gauge 

a concept really measures that concept. Several ways of establishing validity are: 

content validity; convergent validity concurrent; predictive validity; construct validity; 

and convergent validity (Bryman and Bell, 2003). This study addressed content validity 

through the review of literature and adapting instruments used in previous researches. 

3.9.2 Reliability test 

The level of reliability of the instrument that is the consistency of the variables is 

checked with the Cronbach’s alpha statistics. Cronbach’s alpha is an index of reliability 

associated with the variation accounted for the true score of the underlying construct 

(Nunnaly, 1978). According to Nunnaly (1978) 0.5 is a sufficient value, while 0.7 is a 

more reasonable Cronbach’s alpha. The results were extracted and presented in table 

3.1 below and Cronbach's Alpha values are more than 0.7 implying that constructs are 

consistent to measure the variables. 

Table 3. 1 Reliability Test 

Variable  Cronbach's Alpha Number of item 

Material identification .924 8 

Planning  .884 6 

Vendor selection  .832 4 

Procurement  .949 9 

Construction phase .940 12 

Source: own survey, 2019 

3.10 Ethical Consideration 

Every person involved in the study was entitled to the right of privacy and dignity of 

treatment, and no personal harm was caused to subjects in the study. Information 
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obtained was held in strict confidentiality. All assistance, collaboration of others and 

sources from which information was drawn were acknowledged. 
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CHAPTER FOUR 

4. RESULT AND DISCUSSION 

This study was conducted with an objective of identifying the construction material 

management practices and its impact on project delivery in the case of public building 

projects in Addis Ababa. This chapter presents result of data collected from contractors 

through questionnaire about the construction material management practices in the 

projects and their effect on project delivery. To achieve the above objective, 40 

questionnaires were distributed to the project managers in projects but 38 

questionnaires were returned fully filled which is 95% response rate and this data was 

analyzed by using SPSS. Information collected from the respondents is presented in 

different sections. The first section presents demographic information about the 

respondents.  

4.1 Demographic information 

Demographic information of the respondents is presented in table 4.1 below about the 

highest education level, position in the project and experience in project management. 

This information is about factors related to management skills.  

Table 4. 1: Demographic Information about respondents 

Variable  Category  Frequency  Percent 

Education  Bachelor’s degree  30 78.9 

Master’s degree  8 21.1 

Position  Project manager  26 68.4 

Site engineer  12 31.6 

Experience  Below 5 19 50.0 

5-10 14 36.8 

11-15 5 13.2 

Source: Own survey, 2019 

As it is indicated in the table 2 above, 30 (78.9%) of the respondents have educational 

qualification of Bachelors’ degree and remaining 8 (21.1%) of them have Master’s 

Degree. 26 (68.4%) of the respondents are project managers and 12 (31.6%) of the 
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respondents site engineers. 19 (50%) of the respondents have experience less than 5 

years. 14 (36.8%) of the respondents have experience from 5 years to 10 years. But 

only 13.2% of the respondents have an experience of 11-15 years.  

4.2 Construction Material Management Practices 

4.2.1 Construction material management process types used in the 

projects 

Construction material management process types used in the projects are presented in 

table 4.2 below. All the three construction material management processes are practices 

in the projects. Material management Process Type 1 is that the construction materials 

are supplied to the site by selected vendor according to the project schedule given in 

bill of material (BoM). In the projects that use Material management process type 2, 

materials are supplied to the site after checking the availability in the company 

warehouse. In Material management process Type 3, materials are supplied to the site 

after checking the availability from local suppliers’ shop.  

Table 4. 2: construction material management process types 

Process types  Frequency Valid Percent 

Type 1: Materials are supplied to the site by 

selected vendor according to the project schedule 

given in bill of material (BOM). 

8 21.1 

Type 2: Materials are supplied to the site after 

checking the availability in the company 

warehouse. 

18 47.4 

Type 3: Materials are supplied to the site after 

check the availability from local suppliers’ shop. 

12 31.6 

Total 38 100.0 

Source: Own Survey, 2019 

In the projects selected for the study all process types are used by companies among 

this 18 (47.4%) respondents showed similarities in the material management process 

they were following it was identified as material management process type 2. The 

sequences of the material management processes slightly differ between the 
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respondents, but major matching processes between the respondents remained 

prominent. Moreover from the data gathered it showed that all the respondents 

following this material management type have a warehouse. So once the construction 

material need is generated from the site, the company warehouse is informed and the 

needed materials are supplied to the site. The stock of the warehouse is managed to be 

equipped according to the ongoing projects. 

 The second mostly used construction material management process is type 3. This 

process type is used in 12 (31.6%) of the projects. This type follows a very typical 

material management process, because when the material need is generated from the 

site, quotations from different supplier shops are gathered and indent is generated for 

the best price offered shop. Once Materials inspections are carried out from the supplier 

stock if there is no problem, the materials are delivered to the site. The distinguish 

feature of this type is being dependent over local supplier shops. 

On the other hand, only 8 (21.1%) of the companies uses process type 1. They have 

identified that once materials are needed for the site, they are delivered according to a pre-

planned schedule. Moreover, the respondents following this type rely on the prepared Bill 

of Materials (BoM) and upon the selected vendor to purchase the material. The vendor is 

provided with a schedule of the project and the periods in which the material will be 

required are identified.” The client/ consultant approves the materials that need to be 

purchased for the project before the project begins. The distinguish feature of this material 

management type is being dependent over phase-by–phase delivery. 

4.2.2 Material management process type against money value of the 

projects 

Money value of the projects is presented in figure 4.1 below. The project value is 

categorized into four groups; below 10 million, 10 to 50 million, 51 to 100 million and 

above 100 million. 
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Figure 4. 1 Money Value of the projects (Source: Own survey, 2019) 

As it is presented in the figure, majority of the projects have value ranging from 10 to 

50 million. This group constitutes 47.37% of the projects. Projects valuing from 51 to 

100 million and above 100 million are equal. Each group is 18.42% of the projects in 

the study. But only 15.79% of the projects have project value of below 10 million.  

Construction management process types against the money value of the projects is 

presented figure 4.2 below.  

 
Figure 4. 2 Material management process type against the value of the projects 

(Source: Own survey, 2019) 
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It is noticed from the analysis that Majority (62.5%) of projects in material management 

process type 1 have values of 10 to 50 million. Remaining 37.5% of the projects in 

material management process type 1 have value below 10 million. Among all types the 

most precise delivery is required in this type as material delivery is based on the project 

schedule, phase by phase. Even if the respondents following this material management 

type do not have their own warehouse they still do not depend on local supplier shops. 

This is because they are involved in average value project so they will have the capacity 

of hiring their own material suppliers for the project.    

Companies in material management process type 2 are involving in all projects value 

categories in the study. Similar to companies that use material management process 

type 1, majority (50%) of the companies in process type 2 have project values of 10 to 

50 million. Material management Process type 2 is equally used in projects that have 

project values of 51 to 100 million and above 100 million, (22.2%) each. This suggests 

that process type 2 is mainly used by companies that involve in projects that have higher 

project value; in addition to this material management process type 2 shows that they 

do not conduct one project a time, but carry out several projects in a row and also have 

their own material supply unit and warehouse. Construction materials that are common 

for the projects re bulk purchased and are stored in their warehouse and this is reflected 

in this material management type. More over the material management followers of this 

type being involved in high value project indicate that they will have good material 

supplier network to provide for their projects. 

Furthermore, the Money values of projects in material management process type 3 

counts only (16.7%) of the projects have money value of less than 10 million birr. 

Similar to other material management process types, majority (33.33%) of the 

companies that use material management process type 3 involve in projects that have 

values of 10 to 50 million, the rest project money values of 51 to 100 million and above 

100 million, accounts (25.0%) each. 

Hence this analysis helped to see how the money values of a project has distributed 

over the material management process type, but as it can be seen from the analysis 

Project money value and material management process type has no relationships on 

public building projects in Addis Ababa. 
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4.2.3 Construction Material Sourcing Strategy 

Figure 4.3 below presents the sourcing strategies used by the companies in the projects.  

 

 

Figure 4. 3 Construction Material Sourcing Strategies (Source: Own survey, 2019 

The above analysis has showed that 24 (63.16%) of the companies use multiple 

suppliers whereas the remaining 14 (36.84%) of the companies use single supplier 

strategy.   

4.2.4 Practices of Single Supplier Sourcing Strategy 

Table 4. 3: Practices of single supplier sourcing strategies 

Practices of  single supplier user companies Responses Percent 

of Cases No Percent 

Performance of supplier is assessed before the 

selection of the supplier 

13 36.1% 92.9% 

The company and supplier inform each other 

in advance for change in material need 

9 25.0% 64.3% 

The company provides both technical and 

financial support for the suppliers to improve 

the material delivery 

7 19.4% 50.0% 

Material deliveries problems are jointly solved 7 19.4% 50.0% 

Source: Own survey, 2019 

Single supplier strategy is used by only 14(36.8%) of companies. from the companies 

that use single supplier strategy for most important construction material, 13(92.9%) of 

the companies assess the performance of the suppliers before they select the supplier. 
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the performance of the supplier is mainly about the supplying capacity of the amount 

needed. This suggests that the companies are selecting the suppliers based on the 

performance of the supplier. 9(64.3%) of the companies and their suppliers inform each 

other in advance for change in material need. This suggests that there is good 

relationship between the companies and suppliers. 7(50%) of the companies provides 

both technical and financial support for the suppliers to improve the material delivery; 

and the material delivery problems are jointly solved.  

Among the single supplier strategies, performance assessment before the selection of 

supplier is mainly practiced which 36.1% of the strategies used in the companies; and 

followed by information sharing about change in material need which is 25% of the 

strategies.  

4.2.5 Reasons to use multiple supplier strategy 

Table 4. 4: Reasons to use multiple suppliers 

Reasons to use multiple supplier Responses Percent of 

Cases N Percent 

Demand for the material cannot be supplied by 

single supplier 

17 25.0% 70.8% 

Supply shortage risk reduction 13 19.1% 54.2% 

Competitive price 20 29.4% 83.3% 

Quality variation with the materials 18 26.5% 75.0% 

Source: Own survey, 2019 

24 (63.2%) of the companies use multiple suppliers for most important construction 

materials. 83.3% of the companies which uses multiple sourcing strategies have 

confirmed that Competitive price is the main reason for selection of multiple suppliers 

for a single material. The second main reason is quality variation of the materials 75% 

of the companies use multiple suppliers because there is quality variation on the 

material. Whereas, (70.8%) of the companies among the companies that use multiple 

strategy are using multiple suppliers because the demand for the materials cannot be 

supplied by the single supplier. Moreover 54.2% of the companies are using multiple 

suppliers to reduce risk of supply shortage against using single supplier.  
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These suggests that public building projects in Addis Ababa are using multiple 

suppliers for most important construction materials because of price variation, the 

material quality variation, supply shortage, and risk reduction.  

4.2.6 Schedule to Purchase Construction Material 

Figure 4.4 below shows proportion of companies that have schedule to purchase 

construction materials and that have no schedule.   

47.37% of the companies in the projects have no schedule to purchase the construction 

material but majorities (52.63%) of the contractors have the schedule.  

 

Figure 4. 4 Schedule to Purchase Construction Material (Source: Own Survey, 2019) 

4.2.7 Software Use 

Figure 4.5 below shows companies that use software to manage construction materials.  

It is noticed from the analysis that 13(34.21%) of the companies use software to manage 

construction materials but majority (65.79%) of the companies do not use software. 

Hence the result clearly shows that most of the construction companies manage material 

(tracing, balancing) manually.   

The survey results show that contactors, in general, are interested in using many tools 

of managing construction materials. 
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Figure 4. 5 Software users to manage Materials (Source: Own survey, 2019) 

However, most contractors did not actually apply some tools and techniques of 

construction materials management such as: Creating database for materials categories, 

local suppliers, international suppliers, and materials cost; Updating database for local 

suppliers, international suppliers, materials cost when change, and using internet for 

knowing the new materials and its prices; and Providing a list of materials in project, 

providing material cards at site store, and recording the received materials on site. 

4.3 Root Causes for Infective Material Management 

This study has assessed five possible root causes for ineffective material management; 

SPSS was used to calculate the mean distribution of each possible cause. The possible 

causes were classified in 5 phases in the project, which are material identification, 

Planning Problem, Vendor selection, Procurement Problem and Construction Phase. 

The result is presented in tables by using mean value for the responses collected. Based 

on the mean value the possible causes that scored highest mean were ranked top 

possible causes of ineffective material management faced in public building projects in 

Addis Ababa 
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4.3.1 Material Identification Problem 

Table 4.5 below presents material identification problems in the projects 8 problems 

related to the material identification are assessed and ranked based on the mean values 

that is used to identify the level of the existence of the problem. 

Table 4. 5: material identification problems 

Material identification problems N Mean RII Rank 

Incomplete drawings and details are missing 38 4.5526 
0.91052 

1 

Difference between plans and specifications 38 4.3421 
0.86842 

2 

Lack of conformance to requirements 38 4.1053 
0.82106 

3 

Lack of communication with stakeholders 38 4.0526 
0.81052 

4 

Undefined scope 38 3.9474 
0.78948 

5 

Not determining what and when material is need 38 3.7895 
0.7579 

6 

Nonstandard specification 38 3.4474 
0.68948 

7 

Incomplete/ineffective meetings 38 3.2632 
0.65264 

8 

Source: own survey, 2019 

All constructs in the material identification have mean value above 3.00 suggesting that 

all problems exist in the companies. Table 6 presents mean values for the practices 

associated with material identification and ranks of the material identification 

problems. As it is presented in the table incomplete drawings and missing details are 

the main problem during the material identification. This is indicated by mean value of 

4.5526 suggesting that respondents agree that the drawings are incomplete and details 

are missing.  

This implies that incomplete drawings and missing details are main problem in public 

building projects in Addis Ababa. The second main problem in material identification 

is difference between plans and specification which is indicated by mean value of 

4.3421. An Incomplete/ineffective meeting is the least problem during material 

identification with the mean value of 3.2632. This finding is similar to the finding of 

Zeha (2017) that incomplete drawings and missing details are main causes to material 

management during the material identification phase. 
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4.3.2 Planning Problem 

There are 6 problems assessed regarding planning the construction material. The result 

is presented in table 4.6 below.  

Table 4. 6: Planning problems 

Planning problem N Mean RII Rank 

Specification problem 38 4.0789 
0.81578 

1 

Project phases are not properly scheduled 38 4.0263 
0.80526 

2 

Frequency of material delivery is not according 

the project demands. 

38 4.0263 

0.80526 

3 

 Stated requirements are vague 38 3.9474 
0.78948 

4 

 Delivery dates are unrealistic 38 3.9211 
0.78422 

5 

Expected quantity of the material is not 

appropriate for the project. 

38 3.8158 

0.76316 

6 

Source: own survey, 2019 

All problems have mean values above 3.8158 suggesting higher existence of the 

planning problems in the companies. The main problem associated with planning stage 

is the specification problem which is indicated by the mean value of 4.0789 and 

followed by improper scheduling of the project phases. The problem that expected 

quantity of the material is not appropriate existences in planning problems but it is least 

ranked as indicated by the mean values with in the project.  

4.3.3 Vendor selection 

Table 4. 7: Vendor Selection Problems 

Vendor selection N Mean RII Rank 

Uncontrollable bid list 38 3.9211 
0.78422 

1 

Incomplete proposal 38 3.6053 
0.72106 

2 

Tedious bid procedure 38 3.5526 
0.71052 

3 

Time spent in investigating nonqualified suppliers 38 3.3421 
0.66842 

4 

Source: own survey, 2019 

As it is presented in the table 4.7 above, uncontrollable bid list is the main problem in 

vendor selection which has a mean value of 3.9211 suggesting that majority of the 
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companies are facing problem of uncontrollable bid list during the vendor selection. 

The second problem in the vendor selection is proposals submitted by the vendors are 

incomplete which is explained by the mean value of 3.6053. Time spent in investing 

nonqualified suppliers is least ranking problem in the companies scoring mean value of 

3.3421. 

4.3.4 Procurement Problem 

Table 4.8 below presents the problems associated with procurement of construction 

material in the companies.  

Table 4. 8: Procurement problem 

Procurement Problem  N Mean RII Rank  

Price variation on the material during the project 

cycles. 

38 4.6316 

0.92632 

1 

Prolonged lead time 38 4.3158 
0.86316 

2 

Late or incorrect delivery/submittals of 

construction materials. 

38 3.9737 

0.79474 

3 

No quality assurance from the supplier 38 3.6579 
0.73158 

4 

Not Matching/comparing price with competitors 

price 

38 3.5789 

0.71578 

5 

The materials have no required quality to 

purchase. 

38 3.5789 

0.71578 

6 

Appropriate amount of the material is not 

available in the market. 

38 3.5526 

0.71052 

7 

Unavailability of storage area for the material 38 3.5526 
0.71052 

8 

 Problems associated with supplier’s capacity 38 3.4737 
0.69474 

9 

Source: Own survey, 2019 

As it is summarized in the table 4.8 above, shows that all problem in the procurement 

phase are exist in all companies. The main root causes in procurement phase of 

construction material is price variation of the material during the project cycle. The 

Mean value of 4.6316 suggests that all companies in the study have faced this problem 

very highly. Moreover, it is well known that the Ethiopian construction industry 

consumes more imported raw materials which use high foreign currency, currently 
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there is high shortage of foreign currency due to the current political situation of the 

country, and this has contributed to price variation during the project cycle. 

 The second main problem is prolonged lead time. It is explained by mean value of 

4.3158 suggesting that almost all companies agree as it is challenge to the project 

performance. Late and incorrect delivery of the material is also another problem in the 

companies. Price variation, prolonged lead time and late/incorrect delivery are the top 

three problems associated with procurement phase in the companies.  

Lower capacity of the suppliers, unavailability of storage area, and inappropriate 

amount of material in the market are the least three problems in the procurement of 

construction material in the companies with mean values of 3.4737, 3.5526 and 3.5526 

respectively. 

4.3.5 Construction Phase 

Problems of construction material in construction phase are presented in the table 4.9 

below and ranked based on the mean values.  

Table 4. 9: Construction Phase 

Source: Own survey, 2019 

Construction phase N Mean RII Rank 

 Late delivery of construction material to the project. 38 4.2895 
0.8579 

1 

Not having enough storage of the construction material. 38 3.9211 
0.78422 

2 

Re-handling of construction material 38 3.8421 
0.76842 

3 

Incorrect size of material delivered to the project site. 38 3.5789 
0.71578 

4 

Damage of the material in the project. 38 3.5526 
0.71052 

5 

Receiving handling and storage of unused materials. 38 3.5526 
0.71052 

6 

Lower supplier quality assurance. 38 3.5263 
0.70526 

7 

Not Keeping track of construction material. 38 3.4737 
0.69474 

8 

Poor communication among parties involved. 38 3.4211 
0.68422 

9 

Incorrect quantity delivers to the project site. 38 3.3684 
0.67368 

10 

Incorrect type of material delivery. 38 3.2632 
0.65264 

11 

Theft/loss of the material in the project. 38 2.8684 0.57368        12 
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In the construction phase the companies are facing different problems regarding the 

construction material management. 12 problems are identified within the companies. 

Among these problems late delivery of the materials to the projects is the highest-

ranking cause in construction phase which has the mean value of 4.2895. Following 

late delivery of the materials, lack of the storage for the construction materials is the 

second main problem in the companies.  

Followed by these two problems the companies are also facing the problem of re-

handing of the construction materials. The majority of workers in the construction 

industry, especially workers in the construction phase are unskilled therefore the 

handling of materials is not done properly. Thereby poor re-handling of material lead 

to damage of material and this can contribute to great loss for the companies. Since the 

majority of construction materials are imported it takes time to replace the damage 

material, which causes complications in the project. Although incorrect type of material 

delivery and incorrect quantity delivery are the problems in the majority of the 

companies, they are lowest when compared to other problems in the construction phase. 

4.3.6 Overall Material Management Problems 

The study has ranked top 5 problems and bottom 5 problems to identify the main 

problems in the construction material management in the projects based on the mean 

values and Relative importance Index that were used to identify level of the existence 

of the problems. Table 4.10 below indicates that the top 5 root causes and bottom 5 root 

causes for ineffective material management that are used to identify the highest 

problems and least problems respectively with their respective problem categories and 

mean value.  

The top 5 root causes belong to procurement, material identification and construction 

phase. This shows that in public building projects the most critical phases related to 

material management is connected with these three phases. The least problems are 

construction phases, material identification and vendor selection.  

Price variation on the material during the project cycles is the main problem as indicated 

by the mean value of 4.63 and followed by problem of incomplete drawings and missing 

details. Theft/loss of the material in the project is the least problem with mean value of 

2.8684 and followed by incomplete meetings.  
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Table 4. 10: Overall Material Management Problems 

 Rank Problems Category  Mean RII 

T
o

p
 

1 Price variation on the material 

during the project cycles. 

Procurement  4.6316 

0.92632 

2 Incomplete drawings and 

details are missing 

Material 

Identification 

4.5526 

0.91052 

3 Difference between plans and 

specifications 

Material 

Identification 

4.3421 

0.86842 

4 Prolonged lead time Procurement  4.3158 
0.86316 

5  Late delivery of construction 

material to the project. 

Construction 

Phase 

4.2895 

0.8579 

B
o

tt
o

m
 

5 Incorrect quantity delivers to 

the project site. 

Construction 

Phase 

3.3684 

0.67368 

4 Time spent in investigating 

nonqualified suppliers. 

Vendor 

Selection 

3.3421 

0.66842 

3 Incorrect type of material 

delivery. 

Construction 

Phase 

3.2632 

0.65264 

2 Incomplete/ineffective 

meetings 

Material 

Identification 

3.2632 

0.65264 

1 Theft/loss of the material in 

the project. 

Construction 

Phase 

2.8684 

0.57368 

Source: Own survey, 2019 

4.4 Performance of the Projects 

4.4.1 Cost 

Figure 4.6 below presents the existence of cost overrun in the projects and table 12 

presents’ categories of the cost overrun in the projects. 

As indicated in the figure, 26(68.42%) of the projects have cost overrun but the 

remaining 12(31.58%) of the projects are on the estimated project cost. 

Furthermore, this study has identified the margin of the cost overrun and the result is 

presented in the figure 4.6 below.  
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Figure 4. 6 Existence of cost overrun (Source: Own survey, 2019) 

Table 4.11 below shows the percentage of cost overrun that was categorized in to four 

groups; less than 5%, 5% to 10%, 11% to 15% and more than 20%.  Among the cost 

overrun categories, 11(28.9%) of the companies has the cost overrun of 11 to 15%. But 

only 3(7.9%) of the companies that face cost overrun of less than 5%. The second 

highest cost overrun group is cost overrun of more than 20%. Jointly 50% of the 

companies have cost overrun of more than 10%.  

 

Table 4. 11: Cost overrun categories 

Cost overrun Frequency Percent 

No cost overrun 12 31.6 

Less than 5% 3 7.9 

5 to 10% 4 10.5 

11 to 15% 11 28.9 

More than 20% 8 21.1 

Source: Own survey, 2019 

4.4.2 Delay 

Figure 4.7 below shows companies in project delay. As indicated in the figure 11 

(73.68%) of the projects are delayed from the estimated time. But only 10 (26.32%) of 

the projects are on the scheduled project accomplishment. This suggests that public 

building projects in Addis Ababa are not completed on their schedules.  
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Figure 4. 7 Existence of project delay (Source: Own survey, 2019) 

Project delay was also categorized into 3 groups and they were 1 to 6 months, 7 to 12 

months and more than 1 year and the levels of distribution are further presented in the 

table 4.12 below. As it obvious from the table that the delay time for the majority of the 

projects is 1-6 months, this has highest percentage of 42.9% of the delay times or 31.6% 

of the projects. Among the delay group the second highest delay is 7-12 months delay 

which is 32.1% of the delay times or 23.7% of the projects. These two delay time groups 

encompass 75% of the delays in the projects. The rest 18.4% of the projects have delay 

of more than a year. 

 

Table 4. 12: Project Delay levels 

Delay Frequency Percent 

1-6 months 12 31.6 

7-12 months 9 23.7 

More than a year 7 18.4 

No 10 26.3 

Total  38 100.0 

Source: Own survey, 2019 

4.5 Material Management Process Types and Project 

Performances 

4.5.1 Effect of the Process Type on Cost Overrun 

Table 4.13 below presents the relationship between the construction material 

management process type and cost overrun. 
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Table 4. 13: Material management process type and cost overrun 

Type  Cost overrun  

No cost 

overrun 

Less than 

5% 

5 to 10% 11 to 15% More than 

20% 

Type 1 0 1 1 4 2 

0.0% 12.5% 12.5% 50.0% 25.0% 

Type 2 9 1 0 4 4 

50.0% 5.6% 0.0% 22.2% 22.2% 

Type 3 3 1 3 3 2 

25.0% 8.3% 25.0% 25.0% 16.7% 

Total  12 3 4 11 8 

31.6% 7.9% 10.5% 28.9% 21.1% 

Source: Own Survey, 2019 

All projects that use material management Process type 1 have cost overrun. Only 

1(12.5%) of them have less than 5% cost overrun. Similarly, there is only 1 (12.5%) 

project that have cost overrun of 5-10% in the process type. But majority (50.0%) of 

the projects in this process type have project cost overrun of 11 to 15% and followed 

by cost overrun of more than 20% which consists 2(25%) in the process type. This 

suggests that using supplying materials to the site according to the project schedule 

given in BoM is higher cost overrun when compared to other process types.  

Unlike process type 1, 50% of projects that use material management process type 2 

have no cost overrun. In addition, only 1(5.6%) of the projects in this process type has 

cost overrun of less than 5%. In the cost overrun categories of 11 to 15% and more than 

20%, there are 4(22.2%) projects in each category. This suggests that projects that store 

the construction materials in their warehouse are either cost overrun free or incurs 

higher cost overrun. Comparatively, majority of the projects in this process type are 

better performers regarding to the cost efficiency.  

Projects in material management process type 3, 25% have no cost overrun and 1(8.3%) 

have less than 5% cost overrun. In cost overrun ranges of 5 to 10% and 11-15% there 

are 3(25%) of projects in each category. In addition, 16.7% of the projects are incurring 

additional cost above 20%. This suggests that majority of projects that use construction 
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materials from suppliers are incurring higher cost overrun than the projects that use the 

materials from their warehouse.  

As it can be seen from the table 4.14 below this study has used Analysis of variance 

(ANOVA) using chi-square tests to identify the association between the construction 

material management process type and cost overrun. ANOVA was conducted in two 

steps: the first step is to identify the association between the projects that have cost 

overrun and projects that have no cost overrun; and the second step is in the process 

types and categories of the cost overrun within the projects. 

Table 4. 14: ANOVA for material management process type and cost existence 

 Value Df Asymptotic Significance 

(2-sided) 

Pearson Chi-Square 6.760a 2 .034 

Likelihood Ratio 8.948 2 .011 

Linear-by-Linear Association .694 1 .405 

Source: Own Survey, 2019 

As indicated in the table above, process type and cost overrun are significantly related 

at significance level of 5%. This suggests that construction project material 

management process type significantly affects the cost overrun of the projects. Based 

on the prior finding using material management process type 2 will make the projects 

cost effective. 

But as it is presented in the table 4.15 below, the process types and categories of cost 

overrun are not significantly associated with each other. This suggests that the materials 

management process type of construction project does not affect the level of cost 

overrun.  

Table 4. 15: ANOVA for material management process type and cost overrun level 

 Value df Asymptotic 

Significance (2-sided) 

Pearson Chi-Square 11.03 8 .200 

Likelihood Ratio 14.291 8 .074 

Linear-by-Linear Association .878 1 .349 

Source: Own survey, 2019 
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4.5.2 Effect of the process types on project delay 

Table 4.16 below summarizes the relationship between construction material 

management process type adopted by the projects and project time delay.  

Table 4. 16: material management process type and project delay 

Type  Delay time 

No delay 1-6 months 7-12 months More than a year 

Type 1 1 4 2 1 

12.5% 50.0% 25.0% 12.5% 

Type 2 6 3 4 5 

33.3% 16.7% 22.2% 27.8% 

Type 3 3 5 3 1 

25.0% 41.7% 25.0% 8.3% 

Total  10 12 9 7 

26.3% 31.6% 23.7% 18.4% 

Source: Own survey, 2019 

12.5% of the projects that use process type 1 have no delay and 50% of the projects in 

this process type have delay ranging from 1 to 6 months. 25% of the projects in this 

type has 7-12 months delay and 12.5% of the projects have delayed the project time for 

more than a year.  

In construction material management process 2, projects that store materials in their 

warehouse, 33.3% of the projects are successful in completing projects in scheduled 

time. But remaining 66.7% of projects have time delay at varying delay ranges. 

Majority (27.8%) of the projects in this process type delay projects for more than a year 

and followed by the projects that delay for 7 to 12 months which constitutes 22.2% of 

the projects.   

In the process type 3, 25% of projects have no any project time delay. But majority 

(41.7%) of projects in this process type delay 1 to 6 months. But only 8.3% of the 

projects are delayed for more than a year. 25% of projects in this process type delay the 

projects from 7 to 12 months. 

 

 



54 

 

Table 4. 17: ANOVA of the process type and project delay 

 Value df Asymptotic Significance 

(2-sided) 

Pearson Chi-Square 1.255a 2 0.534 

Likelihood Ratio 1.363 2 0.506 

Linear-by-Linear 

Association 

.230 1 0.631 

Source: Own Survey, 2019 

In the ANOVA table 4.17 above, shows the association between process type and 

project delay is statistically insignificant. Therefore, the chi-square test indicates that 

construction material management process types do not improve the performance of the 

projects regarding the success of the project on the project schedule.  

Table 4. 18: ANOVA of Material Management process type and Project delay 

duration 

 Value df Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 5.140a 6 .526 

Likelihood Ratio 5.430 6 .490 

Linear-by-Linear 

Association 

.249 1 .618 

Source: Own Survey, 2019 

Table 4.18 above shows Probability of values for chi-square tests is statistically 

insignificant indicating that the process type and length of project delay time have no 

association. Similar to the completion of the projects on scheduled time does not depend 

on construction material management process adopted by the projects, project delaying 

time period also does not depend on the process type.  

4.6 Effects of material management on cost of project 

Table 4.19 below presents result of ineffective material management on cost of project 

analyzed by using ANOVA. To run this analysis percentage of cost overrun in the 
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projects as a dependent variable and material management problems are used as 

independent variables.  

Table 4. 19: Effect of ineffective material management on cost of project 

Problems Sum of 

Squares 

df Mean 

Square 

F Sig. 

Material Identification 92.878 9 10.320 7.327 .000 

Planning 107.770 8 13.471 15.916 .000 

Vendor Selection 60.941 8 7.618 3.095 .012 

Procurement  114.602 11 10.418 15.291 .000 

Construction Phase 101.316 12 8.443 6.809 .000 

Source: Own survey, 2019 

All problems are associated with cost overrun of the project. Material identification 

problem, planning problem, procurement problem and construction phase problems are 

significant at significance level of 1% indicating higher association between the 

problems and cost overrun in the projects. The significance level vendor selection 

problem is lower when compared other material management problems although it 

significantly affects the cost of the projects. Vendor selection problem is significant at 

significance level of 5%. Therefore, the researcher infers that material identification 

problem, planning problem, vendor selection, procurement problem, and construction 

phase problems are causes for the cost overrun in the projects.  

4.7 Effect of material management on project time 

Table 4.20 below presents the result of ANOVA for association of ineffective material 

management practices on project delay in the selected projects. The result is interpreted 

for F-statics and F-critical.  

Inefficient material management practices in material identification, planning, 

procurement and construction phase are significant at significance level of 1% and 

inefficiencies in vendor selection process are significant at significance level of 5% 

indicating lower association when compared to other problems. 
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Table 4. 20: Effect of ineffective material management on project delay 

Problems Sum of 

Squares 

df Mean 

Square 

F Sig. 

Material Identification 22.803 9 2.534 3.592 .004 

Planning 35.353 8 4.419 17.799 .000 

Vendor Selection 17.753 8 2.219 2.595 .028 

Procurement  37.053 11 3.368 15.923 .000 

Construction Phase 37.353 12 3.113 14.965 .000 

Source: Own survey, 2019 

Similar to the problems in cost overrun, planning problem is the main inefficiency in 

causing the project delay with F-statistics of 17.799 and followed by the procurement 

problem with F-statistics of 15.923. Inefficiencies in construction phase in managing 

construction materials are the third main problem with F-statistics of 14.965. Therefore, 

the researcher infers that inefficient materials significantly affects the project time in 

public building projects in Addis Ababa.  

4.8 Construction Materials Supply Management Software 

(CM-SMS) 

4.8.1 Introduction 

To come up with potentially relevant conclusion, the researcher employs software 

system to help the contractors to improve their practice in construction material 

management. The author developed of this software using visual basic 6.0 

programming language along with Microsoft access.  Visual Basic is a software 

development tool that allows you to develop Windows (Graphic User Interface - GUI) 

applications. This section of the study presents about the software development process, 

its outputs and the result of the pilot test.  

Even the few contractors who used the above-mentioned tools and techniques, they 

applied these tools either without recording at all, or with recording in an   unsystematic 

way without using manual or computerized forms. Most contracting companies manage 

construction materials using non computerized forms. Shortage of suitable construction 

materials management software is considered the main obstacle to computerize 
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materials management processes. Another important factor is lack of qualified persons 

in using computerized construction materials management packages. 

Under the study this software is named as "construction materials supply management 

software" (CM-SMS). It has a good performance and adequate accuracy. CM-SMS 

provides many reports such as materials assignments, waste control, when to purchase 

construction materials, and when materials must be on the site. It provides the 

mechanism to decide when to buy construction materials and what quantities of 

construction materials the contractor need in the project. 

4.8.2 Computerized system 

The software consists of three parts. Part one (input data and basic calculations), part 

two (material purchase decision) part three (material card)  

Part 1 (Input data and basic calculations): The input data and basic calculations 

can be classified into company and project information; materials pool; activity pool; 

project activities; activities materials quantities; materials needed; "2 dates materials to 

order"; materials spaces and cash requirements; earned value calculations and earned 

value S-curve 

Part 2 (Materials purchase decisions): The materials purchase decisions can be  

classified into lead time for delivery and ordering; "materials must be purchased at";  

materials spaces at (purchase order) P.O. date; materials prices at P.O. date;  cumulative 

prices and spaces; "purchase order and materials must be on the site at".  

Part 3 (Materials card): It has one sheet called materials card. 

4.8.2.1 Visual basic 

Visual basic 6.0 is a programming language and development environment created by 

Microsoft. It is known as BASIC (Beginner’s All-purpose Symbolic Instruction Code) 

which is designed to be easy-to-learn. However visual basic derives from the much 

older BASIC programming language, and so is considered useful and easy 

programming language for the beginner to learn. 
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The applications have a familiar appearance to the user. Thus, it helps us to design front 

end of the construction material management system.  However to design back end 

where to store information permanently, we utilized Microsoft access. Microsoft access 

is one of the database management systems among other system software for creating 

and managing databases. 

Rationale behind choosing this software development tool is depicted as follow: 

 Visual Basic provides a convenient method for building user interfaces 

 Better to easily achieve a Graphical User Interfaces (GUI)  

 Easy to develop software systems 

 Easy to learn for beginners 

 They are inexpensive 

 They are powerful 

For the above mentioned advantages, the researcher has chosen visual basic for 

developing CM-SMS. This will make the user more comfortable and confident in using 

CM-SMS. 

4.8.2.2 Soft ware description and components  

CM-SMS basically consists of different components of access processed by functions. 

The Access background with embedded with formulas are also utilized to make CM-

SMS more user friendly. The following is a general description of CM-SMS 

components:   
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Login page 

This page used to make the system secured. System users must have username and 

password to access the system. 

 

Figure 4. 8 Login page 
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Main page 

This page is main window where all pages are included.  It contains menu bar that helps 

to access pages that we want. It includes Add, View and Reports, Edit, Delete and Exit. 

 

Figure 4. 9 Main page 
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Add tab 

Add tab consists of company and project information, project schedule, Activity pool, 

project Activity, Activity Material Needed and Material Order Status. 

 

Figure 4. 10 Add tab 
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Company information detail 

This is Company information page, where we can encode company information via 

project details. 

 

Figure 4. 11 Company information detail 
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Project Schedule Page 

This project schedule page includes task id, task name, duration, start date and end date 

of the project. In this page, timeline of the project will be added according to the stated 

fields (preset schedule) so that stakeholders can have common project schedule 

information. It is designed for creating what work needs to be performed via its 

duration.  

 

Figure 4. 12 Project Schedule Page 
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Activity pool 

This page contains data about activity code, activity description, activity unit of 

measurement; activity pool code, materials name and its quantity, which is required for 

achieving material breakdown for one unit of an activity. These materials and quantities 

are entered for one time for all building projects if it has the same specification. 

 

Figure 4. 13 Activity pool 

Project activity page 

Project activities page contains story number, activity pool code, activity description, 

unit, duration, start and finish dates, quantity, unit price and total price. Activity code 

in this page must match the activity code in activity pool. 

This page works with Project activity, Activity material needed and material order. 

Through planning for project activity via identifying needed material, we make order 

for materials so that material can be available at stock before actual project activity 

start.  
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Figure 4. 14 Project activity page 

To Search for activity description and unit, activity code is used by looking at the 

following Activity pool’s data grid. The remain input box such as story number, start 

Date, end date, quantity and total price will be filled by the data encoder. 

Material should be available at stock so that actual work can be performed. In order to 

make available the material at stock before start date of actual work, the specific date 

will be fixed. To do so, for the box, under “How many days before material will be 

delivered for actual activity” is expected to enter numeric value and decide that material 
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will be delivered at stock before the start date of project activity through deducting 

entered value from start date of the project activity. 

Material needed page 

This page is used to compute or calculate the materials that needs to perform the specific 

project activity. 

 

Figure 4. 15 Material needed page 
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Material Order status page 

This page helps to record the delivered material at stock according to the request. To 

do so, data encoder must change the status from not delivered to delivered when the 

specific material is delivered or just by deleting the underlined “Not” text press the 

circled Delivered button. Underlined three button has different functionality. To view 

the delivered material, we can press View Delivered Material button; to view 

undelivered material, we can press on view undelivered material button; to view both 

delivered and undelivered material, we can press view all button. By default, the status 

of ordered material is in not delivered.  

 

Figure 4. 16 Material Order status page 
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View Project Activity page 

This page help to view the project activity detail that is already encoded under project 

activity page. In this page, we can generate report of project activity to distribute the 

detail data to the concerned body so that they may led by it.  

 

Figure 4. 17 View Project Activity page 
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View and Report of Activity Material Needed Page 

In this page, users can find detail information of needed material for project activity. 

Depicted information in this page helps decision maker to take action in such way that 

what material needed for specified activity and when that specified activity needed. We 

can also generate report about material activity needed. 

 

Figure 4. 18 View and Report of Activity Material Needed Page 
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View Project  

This page helps us to find detail information about the already recorded project 

schedule. This page is also contained the report button to generate. 

Schedule Page 

 

Figure 4. 19 Schedule Page 
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View Ordered Material Status page 

In this page, we can see the status of both delivered and undelivered materials in detail. 

This page helps us to find specified material status for specific duration by selecting 

material status, start date and end date as shown in the following figures. To turn to the 

default page of material status, we can click on view all status button.  

  

Figure 4. 20 View Ordered Material Status page 
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Dashboard  

As depicted below, a dashboard is used to give the updated information about the 

project activity status in terms of allocated budget along with the schedule. On the left 

side of the following figure, ellipse shaped circle shown us the total amount of cost that 

the project consume and total number of days that the project takes to finish, 

respectively. However, labeled script on the right side is shown that current project 

statuses in terms of cost and times. The project status in terms of cost which is circled 

in red color gives us the cost information about competed project. Then, project status 

in terms of time which circled in bold black color provides employed time information 

for the already completed project activity-the information that we can see from this part 

is imported from the exact time that the project activity intended to use as scheduled. 

Finally, besides this, we can see the total number of days under bold blue circle. Under 

this part, we can get total number of date since from the project start to now. To process 

this, by entering project number on the text box and then click on search button. 

In general, under the single page of in this section, we can easily know that where to 

be, where we are and the difference between already done project activity and to be 

done.  

 

Figure 4. 21 Dashboard 
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Completed project log page 

This page is used to log the completed project activity based on the schedule. In order 

to record the completed project activity, user must on the following page. This page 

also show the incomplete project activates. Therefore using this page user can easily 

see the project activity status either completed or not.  

 

Figure 4. 22 Completed project log page 

For the automated system would encourage users by providing well organized 

information so that they can take possible action. 

Prior of the implementation of CM-SMS users are leads to the following problems: 
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 They were not efficient to take decision based on information at hand because 

of the manual work process 

 Redundancy occurs while keeping record of items data   

 Poor material management  

In order to fix the listed out problems and to provide possible solution, conducting a 

research is very necessary. To do so, the researcher get engaged to identify potential 

problems related with construction material management to propose prospective 

solution.  

Researcher come to identify the gap between employing the system and not employing 

the system. By utilizing the CM-SMS, users get the following advantages: 

 They become efficient  

 Redundancy problem is not occurred more 

 Material management become easy 
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CHAPTER FIVE 

5. CONCUSSION AND RECOMMENDATION 

This study was conducted with an objective of identifying construction material 

management practices and its effect on project delivery on public buildings in Addis 

Ababa. For this objective data was collected from contractors through questionnaire. 

This study has identified types of construction material management processes and their 

relationship with project performance measures; cost and time. Root causes for 

construction material management infectiveness were also identified.  

Three construction material management processes are practices in the projects. In 

47.4% of the projects, the materials are stored in the company’s warehouse and 31.6% 

of the projects, materials are supplied to the site after checking the availability from 

local suppliers’ shop. Whereas only 21.1% of companies uses process that the materials 

are supplied to the site by selected vendor according to the project schedule given in 

bill of material (BoM). Majority (62.5%) of projects in material management process 

type 1 have values of 10 to 50 million. Remaining 37.5% of the projects in material 

management process type 1 have value below 10 million. On the other hand the 

Majority (50%) of the companies in material management process type 2 have project 

values of 10 to 50 million. Process type 2 is equally used in projects that have project 

values of 51 to 100 million and above 100 million. In material management process 

type 3, only 16.7% of the projects have value of less than 10 million birr. Similar to 

other process types, majority of the companies that use material management process 

type 3 involve in projects that have values of 10 to 50 million.  

The study has assessed sourcing strategy used by the projects; single or multiple 

sourcing strategies for most important materials and identified that in 36.8% of projects 

uses single supplier whereas the remaining 63.2% of projects used multiple supplier 

strategies. Out of companies that uses single supplier in the projects, 92.9% of the 

companies selects the suppliers based on the performance of the supplier, 64.3% of the 

companies and their suppliers inform each other in advance for change in material need, 

and 50% of the companies provides both technical and financial support for the 

suppliers to improve the material delivery; and the material delivery problems are 

jointly solved. Competitive price is mainly used as the reason for selection of multiple 
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suppliers as stated by 83.3% of the companies. 75% of the companies use multiple 

suppliers because there is quality variation on the material. 70.8% of the companies are 

using multiple suppliers because the demand for the materials cannot be supplied by 

the single supplier. 54.2% of the companies are using multiple suppliers to reduce risk 

of supply shortage by using single supplier.  

47.37% of the companies in the projects have no schedule to purchase the construction 

material but majority (52.63%) of the contractors have the schedule. 13(34.21%) of the 

companies use software to manage construction materials but majority (65.79%) of the 

companies do not use software.  

Based on literatures and survey in the public building projects in Addis Ababa, 5 

problems associated with construction material management were assessed. They are 

causes for ineffective construction material management. These problems include 

problems in material identification, planning, vendor selection, procurement and 

construction phase. In case of material identification problem incomplete drawings and 

missing details has the highest mean value of 4.5526 and problem of difference in plans 

and specification has scored the second highest mean value of 4.3421 on the other hand 

Specification problem is main problem (mean of 4.0789) associated with planning 

problem and followed by improper scheduling.  

Uncontrollable bid list is the main problem in vendor selection which has a mean value 

of 3.9211 and followed by problem of incomplete proposal submittals which is 

explained by the mean value of 3.6053. In procurement procedure problem of price 

variation has scored first with mean value of 4.6316 and followed by prolonged lead 

time with the mean value of 4.3158. Among the problems in construction phase late 

delivery of the materials is indicated by the mean value of 4.2895 and lack of the storage 

has mean value of 3.9211.  

 

26 (68.42%) of the projects have cost overrun; 7.9% of the projects have less than 5% 

cost overrun, 10.5% of the projects have 5-10% cost overrun, 28.9% of projects have 

11-15% cost overrun and 21.1% of the companies have 20% and above cost overrun. 

28 (73.68%) of the projects are delayed from the estimated time. 31.6% of the projects 

are delayed for 1-6 months, 23.7% of projects are delayed for 7-12 months and 18.4% 

of the projects are delayed for more than a year. 
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Process type and cost overrun (exist or not existing) are significantly related at 

significance level of 5% but association of the process types and categories of cost 

overrun is not statistically significant. The association between process type and project 

delay is statistically insignificant.  

Problems identified as a root cause of the ineffective material management are 

associated with the performance indicators; cost and time of the projects and analyzed 

by ANOVA. Problems such as material identification, planning, procurement and 

construction phase are statistically significant at the significance level of 1% but vendor 

selection is significant at significance level of 5% on both cost overrun and time delay.  

5.1 Conclusion 

This study was conducted with an objective of identifying construction material 

management practices and its effect on project delivery on public building projects in 

Addis Ababa. Based on the major findings the study has reached on following 

conclusions.  

Three distinctive construction material management processes type are used in the 

public building projects in Addis Ababa. Construction material management process 

type 1 is mainly used by projects with lower values. But companies in Construction 

material management process type 2 are involving in all projects value categories in the 

study. Construction material management Process type 2 is mainly used by companies 

that involve in projects that have higher project values. Construction material 

management Process type 3 is indifferent about the value of the projects.  

Material management type 1, phase-by-phase delivery suffered severe cost overrun 

compared to the other types. 

Majority of the public building projects in Addis Ababa are using multiple suppliers 

than single supplier for most important construction materials because of price 

variation, the material quality variation, supply shortage, and risk reduction. But the 

companies that use single supplier check the performance and the capacity of the 

supplier before they select the supplier, frequently share the information about the 
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change in material need, also provide both technical and financial supports to the 

supplier moreover material delivery problems are jointly solved.  

Majority of public building projects in Addis Ababa have schedule to purchase 

construction material. The projects have both performance inefficiency of cost overrun 

and time delay. Both the cost overrun and time delay varies from project to project 

indicating internal management inefficiencies for internal and external environment. In 

addition, the construction material management is not supported by the software.  

Problems of material identification, planning, vendor selection, procurement and 

construction phase are root causes for ineffective construction material management. 

Incomplete drawings and missing details; and difference in plan and specification are 

main problems in the material identification. Improper specification and scheduling are 

main problems in planning. Uncontrollable bid list and incomplete proposal submittals 

are the main problems in vendor selection Whereas Material price variation is highly 

affecting the construction material management system of the projects in procurement 

procedure. In construction phase late delivery of the materials and lack of the storage 

are main problems.  

Project construction material management process type significantly affects the 

existence of cost overrun on the projects but does not affect the level of cost overrun. 

On the other hand, Construction material management process types do not affect the 

project time. 

Root causes of ineffective material management practices are associated with the 

performance indicators; cost and time. Problems of material identification, planning, 

vendor selection, procurement and construction phase highly affect the cost overrun 

and time delay of the projects but effect of the vendor selection problems is lowest 

when compared to other problem categories.  

Poor construction material management (from manual management process) has 

negative impacts for the success of project activity. Due to this, the chance become 

widen for dissipation of construction material resources. Effective construction material 

management (supported by system) has a positive impact for the successfully 

completion of project activity. 
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5.2 Recommendations 

Based on the conclusions reached the researcher provides following recommendations 

to the contractors in the projects. 

 The contractors use three types of construction material management process 

from which Construction material management process type 1 is best in better 

performance in regarding to cost. Therefore, the contractors are recommended 

to use the Construction material management process type 1 because it enables 

to reduce cost overrun because it does not need warehouse to store the materials 

and there is no need to search for material supplier. In addition, since the 

strategies are not significantly associated with the time delay, the contractors 

are recommended to use Construction material management process type 1 

because it has cost advantage.  

 Although the majority of the companies have schedule to purchase construction 

material, very high number of the contractors are not using the schedule. 

Therefore, the companies are recommended to appropriately develop material 

purchasing and delivery schedule and to respect the schedule. The contactors 

are not using software to support the construction material management despite 

its importance in facilitating the management. This study recommends the 

contractors to use construction material management software.  

 Since inefficiency in material identification, planning, vendor selection, 

procurement and construction phase are root causes for ineffective construction 

material management and lower performance of the projects, the contractors are 

recommended to improve management efficiency for construction material by 

minimizing the problems of incomplete drawings and missing details, 

difference in plan and specification, improper specification and scheduling, 

uncontrollable bid list, incomplete proposal submittals, material price variation, 

and late delivery of the materials. Closely working with the consultants will 

improve the material management efficiency and the project performance.  
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  Inventory control is a major issue since it affects the schedule of the projects. 

The received materials, remaining balance and installed materials should be 

recorded properly.      

 Since the software developed by the study is specific to the construction 

material management and easily applicable than other generalized software, the 

contractors are recommended to use CM-SMS to improve their construction 

material management inefficiency.   
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APPENDICES  

Appendix I: Questionnaire Survey 

Dear respondent”,  

I am Student of Masters in construction Technology and Management, (CoTM), at 

Addis Ababa Science and Technology University. As partial fulfillment of the program, 

I am undertaking a research on the topic of construction material management 

Practices and its impact on project delivery the public building project in 

Addis Ababa. The research result could be used as an input for decision makers, 

professionals, academician and other interested groups to play their respective role for 

the achievement of project objectives.  

It is believed that your participation in this research will contribute in achieving the 

objectives of the research. Thus, the quality of your response towards the question items 

determines the quality of the research results. Therefore, please answer the questions as 

thoroughly, objectively and honestly as possible according to the instructions contained 

in the body of the questionnaire. Finally, I want to assure you that all information 

provided in this survey will be treated with strict confidentiality and allowed to serve 

only for the purpose of the research under consideration.  

Interested participant of this study will be given feedback on the overall research results 

after the completion of the research work.  

Thank You in Advance for your cooperation!!  

Yours Faithfully  

Ermias Birke 

(Mobile. +251911431531 or +251931087787)  

Email: ermias_birke@yahoo.com Part I: Demographic Information  

Please mark (√) in appropriate box to your response.  
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1. Which of the following best describe your highest educational level? Please 

select one. 

Diploma/TVET 

Bachelor’s degree  

Master’s degree 

 PhD Degree 

2. What is your position in the project? 

 Project manager  

 Site engineer  

3. Which of the following best describe your work experience in the company (in 

years)? Please select one. 

0-5 

6-10 

11-15 

16-20 

Above 20 years  

4. Which of the following best describe the money value of the building projects 

that you are currently involved in (in million)? Please select one. 

                    Less than 10 

10-50 

51-100 

Above 100  

Part II: Practices of Construction Materials management in the company;  

Please select appropriate response about the practices of the construction material 

management issues in your company.  

5. Which material management strategy does your company use? 

Materials are supplied to the site by the selected vendor according to the 

project schedule given in bill of material (BoM) 

Materials are supplied to the site based on the indent generated from the                     

site after checking the availability from the company warehouse 

Materials are supplied to the site based on the indent generated from the site 

after check the availability from local suppliers’ shop 
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6. How much suppliers does your company use for important materials (for single 

material)? 

Single              Multiple  

7. If your company uses multiple suppliers for single material what is the reason?     

            Demand for the material cannot be supplied by single supplier 

Risk reduction that results from using single supplier  

Matching price to the competitor’s price  

8. Does your company have schedule to purchase construction material?  

Yes   No  

9. Is the material management of the project is supported by computer system 

(software)? 

Yes   No  

Part III: Questions about the causes of ineffective material management in the 

company; 

10. To what extent do you agree that the following factor is the cause of ineffective 

material management? (Where SD=strongly disagree, D=Disagree; N=Neutral; 

A=Agree; and SA=strongly agree) 

 

Material identification problem SD D N A SA 

Undefined scope      

Lack of communication with stakeholders      

Incomplete drawings and details are missing       

Lack of conformance to requirements       

Nonstandard specification       

Incomplete/ineffective meetings       

Difference between plans and specifications       

Not determining what and when material is need       
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Planning problem SD D N A SA 

Expected quantity of the material is not appropriate for the 

project. 

     

project phases are not properly scheduled      

Frequency of material delivery is not according the project 

demands. 

     

 Delivery dates are unrealistic      

 Stated requirements are vague      

Specification problem       

 

     Vendor selection problem SD D N A SA 

Uncontrollable bid list      

Incomplete proposal      

Time spent in investigating nonqualified suppliers.      

Tedious bid procedure       

  

 

 

    Procurement problem SD D N A SA 

Appropriate amount of the material is not available in the 

market. 

     

The materials have no required quality to purchase.      

Not Matching/comparing price with competitors price      

 Problems associated with supplier’s capacity      

Late or incorrect delivery/submittals of construction 

materials. 

     

Unavailability of storage area for the material      

No quality assurance from the supplier      

Price variation on the material during the project cycles.      

Prolonged lead time      
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11. Currently have you participated in the projects that have experienced cost overrun? 

  Yes  

        No 

12. If your answer for question number 11 is ‘yes’ what is the usual percentage of the 

cost overrun in those projects? 

  Less than 5% 

 5 to 10% 

 11-15% 

 16-20% 

 More than 20% 

13. Currently have you experienced a delay in the project? 

 Yes  

 No 

14. If your answer for question number 13 is ‘yes’ what is the usual degree of delay 

that you have experienced in the project?    

Less than a month 

 1-6 months  

 7-12 months 

 More than a year 

   Construction phase  problem SD D N A SA 

 Late delivery of construction material to the project.      

Incorrect type of material delivery.      

Incorrect size of material delivered to the project site.      

Incorrect quantity delivers to the project site.      

Not Keeping track of construction material.      

Re-handling of construction material      

Not having enough Storage of the construction material.      

Theft/loss of the material in the project.      

Damage of the material in the project.      

Lower supplier quality assurance.      

Poor communication among parties involved.      

Receiving handling and storage of unused materials.      
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Appendix II: Frequency Table 

Undefined scope 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

disagree 2 5.3 5.3 10.5 

neutral 8 21.1 21.1 31.6 

agree 10 26.3 26.3 57.9 

strongly agree 16 42.1 42.1 100.0 

Total 38 100.0 100.0  

 

Lack of communication with stakeholders 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

disagree 5 13.2 13.2 18.4 

agree 13 34.2 34.2 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  

 

Incomplete drawings and details are missing 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

neutral 3 7.9 7.9 13.2 

agree 3 7.9 7.9 21.1 

strongly agree 30 78.9 78.9 100.0 

Total 38 100.0 100.0  

 

Lack of conformance to requirements 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

disagree 3 7.9 7.9 13.2 

agree 17 44.7 44.7 57.9 

strongly agree 16 42.1 42.1 100.0 

Total 38 100.0 100.0  
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Nonstandard specification 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 7 18.4 18.4 18.4 

disagree 5 13.2 13.2 31.6 

neutral 2 5.3 5.3 36.8 

agree 12 31.6 31.6 68.4 

strongly agree 12 31.6 31.6 100.0 

Total 38 100.0 100.0  

 

 

Incomplete/ineffective meetings 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

disagree 8 21.1 21.1 26.3 

neutral 12 31.6 31.6 57.9 

agree 10 26.3 26.3 84.2 

strongly agree 6 15.8 15.8 100.0 

Total 38 100.0 100.0  

 

 

Difference between plans and specifications 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 2 5.3 5.3 5.3 

neutral 3 7.9 7.9 13.2 

agree 13 34.2 34.2 47.4 

strongly agree 20 52.6 52.6 100.0 

Total 38 100.0 100.0  
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Not determining what and when material is need 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 2 5.3 5.3 18.4 

neutral 7 18.4 18.4 36.8 

agree 6 15.8 15.8 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  

 

Expected quantity of the material is not appropriate for the project. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 2 5.3 5.3 18.4 

neutral 6 15.8 15.8 34.2 

agree 7 18.4 18.4 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  

 

project phases are not properly scheduled 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 4 10.5 10.5 10.5 

neutral 3 7.9 7.9 18.4 

agree 15 39.5 39.5 57.9 

strongly agree 16 42.1 42.1 100.0 

Total 38 100.0 100.0  

 

Frequency of material delivery is not according the project demands. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 3 7.9 7.9 7.9 

neutral 9 23.7 23.7 31.6 

agree 8 21.1 21.1 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  
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 Delivery dates are unrealistic 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 3 7.9 7.9 7.9 

disagree 2 5.3 5.3 13.2 

neutral 8 21.1 21.1 34.2 

agree 7 18.4 18.4 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  

 

 Stated requirements are vague 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 2 5.3 5.3 5.3 

neutral 13 34.2 34.2 39.5 

agree 8 21.1 21.1 60.5 

strongly agree 15 39.5 39.5 100.0 

Total 38 100.0 100.0  

 

Specification problem 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 4 10.5 10.5 10.5 

disagree 2 5.3 5.3 15.8 

neutral 3 7.9 7.9 23.7 

agree 9 23.7 23.7 47.4 

strongly agree 20 52.6 52.6 100.0 

Total 38 100.0 100.0  

 

Uncontrollable bid list 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 5 13.2 13.2 13.2 

neutral 10 26.3 26.3 39.5 

agree 6 15.8 15.8 55.3 

strongly agree 17 44.7 44.7 100.0 

Total 38 100.0 100.0  
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Incomplete proposal 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 3 7.9 7.9 7.9 

disagree 5 13.2 13.2 21.1 

neutral 8 21.1 21.1 42.1 

agree 10 26.3 26.3 68.4 

strongly agree 12 31.6 31.6 100.0 

Total 38 100.0 100.0  

 

Time spent in investigating nonqualified suppliers. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 9 23.7 23.7 23.7 

disagree 2 5.3 5.3 28.9 

neutral 5 13.2 13.2 42.1 

agree 11 28.9 28.9 71.1 

strongly agree 11 28.9 28.9 100.0 

Total 38 100.0 100.0  

 

Tedious bid procedure 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 3 7.9 7.9 21.1 

neutral 8 21.1 21.1 42.1 

agree 10 26.3 26.3 68.4 

strongly agree 12 31.6 31.6 100.0 

Total 38 100.0 100.0  
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Appropriate amount of the material is not available in the market. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 10 26.3 26.3 39.5 

agree 5 13.2 13.2 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  

 

The materials have no required quality to purchase. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 9 23.7 23.7 23.7 

disagree 6 15.8 15.8 39.5 

strongly agree 23 60.5 60.5 100.0 

Total 38 100.0 100.0  

 

Not Matching/comparing price with competitors price 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 3 7.9 7.9 7.9 

disagree 2 5.3 5.3 13.2 

neutral 13 34.2 34.2 47.4 

agree 10 26.3 26.3 73.7 

strongly agree 10 26.3 26.3 100.0 

Total 38 100.0 100.0  

 

 Problems associated with supplier’s capacity 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 3 7.9 7.9 7.9 

disagree 7 18.4 18.4 26.3 

neutral 8 21.1 21.1 47.4 

agree 9 23.7 23.7 71.1 

strongly agree 11 28.9 28.9 100.0 

Total 38 100.0 100.0  
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Late or incorrect delivery/submittals of construction materials. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 2 5.3 5.3 18.4 

agree 13 34.2 34.2 52.6 

strongly agree 18 47.4 47.4 100.0 

Total 38 100.0 100.0  

 

 

Unavailability of storage area for the material 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 5 13.2 13.2 26.3 

neutral 8 21.1 21.1 47.4 

agree 4 10.5 10.5 57.9 

strongly agree 16 42.1 42.1 100.0 

Total 38 100.0 100.0  

 

 

No quality assurance from the supplier 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 2 5.3 5.3 18.4 

neutral 9 23.7 23.7 42.1 

agree 7 18.4 18.4 60.5 

strongly agree 15 39.5 39.5 100.0 

Total 38 100.0 100.0  
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Price variation on the material during the project cycles. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid neutral 2 5.3 5.3 5.3 

agree 10 26.3 26.3 31.6 

strongly agree 26 68.4 68.4 100.0 

Total 38 100.0 100.0  

 

 

Prolonged lead time 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid neutral 10 26.3 26.3 26.3 

agree 6 15.8 15.8 42.1 

strongly agree 22 57.9 57.9 100.0 

Total 38 100.0 100.0  

 

 

 Late delivery of construction material to the project. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 3 7.9 7.9 7.9 

neutral 3 7.9 7.9 15.8 

agree 12 31.6 31.6 47.4 

strongly agree 20 52.6 52.6 100.0 

Total 38 100.0 100.0  

 

 

Incorrect type of material delivery. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 6 15.8 15.8 15.8 

disagree 9 23.7 23.7 39.5 

neutral 2 5.3 5.3 44.7 

agree 11 28.9 28.9 73.7 

strongly agree 10 26.3 26.3 100.0 

Total 38 100.0 100.0  
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Incorrect size of material delivered to the project site. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 12 31.6 31.6 31.6 

neutral 5 13.2 13.2 44.7 

agree 8 21.1 21.1 65.8 

strongly agree 13 34.2 34.2 100.0 

Total 38 100.0 100.0  

 

 

Incorrect quantity delivers to the project site. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid disagree 8 21.1 21.1 21.1 

neutral 13 34.2 34.2 55.3 

agree 12 31.6 31.6 86.8 

strongly agree 5 13.2 13.2 100.0 

Total 38 100.0 100.0  

 

 

Not Keeping track of construction material. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

disagree 8 21.1 21.1 26.3 

neutral 7 18.4 18.4 44.7 

agree 12 31.6 31.6 76.3 

strongly agree 9 23.7 23.7 100.0 

Total 38 100.0 100.0  
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Re-handling of construction material 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 3 7.9 7.9 7.9 

neutral 5 13.2 13.2 21.1 

agree 22 57.9 57.9 78.9 

strongly agree 8 21.1 21.1 100.0 

Total 38 100.0 100.0  

 

 

Not having enough Storage of the construction material. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 2 5.3 5.3 5.3 

disagree 2 5.3 5.3 10.5 

neutral 6 15.8 15.8 26.3 

agree 15 39.5 39.5 65.8 

strongly agree 13 34.2 34.2 100.0 

Total 38 100.0 100.0  

 

 

Theft/loss of the material in the project. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 12 31.6 31.6 31.6 

disagree 6 15.8 15.8 47.4 

neutral 5 13.2 13.2 60.5 

agree 5 13.2 13.2 73.7 

strongly agree 10 26.3 26.3 100.0 

Total 38 100.0 100.0  
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Damage of the material in the project. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 8 21.1 21.1 34.2 

agree 11 28.9 28.9 63.2 

strongly agree 14 36.8 36.8 100.0 

Total 38 100.0 100.0  

 

 

Lower supplier quality assurance. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 5 13.2 13.2 13.2 

disagree 5 13.2 13.2 26.3 

neutral 8 21.1 21.1 47.4 

agree 5 13.2 13.2 60.5 

strongly agree 15 39.5 39.5 100.0 

Total 38 100.0 100.0  

 

 

Poor communication among parties involved. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 7 18.4 18.4 18.4 

neutral 6 15.8 15.8 34.2 

agree 20 52.6 52.6 86.8 

strongly agree 5 13.2 13.2 100.0 

Total 38 100.0 100.0  

 

Receiving handling and storage of unused materials. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid strongly disagree 7 18.4 18.4 18.4 

neutral 5 13.2 13.2 31.6 

agree 17 44.7 44.7 76.3 

strongly agree 9 23.7 23.7 100.0 

Total 38 100.0 100.0  
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Appendix: III Oneway ANOVA tables 

 

ANOVA 

Material identification problem on Cost overrun  

 Sum of Squares df Mean Square F Sig. 

Between Groups 92.878 9 10.320 7.327 .000 

Within Groups 39.438 28 1.408   

Total 132.316 37    

 

ANOVA 

Planning problem on Cost overrun 

 Sum of Squares df Mean Square F Sig. 

Between Groups 107.770 8 13.471 15.916 .000 

Within Groups 24.545 29 .846   

Total 132.316 37    

 

 

ANOVA 

Vendor selection problem on Cost overrun 

 Sum of Squares df Mean Square F Sig. 

Between Groups 60.941 8 7.618 3.095 .012 

Within Groups 71.375 29 2.461   

Total 132.316 37    

 

ANOVA 

Procurement problem on Cost overrun 

 Sum of Squares df Mean Square F Sig. 

Between Groups 114.602 11 10.418 15.291 .000 

Within Groups 17.714 26 .681   

Total 132.316 37    

 

 

ANOVA 

Construction problem on Cost overrun 

 Sum of Squares df Mean Square F Sig. 

Between Groups 101.316 12 8.443 6.809 .000 

Within Groups 31.000 25 1.240   

Total 132.316 37    
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Material identification problem on time delay 

 Sum of Squares df Mean Square F Sig. 

Between Groups 22.803 9 2.534 3.592 .004 

Within Groups 19.750 28 .705   

Total 42.553 37    

 

 

ANOVA 

Planning problem on time delay   

 Sum of Squares df Mean Square F Sig. 

Between Groups 35.353 8 4.419 17.799 .000 

Within Groups 7.200 29 .248   

Total 42.553 37    

 

ANOVA 

Vendor selection problem on time delay 

 Sum of Squares df Mean Square F Sig. 

Between Groups 17.753 8 2.219 2.595 .028 

Within Groups 24.800 29 .855   

Total 42.553 37    

 

 

ANOVA 

Procurement problem on time delay 

 Sum of Squares df Mean Square F Sig. 

Between Groups 37.053 11 3.368 15.923 .000 

Within Groups 5.500 26 .212   

Total 42.553 37    

 

ANOVA 

Construction phase problem on time delay 

 Sum of Squares df Mean Square F Sig. 

Between Groups 37.353 12 3.113 14.965 .000 

Within Groups 5.200 25 .208   

Total 42.553 37    

 


