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Accepted: 3 August 2017 Construction projects are more often than not plagued by poor performances such as delays,
cost overrun, low productivity, construction wastes and compromised quality. Amongst the
critical contributory factors of poor project performances, is the ineffectiveness of materials
management occurring in the construction sites. Indeed, materials management is a very
important component for construction projects. However, there are only limited numbers
of research available regarding this topic. Thus, this research focuses its study on materials
management, specifically in identifying the influential factors that affect materials man-
agement in the construction project activities. Literatures from books, journal articles and
conference papers related to poor project performances and materials management have
been reviewed. Consequently, this study sorted the salient influential factors and catego-
rized them based on their specific group. Out of 47 factors identified, they are classified into
8 groups. They are (1) site condition; (2) planning and handling on site; (3) management;
(4) materials; (5) supplier and manufacturer default; (6) transportation; (7) contractual;
and (8) governmental interferences. In conclusion, this study contends that by identifying
the influential factors affecting materials management, it will help construction players to
avoid the occurrence of those factors and will minimize the negative impacts on the overall
performance of construction projects. Hence, the handling-over of project will be according
to schedule and not delayed by materials mismanagement.
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Introduction

Construction industry plays a vital role in the so-
cioeconomic growth of a country and is an agent for
national development [1, 2]. Economically, it gener-
ates increase in the nation’s gross domestic product
(GDP) [3, 4] and contribute significantly to the na-
tional wealth and economic prosperity. Additional-
ly, construction projects also play a significant role
in safety, health and environmental aspects of the
society by creating physical facilities and social in-
frastructure [1, 5]. In Malaysia, the construction in-
dustry has been an important and productive sec-
tor as it contributes significantly to the economic

growth with 3–5 per cent of the national economy
GDP [5, 6]. In addition, the Tenth Malaysia Plan
(2011–2015) has recognized that this industry had
a great impact on the Malaysian construction sec-
tor. Hence, the Ministry of Works had been allocat-
ed with RM138 billion for its physical development
projects to be undertaken by construction sector un-
der this plan [7]. This shows that the contribution
of this sector is essential to the national economy
and has an important role in improving the people’s
quality of life [5, 8].

However, despite the importance of the construc-
tion industry to the nation’s socioeconomic growth,
this industry faces many challenges and issues relat-
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ed to poor construction project performances [9, 10].
This poor performance has been attributed to the
ineffective resources management in the construction
projects [11, 12]. As a result, construction projects
had suffered with delays, cost overrun, construction
wastes, low productivity, compromised quality etc.
[1, 8, 12–16]. Prior literature reports that shortage of
materials is among the most significant factors that
contribute to delays, cost overrun and low productiv-
ity [14, 17, 18] Therefore this again shows that inef-
fective materials management that causes materials
shortage occurs in construction sites affects project
performance [19].

However, literature also reveals that very little re-
search has been carried out by academics and practi-
tioners on the problems faced by the local construc-
tion industry [1]. This is specifically in terms of lo-
cal construction materials management effectiveness
[20–22]. Nonetheless topics regarding materials man-
agement practices and information and communica-
tion technology (ICT) have been researched before.
But, there are limited studies that focus on influen-
tial factors affecting materials management. As it is
essential to gain better insights and understanding
of the factors influencing project performance, this
study is now being embarked. Therefore, this study
aims to identify the influential factors affecting mate-
rials management in construction projects and then
to highlight the identified influential factors.

Materials management

in construction projects

Construction materials constitute a major por-
tion of the total cost in a construction project. It
has been pointed out that the construction materi-
als can constitute 50–60 per cent of the project cost
[18]. Due to its role and major portion in construc-
tion projects, materials management has becomes a
critical component and an essential function that im-
proves productivity in construction projects. Thus,
it is necessary for construction companies to under-
stand the effects of proper materials management to-
wards the success of project execution [19].

Materials management is defined by Business
Roundtable in Modern Management System as ‘the
planning and controlling of all necessary efforts to
ensure that the correct quality and quantity of ma-
terials and equipment are appropriately specified in
a timely manner are obtained at a reasonable cost,
and are available when needed’ [19, 23]. However,
some defined it directly with a concept that involved
integrating process whereby all procurements of ma-
terials are combined under one management func-

tion [24, 25]. Briefly, materials management can be
defined as a planned process that consist of iden-
tifying, purchasing, delivering, handling, allocating
of storage and minimizing wastes with the purpose
of ensuring the availability of sufficient quantities of
material for project needs [19, 21].
Materials management in a construction project

consists of seven integrated processes and functions
[19, 23]. They include project planning, materi-
als take-off, suppliers’ enquiry, purchasing, materials
control, warehousing, expediting and shipping.

Project planning

In materials management function, the planning
phase starts with identification and determination of
required materials that need to be purchased and its
availability [19, 26, 27]. This function covers schedul-
ing and logistic planning as it is important to ensure
an efficient transfer of materials from the suppliers
to the project site in a timely manner and can fulfil
the construction need [21–28].

Materials take-off

Materials take-off function is to acquire an actual
total quantity of materials used in the construction
projects. This process is able to identify the materi-
als needed, including its specifications and calculate
the required quantity of materials [23].

Suppliers enquiry

This process involves the identification and selec-
tion of suppliers. The criteria that need to be con-
sidered during the selection of suppliers are materials
quality, delivery dependability, materials price, sup-
pliers’ service and performance [19, 23, 25].

Purchasing

Primarily, materials management process is as-
sociated with the purchasing process. This process
is associated with the purchase of materials outside
the organization to support the companies’ opera-
tions and the materials must be purchased in a timely
manner to ensure the availability of materials in the
construction sites [19, 23].

Materials control

Materials control function includes materials
handling, distribution and usage [29, 30]. This func-
tion is important to avoid any potential materials
shortage or surplus occurring at the construction
sites. The efficiency of this function optimizes the
construction productivity and minimizes the con-
struction wastes [23, 31].
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Warehousing

Warehousing relates to materials storage and it
is important because the duration between order-
ing and receiving materials is uncertain. Therefore,
there is a necessity that delivered materials need to
be stored within the site area [30].

Expediting and shipping

This process is to ensure that suppliers deliver
materials, technical specification, and equipment to
the construction sites as per schedule based on the
terms, stipulated date in the purchase order and the
project’s requirements and schedules. The purpose of
expediting is to provide timely information related to
materials deliveries [19, 23].

Influential factors affecting

materials management

The factors influencing materials management
have been the subject of inquiry especially in as-
pects such as time overrun, cost overrun, construc-
tion wastes and low productivity. However, studies
that focused and discussed solely on factors of ma-
terials management is very limited. Furthermore, in
order to improve project performance, it is necessary
to identify the factors affecting materials manage-
ment. No doubt there have been several researchers
who have identified the influential factors under nu-
merous topic. Studies done in at least four countries
showed certain factors influenced materials manage-
ment. For example a study in the construction labour
productivity in Turkey revealed that materials man-
agement is a very important factor that impacted la-
bor productivity. The factors associated with materi-
als management were fluctuations in material prices,
extensive multiple-handling of materials, improper-
ly sorted or marked materials that made them diffi-
cult to define, wrong materials from the specification,
poor quality due to production errors, unsystematic
flow of material, improper material usage, improper
planning, design changes leaving management little
time to order necessary materials, on-site transporta-
tion and congested site [32].
Similarly, a study on factors influencing crafts-

men’s productivity in Chile reported that the main
identified factor was materials-related problem which
consist of ‘lack of on-time delivery’, ‘insufficient
equipment to move materials’ or ‘lacking of on-
site logistic’ and ‘excessive paperwork’ [17]. More-
over, another study in Indonesia also has reported

a similar finding that ‘lack of materials’ has affect-
ed the craftsmen’s productivity. The causes of non-
availability of materials were due to on-site trans-
portation difficulties, excessive paper works, improp-
er materials storage and inadequate planning [33].
Generally, the availability of materials on construc-
tion sites has major implications to construction
labours’ productivity. On the contrary, a study con-
ducted in Australia revealed that lack of materials
was ranked fifth as having an effect on the construc-
tion productivity. Other factors that contributed to
lack of materials were shortage of fund, inadequate
planning, excessive paperwork, improper materials
usage with respect to specifications, fluctuation in
materials availability, waste due to negligence, im-
proper materials storage, poor delivery of materials
to site, on-site transportation difficulties and poor
materials handling on-site [4]. Even though the find-
ings showed that ‘lack of materials’ was ranked at
fifth place, the ineffective materials management still
contributed to poor productivity in the Australian
construction projects.

The studies above had identified from the lit-
erature reviews, several factors that affect materi-
als management. However, in an effort to identify
the factors exhaustively, all the factors must relate
to the process and function of materials manage-
ment i.e. project planning, materials take-off, vendor
enquiry, purchasing, materials control, warehousing,
expediting and shipping. This means that the identi-
fied influential factors should contribute to the short-
age of materials. It is noted also from the literature
review that some of the factors are interrelated or
overlapped with each other. Sometimes, the factor is
termed differently, but it represents the same mean-
ing. For example ‘use of incorrect material’ is similar
to ‘improper material usage’ in meaning. Hence, in
order to represent the influential factors in a suitable
arrangement and to avoid duplication, this study has
made some rationalization. The alteration either in-
volves rephrasing or remains in the original phrase
as highlighted by previous researchers.

In summary, a total of 47 influential factors have
been initially identified from different studies by pre-
vious researchers. These factors have been identified
from 28 published papers in various topics such as
time overrun, cost overrun, construction wastes, low
productivity as well as materials management. Ta-
ble 1 shows the list of the 47 influential factors and
their sources as per enlisted references (in brackets).
The frequency column is useful to see the most men-
tioned factors in previous studies.

84 Volume 8 • Number 4 • December 2017



Management and Production Engineering Review

T
a
b
le
1

S
u
m
m
a
ry
o
f
id
en
ti
fi
ed
in
fl
u
en
ti
a
l
fa
ct
o
rs
.

In
fl
u
en
ti
a
l
fa
ct
o
rs

[2
]
[4
]
[1
3
]
[1
4
]
[1
7
]
[2
0
]
[3
2
]
[3
3
]
[3
4
]
[3
5
]
[3
6
]
[3
7
]
[3
8
]
[3
9
]
[4
0
]
[4
1
]
[4
2
]
[4
3
]
[4
4
]
[4
5
]
[4
6
]
[4
7
]
[4
8
]
[4
9
]
[5
0
]
[5
1
]
[5
2
]
[5
3
]
F
re
q
.

1
S
h
o
rt
a
g
e
o
f
fu
n
d

√
√

√
√

√

5

2
Im
p
ro
p
er
m
a
te
ri
a
l
u
sa
g
e

√
√

√
√

√
√

√
√

8

3
O
rd
er
in
g
er
ro
rs

√
√

√
√

√
√

6

4
E
x
ce
ss
iv
e
p
a
p
er
w
o
rk

√
√

√
√

4

5
D
el
ay
in
m
a
te
ri
a
l
p
ro
cu
re
m
en
t

√
√

√
√

4

6
C
o
m
m
u
n
ic
a
ti
o
n
b
re
a
k
d
ow
n

b
et
w
ee
n
m
a
in
o
ffi
ce
a
n
d
si
te

o
ffi
ce

√
√

√

3

7
P
o
o
r
co
-o
rd
in
a
ti
o
n
b
et
w
ee
n

m
a
in
o
ffi
ce
a
n
d
si
te
o
ffi
ce

√
√

√
√

4

8
W
a
st
es
d
u
e
to
n
eg
li
g
en
ce

√
√

√

3

9
In
a
d
eq
u
a
te
q
u
a
li
fi
ed
&
ex
p
er
i-

en
ce
d
st
a
ff

√
√

√
√

4

1
0
In
effi
ci
en
t
co
m
m
u
n
ic
a
ti
o
n
in

co
n
st
ru
ct
io
n
si
te
s

√
√

2

1
1
U
n
sy
st
em
a
ti
c
d
o
cu
m
en
ta
ti
o
n

√
√

2

1
2
D
el
ay
in
fo
rw
a
rd
in
g
in
fo
rm
a
-

ti
o
n
o
n
si
ze
s
o
f
m
a
te
ri
a
ls
to
b
e

u
se
d

√
√

2

1
3
T
a
k
in
g
o
ff
er
ro
r

√
√

2

1
4
L
a
ck
o
f
m
a
te
ri
a
l
co
n
tr
o
l

√

1

1
5
L
a
ck
o
f
su
p
er
v
is
io
n

√

1

1
6
P
o
o
r
q
u
a
li
ty
o
f
m
a
te
ri
a
l

√
√

√
√

√
√

√
√

8

1
7
M
a
te
ri
a
l
p
ri
ce
fl
u
ct
u
a
ti
o
n

√
√

√
√

√
√

6

1
8
D
a
m
a
g
es
o
f
m
a
te
ri
a
l

√
√

√

3

1
9
S
h
o
rt
a
g
e
o
f
m
a
te
ri
a
l
in
m
a
rk
et

√
√

√
√

4

2
0
M
a
te
ri
a
ls
su
p
p
li
ed
in
p
a
ll
et

√
√

2

2
1
F
lu
ct
u
a
ti
n
g
d
em
a
n
d

√
√

2

2
2
Im
p
ro
p
er
ly
m
a
rk
ed
m
a
te
ri
a
ls

√

1

2
3
O
n
-s
it
e
tr
a
n
sp
o
rt
a
ti
o
n
d
iffi
cu
l-

ti
es

√
√

√
√

√
√

√

7

2
4
P
o
o
r
d
el
iv
er
y
o
f
m
a
te
ri
a
ls
to

si
te

√
√

√
√

√
√

√
√

√

9

Volume 8 • Number 4 • December 2017 85



Management and Production Engineering Review
T
a
b
le
1
[C
o
n
t.
]

In
fl
u
en
ti
a
l
fa
ct
o
rs

[2
]
[4
]
[1
3
]
[1
4
]
[1
7
]
[2
0
]
[3
2
]
[3
3
]
[3
4
]
[3
5
]
[3
6
]
[3
7
]
[3
8
]
[3
9
]
[4
0
]
[4
1
]
[4
2
]
[4
3
]
[4
4
]
[4
5
]
[4
6
]
[4
7
]
[4
8
]
[4
9
]
[5
0
]
[5
1
]
[5
2
]
[5
3
]
F
re
q
.

2
5
D
a
m
a
g
e
d
u
ri
n
g
tr
a
n
sp
o
rt
a
ti
o
n

√
√

√

3

2
6
In
a
d
eq
u
a
te
p
la
n
n
in
g

√
√

√
√

√
√

√
√

√
√

√

1
1

2
7
P
o
o
r
m
a
te
ri
a
l
h
a
n
d
li
n
g

√
√

√
√

√
√

√
√

√
√

1
0

2
8
In
effi
ci
en
t
eq
u
ip
m
en
t
fo
r
u
n
-

lo
a
d
in
g

√
√

√
√

4

2
9
L
a
ck
p
ro
te
ct
io
n
d
u
ri
n
g
u
n
-

lo
a
d
in
g

√
√

2

3
0
U
n
sy
st
em
a
ti
c
fl
ow
o
f
m
a
te
ri
a
l

√

1

3
1
R
es
tr
ic
te
d
eq
u
ip
m
en
t
m
ov
e-

m
en
t
a
t
si
te

√
√

√
√

√
√

√
√

√

9

3
2
C
o
n
g
es
ti
o
n
o
f
si
te

√
√

1

3
3
L
a
ck
o
f
m
a
te
ri
a
ls
st
o
ra
g
e

√
√

√
√

√
√

√
√

√
√

√
√

√
√

1
4

3
4
In
a
p
p
ro
p
ri
a
te
si
te
st
o
ra
g
e

√
√

√
√

4

3
5
Im
p
ro
p
er
st
o
ri
n
g
m
et
h
o
d
s

√

1

3
6
M
a
te
ri
a
ls
st
o
re
d
fa
r
fr
o
m

w
o
rk
in
g
a
re
a

√

1

3
7
D
el
ay
s
in
m
a
te
ri
a
l
d
el
iv
er
y

√
√

√
√

√
√

6

3
8
S
u
p
p
li
er
s
er
ro
rs

√
√

√

3

3
9
D
el
ay
in
m
a
n
u
fa
ct
u
ri
n
g

√
√

√

3

4
0
L
a
ck
o
f
co
m
p
et
en
t
su
p
p
li
er
s

√

1

4
1
W
o
rk
st
o
p
p
a
g
es
a
t
fa
ct
o
ri
es

√

1

4
2
M
o
n
o
p
o
ly
b
y
p
a
rt
ic
u
la
r
su
p
-

p
li
er
s

√

1

4
3
W
ro
n
g
m
a
te
ri
a
ls
fr
o
m
sp
ec
ifi
-

ca
ti
o
n

√
√

√
√

√

4

4
4
A
m
b
ig
u
o
u
s
m
a
te
ri
a
l
sp
ec
ifi
ca
-

ti
o
n

√

1

4
5
C
h
a
n
g
es
o
f
m
a
te
ri
a
l
sp
ec
ifi
ca
-

ti
o
n
d
u
ri
n
g
co
n
st
ru
ct
io
n

√
√

√

3

4
6
D
el
ay
in
cu
st
o
m
cl
ea
ra
n
ce
fo
r

im
p
o
rt
ed
m
a
te
ri
a
ls

√

1

4
7
L
a
ck
o
f
p
o
li
cy
in
p
ro
cu
re
m
en
t

m
a
te
ri
a
ls

√

1

86 Volume 8 • Number 4 • December 2017



Management and Production Engineering Review

In the mean time, several approaches have been
adopted by this study in relation to classifying the
influential factors group that affect materials man-
agement. However, based on previous studies, the
classification schemes of each group is quite var-
ied. Reference [43] classified the factors affecting
labour productivity into 10 groups: manpower, lead-
ership, motivation, time, material/tools, supervision,
project, safety, quality and external factors. Another
study sorted the factors contributing to construction
wastes into 7 categories: design, handling, workers,
management, site condition, procurement and exter-
nal factors [13]. Interestingly, an author classifies the
construction wastes based on the origin and causes
[39]. The group classification proposed by the lat-
ter author is found relevant therefore acceptable to
be adopted in this study. The identified influential
factors are categorized into 8 groups: site condition,
planning and handling on site, management, materi-
al, transportation, supplier or manufacturer default,
contractual and governmental interferences. Figure 1
illustrates the Fish bone influential factors that are
classified into respective 8 groups affecting materials
management efficiency.

Fig. 1. Fish bone diagram of group factors affecting ma-
terials management efficiency [54].

Site condition group

The formation of the ‘site condition’ group is
adapted from the classification proposed by previous
author [13]. It has been agreed that it is needed to
consider site condition while dealing with materials
management [30]. In this category, there are 6 in-
fluential factors: lack of materials storage, restricted
equipment movement at site, unsuitable site storage,
improper storing methods, congestion of site and ma-
terials stored far from working area. Generally, under
this category, the factors are related to access and
storage on construction site.

Planning and handling on site group

The formation of the ‘planning and handling on
site’ category is based on the group classification pro-
posed by previous authors [14, 48]. This group con-
sists of 5 influential factors: inadequate of planning,
poor material handling, inefficient equipment for un-
loading, lack of protection during unloading and un-
systematic flow of materials.

Management group

The formation for the ‘management’ group is
adapted and modified from previous studies [39, 49].
This group comprises 15 influential factors: improp-
er material usage, ordering errors, shortage of fund,
excessive paperwork, delay in materials procurement,
communication breakdown, poor coordination, waste
due to negligence, lacking in qualified staffs, ineffi-
cient communication in construction sites, unsystem-
atic documentation, delay in forwarding information
on sizes of materials to be used, taking off error, lack
of materials control and lack of supervision.

Materials group

The ‘materials’ group is adapted according to a
previous study that classified the factors under the
group as ‘material and tool’ [43]. However, in or-
der for the factors to be more specific and related
to materials, the group name proposed by previous
study as ‘material and tools’ is now changed simply
to ‘materials’ group. In this category, there are 7 in-
fluential factors: poor quality of materials, materials
price fluctuation, damages of materials, shortage of
materials in market, materials supplied without pal-
let, fluctuating demand of materials and improperly
marked of materials.

Suppliers and manufacturers’ default group

The formation of this group is based on the group
proposed by a previous study that named it as the
‘suppliers’ default’ [49]. After reviewing the identified
influential factors, and in order to reasonably rep-
resent the influential factors under this group, the
group name is expanded into ‘suppliers’ and man-
ufacturers’ default’. This group consists of 6 influ-
ential factors: delay in materials delivery by suppli-
ers, suppliers errors, delay in manufacturing, lack of
competent suppliers, work stoppages at factories and
monopoly control by particular supplier.

Transportation group

The ‘Transportation’ group is classified according
to what was proposed by previous studies [39, 49].
Hence, this group name which is ‘transportation’ is
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also applied to categorize the influential factors. This
group consists of 3 influential factors: poor delivery
of materials to site, on-site transportation difficulties
and damage during transportation.

Contractual group

This group formation is based on the category
proposed by a previous study that categorized it as
‘lack of clarity in project scope’ group [14]. However,
the group name is rephrased into ‘contractual’ group
to reasonably represent each influential factor. In this
group, there are 3 influential factors: wrong materials
from specification, changes of materials specification
during construction and ambiguous materials speci-
fication.

Governmental interference group

The formation of this group name is based on
a previous study [49]. The authors proposed the
group name as ‘governmental regulation’. Howev-
er, in order to be generally more representative of
the identified influential factors by the previous re-
searchers, the group name is altered to ‘governmen-
tal interference’ group. This group only consists of
2 influential factors: delay in custom clearance for
imported materials and lack of policy in procuring
materials.

Overall, this study has extensively identified the
various factors might affect materials management
efficiency in construction projects. Since there is
a wide array of factors involved, managing materi-
als therefore become more complex and difficult [55].
It is found that the conventional materials manage-
ment practice is no longer efficient in the context
of current business perspectives. This is because the
conventional practice is labour intensive, inaccurate
and error prone [56]. Therefore, several authors had
suggested certain industrial engineering techniques
and methods to facilitate the efficiency of materi-
als management in the construction projects. For in-
stance, Materials Requirement Planning (MRP) is
able to assist the inventory control [57, 58], Just-in-
Time (JIT) is the strategy for controlling the flow
of construction materials [19, 23, 57, 59], and Enter-
prise Resource Planning (ERP) is a useful tool for
integrating the flow of information in managing con-
struction materials [59–61]. Apparently, these tech-
niques and methods have been introduced to improve
the materials management efficiency.

Conclusions

In essence this study has identified 47 influen-
tial factors that affect efficiency of materials man-

agement. These factors are then categorised into 8
specific groups according to their respective themes.
Initial finding shows that the highest number of in-
fluential factors is under ‘management’ group which
consists of 15 influential factors. However, further ex-
amination will have to be conducted with practition-
ers to confirm the relevancy of those influential fac-
tors and each group in the context of the Malaysian
construction projects. All information gained from
the practitioners will then be used to develop struc-
tural modelling for materials management. Thus, it
is hoped that the models will assist the construc-
tion industry players especially the contractors to im-
prove materials management efficiency of construc-
tion projects in the near future.
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