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Abstract : 

To fulfil the above research gap, following specific objectives have been followed: 

 To analyse construction materials according to their significance and level of control. 

 To measure and analyse percentage waste of materials in residential projects. 

 To identify the major causes of material wastage in residential projects. 

 To suggest remedial measures to minimize wastage and reduce cost of project  

 

A total of 21 factors were identified and were categorised into 4 major groups based on their nature. 

Four major groups include: Design and Documentation waste; Operational waste; Waste arising from 

Procurement and Material handling &storage. Study revealed that that last minute client requirement 

(resulting in rework), errors by tradesmen or operatives, purchased products that do not comply with 

specifications, lack of onsite material control, damage of materials during transportation were the 

leading significant factors each in their respective categories of waste generation. Finally, remedial 

measures were suggested to minimise the wastage and reduce the cost of construction projects which 

might prove helpful to construction industries during the planning phase of the project. 

Keywords: Construction Materials; Inventory control; Material Management; Material Waste; 

Wastivity 
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INTRODUCTION 

In generally, construction wastes are in the form of building debris, brick, concrete, steel, timber and 

mixed site clearance materials. These construction wastes arise from various construction activities, 

including land excavation and formation, civil and building construction, industrial construction, site 

clearance, demolition activities, and building renovation. The construction wastes originate from 

various sources no matter direct or indirect wastage. Materials can represent up to 70% of the 

project construction cost, hence anyways to reduce wastage and improve productivity will have 

major cost and time benefits. Any projects which do not have a workable and efficient material 

management will face the material wastage problems and that subsequently will affect the 

construction costs and may lower the profit margin. 

The economic and environmental benefits must be gained from construction waste minimization. 

Hence, waste prevention method is a most pressing issue nowadays. 

 The Environmental Protection Department (EPD) of Hong Kong (2000) defines materials 

waste as comprising of unwanted materials generated during construction, including rejected 

structures and materials, materials which have been over ordered or are surplus to requirements, 

and materials which have been used and discarded 

 A study was conducted through field observation and site monitoring for one of the study 

sites were identified that the residential construction waste as shown in Figure, Wood is 64.0%, 

Concrete is 20.7%, Brick is 9.1%, Metal is 2.5% and Others is 3.7%. 

 

 

Fig 0.1 Sources of waste (Wan, Pei Yung, 2011) 

1.1.1 Sources and Causes of Material Waste 

In generally, waste will occurs on site for a number of reasons, it resulting from all stages of building 

process starting from the design stage until the handover of the projects. There are many factors 

contribute to the generation of material wastage no matter direct or indirect wastage. The factors 

which cause the material wastage in a project were identified in four major sources as shown in 

Table 2.2: (1) design, (2) procurement, (3) material handling, and (4) operational. 

Table 0.1 Sources and Causes of Construction Waste 
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LITERATURE REVIEW 

1.2 Evaluation and Assessment of Performance Measures for Materials Management Process in 

Residential Construction Projects 

In the study, factors affecting material management on construction site and factors 

causing inventory management risks as well as causes wastages on construction sites were 

determined. The aim of this study was to suggest measures for effective material management 

in construction site and also finds the problematic areas causing material wastage. It further 

suggests measures for controlling material wastage. Questionnaire was designed and 

distributed to professionals to determine the importance and practicality of performance 

measures for materials management process in residential construction projects. Among other 

problems, materials management has continued to cause a major obstacle to the success and 

profitability of many construction projects. Effective management of materials represents an 

area with great potential for improving productivity of work and also controlling cost. (V A 

Narmadha et al., 2015) 

1.3 An Assessment of Material Management on Building Construction Sites 

The paper considers the management of materials on building construction sites. In the study, 

method of material procurement practice on construction site, factors affecting material 

management on building construction site as well as causes wastages on construction sites were 

determined. Data for the study was obtained through a structured questionnaire which was 

distributed to ten construction sites in Nigeria and was analysed through relative importance index. 

Findings show that procurement of materials with requisition from site is more common with the 

contractors. Furthermore, the research identifies the following as measures for effective material 

management on building construction site: employment of skilled craftsmen and operators, training 

of both management and other staff, employment of store keeper and security personnel; 

procurement requisition to specify quality, quantity and delivery time; ensuring proper planning and 
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scheduling of building works, introducing material management at the design stage and 

consideration of weather conditions (Ayegba,Calistus, 2013) 

1.4 An Empirical Case Study of Material Management in Construction of Industrial Building by using 

Various Techniques 

This research paper uses the material management techniques like A.B.C analysis, VED analysis and 

SDE analysis in construction of industrial building. These technique leads to effective material 

management in construction projects. A.B.C analysis was based on inventory value of material.VED 

analysis gives priority to utility of material whereas SDE analysis gives availability of material in 

market. There were various functions of material management. These were the identification with 

estimation of material requirement, Procurement, Inventory control, storage, disposal of surplus 

material and scrap. Advance material procurement or delayed both can affect cost, quality and time. 

This can be achieved by using material management techniques (Sayali shet, 2016). 

1.5 Study of Material Management Techniques on Construction Project 

This study deals with the effects of proper materials management techniques on the 

effectiveness of project execution techniques. To cover the objectives two techniques were 

considered. In the first technique, the comparison is made between Planned Vs. Actual 

material consumption using MSP software so to find the problems in planning, purchasing, 

procurement & to suggest remedies regarding the material management and in the second 

method, inventory control technique i.e. EOQ Analysis was used so as to minimise the total 

cost of inventory. Construction material constitutes a major cost component in any 

construction project.  So it's recommended for the contractor to consider that timely 

availability of material as it's a potential cause of successful completion of the project. 

(Aditya A. Pande et al., 2015) 

1.6 Material Management in Construction– A Case Study 

The objective of the present study was to understand about all the problems occurring 

in the company because of improper application of material management. In construction 

project operation, often there is a project cost variance in terms of the material, equipments, 

manpower, subcontractor, overhead cost, and general condition. Material is the main 

component in construction projects. Project cost can be controlled by taking corrective 

actions towards the cost variance. Therefore a methodology was used to diagnose and 

evaluate the procurement process involved in material management along with study of 

cases, surveys and interviews to professionals involved in this area. The results obtained 
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shows that the main problem of procurement is related to schedule delays and lack of 

specified quality for the project. (T. Phani Madhavi et al., 2013) 

. 

METHODOLOGY 

 

. The evaluation of effectiveness of material management systems in construction sector vary from 

project to project due to unique nature of construction industry. In the present study, major sources 

of wastage and its causes are discussed in detail using cause and effect diagram. Design of 

questionnaire, Data collection and the procedure for determining the materials with ABC Analysis, 

Wastivity Analysis and Relative Importance Index (RII) are discussed in detail in this chapter.  

1.7 Always Better Control Inventory Management Technique 

The Always better control (ABC method) inventory management technique is based 

on the principle that a small portion of the items may typically represent the bulk of money 

value of the total inventory in construction process, while a relatively large number of items 

may from a small part of the money value of stores.  

The items “A” Category – 5% to 10% of the items represent 70% to 75% of the 

money value.  

“B” Category – 15% to 20% of the items represent 15% to 20% of the money. 

 “C” Category – The remaining number of the items represent 5% to 10% of the 

money value 

 

Why ABC Analysis? 

 Reduction in investment: under ABC analysis, the materials from group 'A' are 

purchase in lower quantities as much as possible. With this, the effort to reduce 

the delivery period is also made. These in turn help to reduce the investment in 

material. 

 Strict control: under ABC analysis, strict control can be exercised to the materials 

in group 'A' that have higher value. The trick is to manage each category 

separately and as required, as not every category needs the same amount of 

attention and effort 

 Minimum storage cost: since, the ,material from group 'A' are purchase in lower 

quantities as much as possible, it reduce the storage cost as well. 
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 Saving in time: since a signification effort is made for management of the material 

from group 'A', it helps to save time as well. 

 Economy: this method is economical, since equal time and labour is not needed 

for all types of materials. 

1.7.1 Data Collection 

 In the present study, there were five construction projects were selected to perform 

ABC analysis namely Project I, Project II, Project III, Project IV and Project V. All these 

projects were under residential category in Mumbai cities. The data was collected from 

procurement department for all five projects. The material used over a specific period and 

their respective rates were collected in the construction of residential projects. The salient 

features of this project are shown in Table 3.1. 

Table 0.1  Salient features of Residential Projects 

DETAILS PROJECTS STUDIED 

Project I Project II Project III Project IV Project V 

Type Residential Residential Residential Residential Residential 

Location Andheri Vile parle Oshiwara Sewri Santacruz 

Total project cost 73 cr 62 cr 78 cr 59 cr 86 cr 

Status On-going On-going On-going On-going On-going 

Project completion 
time 

Dec-2018 Aug-2018 Jan-2019 May-2018 March-2018 

 

1.7.1.1 Materials & their usage values in Project I 

 For project I, The data was collected from procurement department in which the materials 

description with their respective rates and the quantity of the materials used over a specific period 

were collected while the construction of a residential building. Then the usage value was ascertained 

by multiplying quantity of the material of each item by its unit price (Table 3.2).  

Table 0.2 Data collection of Project I 

Sr No. Materials Usage Value Sr No. Materials Usage Value 

1. Concrete 45190174 14. Cable Copper Flex  234499 

2. Steel Reinforcement 43227226 15. G.I.Pipe  187200 

3. Cement 9446513 16. Murram 105343 

4. Aac block 8130177 17. Paint oil 95874 

5. Plywood  7827369 18. Pvc pipe 62220 

6. Silpoz Sand 7442629 19. Safety Poster   56712 

7. G.I. Binding Wire  3072521 20. Grease MP3 44893 
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8. Pinewood  2592378 21. Wire nail 37800 

9. Diesel 1677275 22. Gumboot 32800 

10. Construction Water 
(10000 Ltr.) 

688500 
23. 

 Safety net  18750 

11. Rubble  564211 24. Scaffolding tag 7860 

12. 
Shuttering oil 343711 

25. Waterproofing 
compound 

4375 

13. Metal halide fitting 
with lamp 

264999 
26. 

  

1.7.1.2  Materials & their usage values in Project II 

 For project II, The data was collected from procurement department in which the materials 

description with their respective rates and the quantity of the materials used over a specific period 

were collected while the construction of a residential building. . Then the usage value was 

ascertained by multiplying quantity of the material of each item by its unit price (Table 3.3). 

Table 0.3 Data collection of Project II 

Sr No. Materials Usage Value Sr No. Materials Usage Value 

1. Concrete 17693677 13. Tiles 91840 

2. Steel Reinforcement 11502250 14. Rust Converter 80000 

3. Cement 8031971 15. Hessian Cloth 78857 

4. AAC Blocks 6227440 16. Sika Top  76440 

5. Sand 4076925 17. Cable Copper Flex  69234 

6. Plywood  1837600 18. PVC Pipe  62220 

7. Pinewood  575093 19. Safety Helmet 41440 

8. G.I. Binding Wire  462540 20. Polythene Sheet  37179 

9. Construction Water  308400 21. Surface Socket. 17100 

10. Diesel 227323 22. V Belt 5400 

11. G.I.Pipe  187200 23. Stone chip 3550 

12. Bricks  100948 24. Pipe bend 2250 

 

 

1.1.1 Data Analysis by ABC Method 

The ABC process consists of a small number of steps. The information was recorded onto a 

spreadsheet to simplify the analysis. All needed was the materials description with their respective 

rates and the quantity of the materials used over a specific period. Then the consumption value was 

ascertained by multiplying quantity of the material of each item by its unit price. Further parts were 

grouped by the consumption value and typically split into 3 classes. 

a) Class A – Material where the consumption value represents approximately 80% of the total 

consumption value. 

b) Class B – Material where the consumption value represents approximately 15% of the overall 

value 

c) Class C – Material where the consumption value represents approximately 5% of the overall value. 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 6, June 2019 510



1.2 Percentage Waste/ Wastivity Analysis 

The first step in minimizing wastage of high and medium value materials is to 

calculate the wastivity of major materials used in construction sites in Mumbai. 

1.2.1 Data Collection 

In the present study, there were five construction projects were selected to perform wastivity 

analysis namely Project I, Project II, Project III, Project IV and Project V. All these projects were under 

residential category in Mumbai cities. Data is collected by the means of Reconciliation statements of 

the materials. 

1.2.2 Data Analysis 

To calculate the wastage of materials following information should be known (Mahesh D. 

Meghani et al., 2011) as shown in Eq. 1: 

 

 Estimated consumption of material at site till required date = A  

 Actual consumption of material till required date = B  

 

Wastage of material, C = B – A 

 

Wastivity =  
           

                         
 *100  

1.8  Identification of sources and causes of material waste  

From the literature review survey, it was observed that various sources are responsible for material 

wastage and their nature varies from project to project. In the present study, it has been decided to 

select the sources of waste which contribute significantly to the generation of materials waste on 

construction sites and several factors affecting wastage while construction of a whole building. These 

sources are broadly categorized as design and documentation waste, operational waste, 

procurement waste and material handling and storage waste. These sources of material wastage are 

subdivided into various factors causing wastage of materials which comprises of total 21 related 

factors. 

The Ishikawa (fishbone) diagram was utilized to demonstrate the factors that may cause material 

wastage in construction projects. The Ishikawa diagram, also known as the cause-and-effect diagram 

or the fishbone diagram, is a tool used for methodically identifying, visualising and presenting all the 

probable causes of a certain problem in a diagrammatical format. The probable causes are 

represented at various stages of detail in interconnected nodes, with the stage of detail increasing as 

a node spreads outward, i.e., an outer node is a cause of the inner node it is connected with. Thus, 

the outermost nodes generally signify the root cause of the problem considered. 

 The detail discussion of each of main group is as discussed below: 
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1.8.1 Design and Documentation Waste 

 Design and documentation waste are the waste generated during the early stage in 

commissioning of construction project. The five major causes of waste resulting from design 

and documentation are last minute client requirement (resulting in rework), poor 

communication leading to mistakes and errors, selection of low quality products, designer's 

inexperience in method and sequence of construction and poor or wrong specifications. 

 

 

Fig 0.1 Design and Documentation waste related factors 

1.8.2 Operational Waste 

Operational wastes are the waste generated during the execution work of the construction projects. 

The five major causes of waste resulting from operational activities on construction sites are errors 

by tradesmen or operatives, use of incorrect material that requires replacement, required quantity 

unclear due to improper planning, poor interaction between various specialists and inclement 

weather. 

 

Fig 0.2 Operational Waste related factors 
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1.8.3 Waste arising from Procurement 

Waste arising from the collection of procedures and methods used in an organization for purchase of 

goods and services. The major causes of waste that result from procurement activities are 

purchasing products that do not comply with specification, unsuitability of materials supplied to the 

site, ordering errors and changes in material prices . 

 

 

Fig 0.3 Procurement waste related factors 

1.8.4 Materials Storage and Handling Waste 

Materials handling as defined in the context of this study involves the transportation of materials 

from one designated point to another. Material storage can be defined as the provision of adequate 

space, protection and control of building materials and components held on site during the 

construction process. The waste arising from them is termed as materials storage and handling 

wastes Thus, lack of onsite materials control, theft, damage to materials on site during 

transportation, poor handling of materials, waste resulting from cutting uneconomical shapes and 

unnecessary inventories on site are the seven major causes of waste arising from material storage 

and handling. 

 

 

Fig 0.4 Material storage and handling waste related factors 
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1.9 Design of Questionnaire Survey 

In order to investigate the factors causing material wastage, a questionnaire was designed to record 

perceptions of constructional professional based on their experience. This questionnaire is 

structured in a fashion which is short and simple. The factors leading to material wastage are 

grouped under particular sources of wastage. There are total of 21 factors causing a major material 

wastage in residential projects. A sample questionnaire is designed to record the views of 

respondents has been shown in Annexure –I. 

The factors were tabulated into a questionnaire form. Recommendations for minimizing material 

wastage in building construction project were studied on view of the results of the study. For each 

factor reply is categorized on a five point likert scale as follows: 

 

 

Table 0.4 Five point likert scale 

Likelihood Rating 

Not a waste cause 1 

Insignificant waste cause 2 

Quite a cause of waste 3 

Significant waste cause 4 

Major waste cause 5 

1.10 Data collection 

In the present study, there were five construction projects were selected to perform 

Questionnaire analysis namely Project A, Project B, Project C, Project D and Project E. All 

these projects were under residential category in Mumbai cities. The salient features of this 

project are shown in above Table 3.1. This questionnaire was circulated among material 

managers of five projects and further it was received from them. 

1.11 Data Analysis 

 The responses obtained from the material managers for project A, project B, project C, project D 

and project E were analysed to find relative importance index and the causes of material wastage 

were ranked accordingly to each group under sources of material wastage. 
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1.11.1 Relative importance index 

The contribution of each of the factors to material wastage was examined and the 

ranking of the factors in terms of their criticality as perceived by respondents was done by the 

use of Relative Importance Index (RII) which was computed using equation (Eq. 2) 

                                        
∑    

  
                                         (Eq. 2) 

Where:  i = response category index 

Wi= the weight assigned to i
th

 response = 1, 2, 3, 4, 5, respectively. 

 Xi = frequency of the i
th

 response given as percentage of the total responses for each 

factors.   

In this chapter, an Inventory control technique like ABC Analysis was carried out to 

analyse the materials into different category according to their usage value. Furthermore, 

wastivity of materials were calculated and compared with other research works. In addition to 

this, results of Questionnaire survey with the help of Relative Importance Index (R.I.I) were 

discussed to quantify the major causes of material wastage. 

1.12 Always Better Control Analysis 

 A material classification according to their usage values was carried out for five 

residential projects namely as Project-I, Project-II, Project-III, Project-IV and Project-V. The 

results of materials are discussed in the form of Class-A, Class-B, and Class-C for various 

projects as discussed below 

 

 

1.12.1 Classification of materials in Project I 

  

 Data collected from project I is analysed through ABC technique. The item is 

structured in a diminishing order through their usage value. A calculation of the total 

accumulated value and the percentage of this value are obtained. Subsequently, an evaluation 

of the results and the classification of items into three categories is been carried out. 

Table 0.5 ABC Analysis of Project I 
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Material 
Usage 
Value 

Total 
accumulated 

value 

Total accumulated 
value % 

Material 
classification 

Concrete 
4519017

4 
45190174 34.40% A 

Steel Reinforcement 
4322722

6.87 
88417400.87 67.31% A 

Cement 9446513 97863913.87 74.50% A 

Aac block 8130177 105994090.9 80.69% B 

Plywood  
7827369.

75 
113821460.6 86.65% B 

Silpoz Sand 
7442629.

143 
121264089.8 92.32% B 

G.I. Binding Wire 
3072521.

6 
124336611.4 94.66% C 

Pinewood  
2592378.

117 
126928989.5 96.63% C 

Diesel 
1677275.

32 
128606264.8 97.91% C 

Construction Water 
(10000 Ltr.) 

688500 129294764.8 98.43% C 

Rubble  
564211.7

685 
129858976.6 98.86% C 

Shuttering oil 343711.8 130202688.4 99.12% C 

Metal halide fitting with 
lamp  

264999.8
6 

130467688.2 99.32% C 

Cable Copper Flex  234499.6 130702187.8 99.50% C 

G.I.Pipe  187200 130889387.8 99.64% C 

Murram 
105343.3

492 
130994731.2 99.72% C 

Paint oil 95874 131090605.2 99.80% C 

Pvc pipe 62220 131152825.2 99.85% C 

Safety Poster  Wooden 
Frame 

56712.6 131209537.8 99.89% C 

Grease MP3 44893 131254430.8 99.92% C 

Wire nail 37800 131292230.8 99.95% C 

Gumboot 32800 131325030.8 99.98% C 

Mosquito net 18750 131343780.8 99.99% C 

Scaffolding tag 7860 131351640.8 100.00% C 

Waterproofing 
compound 

4375 131356015.8 100.00% C 

A graphical representation of the analysis is shown below. The axes of the representation of 

the coordinate system are the items and the total percentage of the accumulated usage value. 

From a total of 25 items, the items which belong to “A” class materials are concrete, steel 

reinforcement and cement. AAC blocks, Plywood and Siploz sand are “B” class materials 
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and rest materials are “C” class materials like construction water, G.I. binding wire, rubble 

etc. 

 

 

Fig 0.5 Graphical Representation of Project I 
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