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Abstract - Material management, is the management
procedure including planning and controlling necessary
actions to make certain that the right quality and quantity of
materials as well as equipment are specified in a timely
manner and are obtained at a reasonable cost and are made
available when needed. In construction industries, materials
management is a major target area where considerable
improvements can be made. Materials constitute over 60-70%
of the overall cost of a construction project, hence it is
required to make certain that the materials are utilized in the
most effective manner such that the material wastage and
late ordering are minimised and avoided in order to keep
construction costs down, especially in today's competitive
market. This research aims to assess the role of material
management in construction projects, to find out the various
factors affecting material management .A regression model
for effective material management in construction projects is
also presented.
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1. INTRODUCTION

Material management is a management tool which controls
the planning, scheduling and acquiring of materials that are
required for the successful accomplishment of a project, ie it
is a process of planning and controlling the flow of materials
within a project. Material management make sure that it is
able to buy materials at a reasonable price at required
quality and quantity. It aims at utilising the materials at the
most effective manner, thereby minimising the material
wastage. It helps to produce the final product such that it will
be successful in the market. Thus the activities in material
management spans from the acquirement of raw materials
to the final dispatch of the product.

1.1 Objectives of Material Management
The following are the key objectives of material
management in construction projects.
1) Support the operational requirements.

2) Manage the material process efficiently and
effectively.

3) Select, develop and maintain supply source.
4) Support organizational goals.
5) Develop strong relationship with other groups.

6) Develop he integrated master plans that
support organizational goals.

The fundamental aspect of material management is to
plan acquirement and govern the conveyance of materials
assuring no wastage of materials. The technique of effective
material management determines when and how much a
quantity of materials are requisite as well as directs how to
use the materials efficiently.

1.2 Role Of Material Management

An effective material management system can bring many
benefits for a construction industry. Among these benefits
are:

1) Reducing the overall cost of materials.

2) Better handling of materials.

3) Reduction in duplicated orders.

4) Materials will be available on site when needed.
5) Improves labour productivity.

6) Improvements in project schedule.

7) Quality Control.

8) Better field material control.

9) Better relation with suppliers.

10) Reduce material surplus.

11) Results in effective storage of materials on site.
12) Stock Reduction.

13) Purchase savings

14) Better cash flow management.

15) Stock Reduction.

2. RESEARCH METHODOLOGY

The objective of this research is to investigate the role and
analyse the factors affecting material management practices
of construction projects in the northern regions of Kerala,
India so that ways of improving them may be formulated. In
order to determine the factors affecting material
management, a questionnaire survey has been conducted.

The survey was conducted by direct interview method.
2.1 Formulation of Questionnaire

The questionnaire was formulated to allow the goals of the
research to be best achieved. In order to fulfill the
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requirements laid down in objective of the research the
questionnaire was divided into three sections.

1. Background Information: This section was further
divided into two sub divisions, one for collecting the
factual information concerning the name of the
organization and the field of work they were active
in. Other was to gather the data about the
interviewee regarding their role in the project,
experience, type of projects involved etc.

2. Data Collection: This final section dealt with the
discussions with experts from various firms
regarding the problems in material management
tasks and technologies needed to manage materials
better.

3. Ranking of Factors: This section consists of 10 main
factors affecting material management which were
identified based on the data availiable from different
journals on material management in construction
projects .Based on the Likert’s Scale, the respondents
were asked to choose any of the 5 ordinal measures
according to the level of importance.

2.2 Selection of Firms

The questionnaire survey was conducted among construction
companies in the Northern regions of Kerala. A total of 24
companies were selected for the questionnaire survey. Out
of these 13 firms were large industries and 8 no’s of medium
size industries. Rest of the firms were small industries.

3. DATA ANALYSIS AND FINDINGS

This section of the paper analyses the results of the survey
and draws the conclusions which establish the ranking of
factors affecting material management. Data collected from
90 respondents were analysed from different construction
firms. The responses received were relatively balanced with
32% of Site engineers, 25.56% of project engineers, 17.78%
of contractors, 13.33 % of store managers, 7.78% of
supervisors, and 3.34% of design coordinators. A from
building and 12 from civil contractors. Most of the building
contractors are involved with commercial contracts. The
civil contractors are involved in road constructions and
other works.

u Project enginer

 Superin
o conbiacion
A Store Manager

# Design mordinati

Chart -1: Respondents Position Details

The data gathered was manually analysed by the RII
method by which a numerical figure for each factor is
obtained ,known as its Relative Importance index. The
Relative Importance (RII) index is used to rank the factors.
Total 64 factors were analyzed using RII Method and ranked
as shown in Table 1.

Table -1: Ranking of Factors
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Name RII Rank
Training staff on instructions about 0.88 1
handling the materials
Forecasting the market price 0.86 2
Poor communication between supplier 0.83 3
and purchase ’
Waste in construction sites 0.83 3
Networks line of balance 0.82 4
Using excessive quantities of materials 0.82 4
Seasonal problems 081 5
Non Standard specification 0.80 6
Ensuring scientific record keeping 0.76 7
Level of Design complexity 0.75 8
Recycle damaged components 073 9
Theft 0.73 9
Unclear design detailing 0.73 9
Mode of placing orders 073 9
No adequate storage space 073 9
Damage occurring at stores 0.73 9
Undefined Scope 0.72 10
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Name RII Rank

Damaged materials delivered 0.71 11
In complete proposals 0.70 12
Shortage of skilled and unskilled labors 0.70 12
Bar chart 0.70 12
Unavailability of material in the market 069 13
Implementing defect tracking 0.69 13
mechanism '

Changes in design by the owner 0.68 14
Inefficient workforce 0.68 14
Incorrect Type of materials delivered 0.68 14
Lack of security personnel 0.68 14
Lack of care in transportation of 0.68 14
materials '

Minimizing double handling 0.68 14
Labor strikes 0.67 15
Scarp disposal 0.67 16
Not determining when and what 0.66 17
materials are needed '

Too many suppliers to qualify 0.66 17
Poor communication 0.66 17
Improper site management practices 0.66 17
Technological Obsolescence 0.66 17
Loss of materials 0.66 17
Others 0.66 17
Inaccurate material specification 0.65 18
Daily recording of using materials in the 0.65 18
project '

Coordination of team work 0.65 18
Inefficient utilization of materials 0.65 18
Over ordering of material 0.65 18
No supplier quality assurance 0.64 19
Reporting the problem (wastage, defect 0.64 20

etc.)

Name RII Rank

Material requirement planning technique 0.64 20
used
Late delivery 0.63 21
Keeping track of materials 0.63 21
Cutting of material 0.63 21
Wastage control Techniques 063 21
Frequency of on site material check 063 21
Weather conditions 0.63 21
Non Availability of material 0.62 22
Incorrect size of materials delivered 061 23
Incorrect quantity delivered 061 23
Use of incorrect material 061 23
ABC analysis 061 23
EOQ analysis 061 23
Change in BOQ 061 23
Damage due to weather 0.59 24
Corrosion 057 25
Lack of design team experience 055 26
Time taken to investigate and qualify the 055 27
suppliers '
Previous experience with the supplier 055 27
Poor communication between purchase 28

. 0.53
and finance department
Inflation 0.53 29

Relative Importance Index (RII) was used to derive the
relative significance and ranking of the factors found.

RII = YW /(A *N)
where,
W= Weighting given to each factor by the respondents
A= The highest weight (ie, 5 in this case)
N= The total number of respondents.(ie, 90 in this case).
The RIl ranges from 0 to 1, higher the value more important
the factor is.

The above listed factors can be categorized into ten main
groups, namely:
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1) Design Related Factors

2) Material Planning & Scheduling Factors

3) Factors Related To Vendor Selection

4) Labor Related Factors

5) Procurement Problems

6) Factors At Construction Site

7) Store Management

8) Waste Management

9) Techniques Used In Material Management
10) General Factors
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‘Chart -1: Main Factors Effecting Material Management
Versus RII Value

Labor Related factors and material Planning and scheduling
are found to be the most influential groups of factors for
effective material management in construction projects.
Then comes the design related factors, followed by Store
Management, Waste Management, General Factors, Factors
At Construction Site, Procurement Problems, Techniques
Used In Material Management and finally Factors Related To
Vendor Selection.

3.1 Regression Model

The arranged factors was then analyzed based on statistical
tool , multiple regression analysis. . The regression analysis
was done using SPSS Software (Statistical Package for Social
Sciences). A number of regression models were obtained, five
of these are shown in the figure (1).

It is clear from the above tables that the factor which mostly
effect the effective material management in construction
industries is “training of staffs about the right handling of
materials within the site”. The forecasting the market price
for the required materials is also found to be important for
the effective material management. Construction Waste
management, poor communication between suppliers, design
complexities, technologies used for material management etc.
plays a crucial role in the effective material management in
construction.

Comfuorn’

Fig-1: Regression model coefficients
4. CONCLUSION

The Construction sector is responsible for the social and
economic growth of the society. Material management is of
the major challenges for the industry since it effects the
overall cost of the project. A questionnaire based survey was
used to judge the attitude of Contractors, Project
Engineers, Store In charge and Site Supervisors towards
factors affecting Material Management of construction firms
in Northern Regions of Kerala. The firms chosen consist of
both private and public sector. Majority of the firms chosen
were large industries coming under the category of Private
sector. About 90 respondents were interviewed. Out of these
were 29 no of Site engineers, 23 no’s of Project Engineer 16
no’s of Contractors, 7 no’s of Supervisors, 12 no’s of Store
managers, 3 no’s of design coordinators. The respondents
were requested to indicate the level of importance of each of
the 67 factors of Material management as critically
important, Very important, Important, Fairly important, No
effect at all. Results indicated that the most important factor
affecting Material management of construction firms are
Adequate training provided for staffs regarding how to
effectively handle the materials, Poor quality of materials,
Unclear and in adequate details in drawings, Material
management technics used, technological obsolescence,
Forecasting of market price, errors in design documents,
poor waste management in construction site, Poor
communication,
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