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Editorial .
The outhrenk of coronavirus i o5
(COVID-19} has not only mlervuplCd
: ' act
world  economies,  but mpmm:h

negatively on the development of :
needed infrastructure However. the
mudst of the COVID-19, the World Cines
Day was celebrated on 31 October with
s year's theme - valuing our
communities and cities. The pandemic has
further  exposed our  fragility most
especinlly in the areas of health and
education thercby making the call for R
and D 1o be louder than ever before. It 1s
on this note that | welcome you all to
volume 11, number 2, December 2020
edition of Environmental Technology and
Science Joumal (ETS)). There are eleven
(11) articles that cut across topics from the
butlt environment.

The 1" article by Saidu e al. examined the
approaches for the implementation of e-
procurement in - building  construction
projects in FCTA, with & view to
mitigntmg  procurement  froud in the
sector. The study recommended that both
the Federal and State Governments should
come up with policies and frameworks
that will mandate FCTA construction
projects to be procured through e-
procurement plarform.

Abu er al 1n the 2% paper mitigating
strategies for high cost of construction
projects in Nigeria advocated for the
proper supervision and site management
during the course of construction projects
in order 10 reduce the shoddy work
mistakes, reworks and vanalions lha;
might lead 1o high cost of conslruction

projecis.

According to Bashir, there are several nsk
management matunity (RMM) model
that have defined maturity leye|s wel;
comesponding capubility altnbuies l|'

‘cuch marunty level, however, there ‘-or
ek of clear strategies  for hi ity

conractors o anayy higher Ie\"‘h\wy

els of

vi

. T A ———
| ra.m"‘:': 2 December 2020

M
inulllll!ﬁ an "

paper, stralcgies for
| nsk management

level by highway contractors in
matunty e develope Ihe study

i I the
\ the adoption o
mnclud;-d w:l"l" ulmately lead to better

"
RMM In the 1} A
sustaining opthimise

sm}cl!l' delivery and more cfficient
cC - i
::::;':sauon of resources in the construction
industry-

vt n spuces in parks and
P::::::,gmir:;ysical lmldsgupc of urban
suill environment s an acton l.hill has
been identificd as a contrnibuting factor to
the sustainability —of urban areas.
Emechebe in the 4" paper assessed green
space 1n urban built environment with a
view 10 enhancing its sustainability. The
study recommended  creation  of
awareness on the need of the green spaces
to users and also there should be provision
of basic laws in the city that will protect
the existence and suitability of the green
spaces in the urban built environment.

Aka et al. in the 5* paper sought find out
the underlying strategies that can be
adopted for effective minimization of
fiisputes in the Nigenian construction
industry.  The study concluded that
adequate  knowledge of contractual
do.cux.ncm before the stan of a project,
bringing up contract conditions that are
fair 10 all parties and maintaining a good
mlanor{ship between  the  clients,
pmfesslpnals and  workers are the
underlying Strategies that can be adopted

10 overcome disputes in Nigenan
Construction projects,

E;r:rreg “ Of. any construction firm is to
organlsanonn;ls Productivity and
a-Awo er q) cmClc"FY- Unfortunately,
the  product argued in the 6" paper that
Operatives ip N',“'y_ of  construction
to be very |, }gena has'bccn established
establisheq l}\: and various studies also
Productiyyy, Hm Mmotivation influences
MOlivag; ence, their paper assessed
‘onal factors for improving
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construction workers' productivity from
the perspective of different stakehnlders
within Abuja. The peper recommended
that management needs 1o revicw salanes,
working conditions and other benefits
workers from time to ume and organise
traimng and re-training 0 mamtain
constant productivity improvement.

The 7* paper by Bako ef al. examined the
use of remote sensing technology in the
detection of changes on land surface
topography which is usually caused by
buman activities such as mining, building,
road constructions, farming, borrow pits
and others. The results showed that the
topography of the study area has reduced
in elevauon by 13.55% as at June 2018
from what 1t used to be in the year 2000.
This paper recommended that mining
activity should be discouraged and the
land reclaimed by the appropnate
authonty.

The growing demand for University
education has led to the gradual elusion
from residennal housing needs of staff 1o
the development of more academic
facilines and no tangible plan has been
made 10 provide housing for University
staff. Therefore. Abdulkareem et al. 1n the
8% paper assessed the effecuveness of
housing  intervention  strategies  of
Universities-based Cooperarive Societies
1o the staff of Nigenan Universities in
Southwest Nigenz. The paper suggested
that Government at all levels need 1w
encourage the sustainability of housmg
interventions of Cooperative Societes in
Nigeria with a view to climinating the
housing problem of University staff.

The 9% paper by Shinu e a/. evaluated the
effects of matenal management on the
delivery of building construcnon projects
in Niger State with 2 View 10 improving
the cost and time performance of
construction  projects.  The  study
recommended that  all  relevant
stakcholders should ensure toml

Vil

mplementation of the cost control
techmques for improving material
managemen! in CONSTUCHOn Projects in
order 1o avond cost and time overrun.

Elimisiemon e7 al. in the 10® paper stated
that several developed countmes in
Europe and North America are aware,
widely accepted and adopted Building
Informanon Modelling (BIM). However,
developing countries like Nigena are sull
using convenuonal construction practices.
Hence, the pzper assessed the current
status of BIM awareness level and usage
in Abuja and Kaduna As the largest
client government’s lack of demand
contributed to the low level of usage. The
study recommended among others that the
Federal Government should mzke BIM
compulsory for its projects that exceed
cenzin  threshold values m order to
encourage the usage among construction
professionals

The final paper by Shittu et al. stted that
studies have globally revealed that
disputes are an endemic feamure in the
constuction mdusmy. When not properly
resolved. they mayv escalare and ulnmately
require lingznon proceedings. The paper
therefore evzluated the effects of dispurtes
on constucnon project delivery. It was
thus recommended that partes to a
contract should ensure that mechanism is
put in place w effectuvely implement the
idennfied strategmies for controlling the
effect of dispures so as 1o prevent
ambiguity in the formulavon of contract
and contract administranon.

As the world continue to banle COVID-
19 pandemic, we should tarry a lirtle and
ponder about what Martin Luther King Jr.
said “All mankind is ted together. all life
is nterrelated. and we are all caught in an
inescapable nerwork of mutuality, ned
a single garment of idennry. Whatever
affects one directly, affects all mdirecty.
For some strange reason | can never be
what | ought 10 be untl you are what you
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ought to be. And you can never be what . '
vou ought to be unntil | am what | ought to Let us do it again, peace
be ~ this 1s the interrelated structure of
realiny”

R. A. Jimoh
Past and current editions of the Journal Managing Editor

can be found at this web address:

hips  ets) futminna.edu.ng for download

al no cost.
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Studies revealed that improper materials management can affect the general performance of
construchon projects in respect lo cost, ime, quality and productivity. This study evaluated

the effects of matenal manasgement on the delivery of building construction projects in Niger

State with a view to improving the cost and time performance of construction projects. Data

were collected from professionals in four (4) Government Ministries in Minna who are in-

charge of the execution of housing and construction projects with the use of questionnaire

which was admunistered to 86 professionals. The study found that lack of proper work plan

with relatnve imporance index (RI) of 0.84 is the most important barmier o effective matenal

management in bulding construction projects while the most significant impact of matenal

management on the cost delivery of construction projects is better cash flow management with
mean item score of 4.31. In a related development, planning the project budget with a mean
item score of 4.61 1s the most effective cost control technique for improving matenal
management n construction projects. It was concluded that cost control techniques for
improving matenal management in construction projects are effective and therefore, material
management has a significant effect on the delivery of building construction projects. It was
thus recommended that all relevant stakeholders should ensure total implementation of the
cost control techniques for improving matenal management in construction projects in order
o avoid cost and time overrun.

Keywords: Construction Projects, Cost Control, Material Management.

Introduction materials and equipment are specified in a
The success of a construction project  Umely manner. Furthermore, matenals
dcpcndg, upon ha\/u]g the nghl pwp]g with should be obtained al a reasonable cost and

the right skills and equipment that are able be available for use when necded Matenal
to deliver the project on time and budgel. In managemeni includes procurement, shop
additon, Donyani and Flanagan (2009) fabncation,  logistics.  supply  chain
reponed‘ that it is equally important to have munsgement, production on site and field
the nght materials in the nght place at the servicing, All of these items require special

nght time, the cash flow and capital to attention in un}cr o achieve cos} n:ducligm
adequately procure the labour and materials  through materials’ waste reduction on site
required n spite of the fact that materials ~ (Donyani & Flanagan, 2009).

can represent anything from 30-70% of the
cost of work on a project, yet matenial
management has not received adequate

attention from researchers (Donyami & i A
Flunagan, 2009). Matenal management is used for construction work Furthermore,

the system for planning and controlling to wasle can be defined as any losses produced
ensure that the nght quality and quantity of by activilies that generate direct or indirect

Waste of construction materials on site
refers 1o the difference berween matenals
delivered to site and those that are actually

86




EfTecty of Material Munagemont in e Delivery of Building Constrvction Projects in Minos

cost, but do not add value to the product
(Ayegbn, 2013). Rational management of
matenals 1o avord waste s an important
consideration for reducing construction cost
and construction duration, Therefore, there
18 a need for efficient materinls munagement
n order to control productivity and cost in
construction projects, Muterinls
management is a process that coordinates
planming,  assessing  the  requirement
sourcing, purchasing, storing, transporting,
and controlling of matenals, mimimising the
wastage and optinmzing the productivity by
reducing cost of matenals in ways that are
cost ciTective. So, materials management
system attempts to ensure that the night
quality and quantity of materials are
appropriately selected, purchased,
delivered, and handled on site in a timely
manner and at a reasonable cost (Ayegba,
20113). Therefore. as a result of the complex
nature of works undertaken by construction
firms coupled with the need for effective
matenal management on sile, cost and time
need 1o be effectively monitored and
controlled if the anucipated profit margin
will be realised for the contractor. This is
required to ensure that projects are
completed within the budgeted cost of the
client The prevailing availability of cash
over short term has the potential to influence
the stand taken by both clients and
contractors in respect of management of
project cost. To safeguard their pnmary
objectives of survival, growth and
profitability, ~ contracting  organisalions
should put in place an effective cost
management system within the structure of
their organisations for effecuve project
delivery.

According to Sheriff et al. (2015), cosl
control of a project involves the measuring
and controlling the cost records of a project
and work progress, which also involves the
companson of actual progress with the
planning. Shenff er al. (2015) stressed
further that a project control system should
be established for each capital project The
scope and detail of the control  system
should be based on the size, complexity, and
sensifivity and execution Stralegy ol the
specific project. Each project control system

87

Shitn, Suletrmmn  Tusdo

should include u cost management process
that  estimntes, monitors,  predicns and
reports project cost i project K heduling
manapement  Process thut plans  project
activities, monitars completion of these
activities, predicts iming of future achivities
and reports  schedule  status. Change
management  process  that - estimates the
change impact, cnable and documents the
change decision, and integrate the change
into the project seope of work 1o realise a
cost effective way of executing works ot
building project sites. This can anly be
achieved through a well-defined system for
planning and controlling to ensure thal the
right quality and quantity of materials and
equipment are specified in o imely manner,
1t is in the light of this, it 15 imperative o
undertake a research to evaluate the effect of
material management on the delivery of
building construction projects.

Kasim  (2010)  identified  improper
construction materials management as a
factor affecting the general performance of
construction projects in respect O
construction time, quality, cost and overall
construction productivity. Rivas (2011)
reported that late delivery of construction
matenals, unavailability of matenals before
commencement of construction work, and
the long distance of matenals from the work
location is the principal causes of materials
relaicd problems on construction sites.
Management of matenals among  sub-
contractors are an issue almost on each
construction site; matenals are somelhimes
needed to be lifted from one place to another
on the site resulting in additional cost of
manpower and machinery (Anwar er al.,
2015). Pauline (2014) also reported that
difficulty to store matenals on site due to
limited space is another problem in
connection  with matenal  management;
sometime machineries cannot be adjusied
on site due o acule space  or
mismanagemenl of site achivities, Other
problems identified in Inerature include:
conflict  among  sub-contractors  and
difficulty to coordinate their matenals, late
delivery of ordered materials, cash flow
problem to contractor due 10 delayed
payments, rejection of matenals due to non-
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complance to specification and wopropst
health and safety procedure shonild gt ies

occur

In view of the shove, m the comstruction
industry, it s observed  that ey
contractors are  facing the problern of
exerciving  cost  comtrol  om materiaia
management durnng construction sctivtes
which automatically results in time znd cost
overrun in building projects. In order w0
uddress this problem, this study carried ot
an evaluaton of the effects of materials
management on the delivery of buildung
construction projects m Niger State with 3
view o amproving the cost and e
performance of construction progects.

Literature Review

Barriers to Effective Material
Management in the Construction
Industry

Problems related w managing the flow of
matcrials  can be found iIn  every
organisation. The proficient managemens of
matcrials acts as z key funcuom in the
successful compleuon of 2 progect The
organising w matenials is 2 very mmportant
and fundamenial subject for every company
and should be handled efficiently for the
successful  completion of 2  project
Consequences of maienal deparures are:
Time deviations, Quahty demtions,
Quanuty deviations, Product devations.
Materials are vital in the procedures incvery
industry since unavalability of materals
can impede production. Unavailainlity of
matenials is not the only phase tha cen ause
problems. Excessive quantiues of matenals
could also make serious problems for
managers. Sworage of materials can rane the
costs of production and the overall cost of
the project.

Accarding w Donyam and Flanagan (2009),
malterials management can be divided nto
five calcguries. These are: measurement and
specificutinn, procuremernn and purchasng
pracess where the order s trensmuned w the
suppher delivery w aite and logistics of
checking the order, offleading, and swnng
o oate admnnstrative and financial process
Of payment, wnd using the materals m
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(2010), construction material management
s of central imponance to the economic
development of the construction industry.
Aravr eeal (2017) also dentified material
management as an integrated process of
designing, constructing new structures or
remodelling  existing  structures, using
matenals more efficiently with o great
mpornance of contnbuting to construction
industry’s  performance improvement as
well as solving matenal waste management
problems. Several authors have shown that
matenal waste from the construction firm
represent a relanvely large percentage of the
production costs (Smdu & Shakantu, 2016).
The poor matenal management of matenals
leads 10 an increase in the total cost of
building project (Ameh & ltodo, 2013),

However. it is not ideal 10 commence a
project without adequate supply of matenals
and effectve planning of the materials
required for project execution This has the
advantage of fostenng a good relationship
with the suppliers who should be selected
due w0 the fulfilment of the standards
required 1 meet the delivery tume over a
number of vears (Adevinka e7 al, 2014). In
the Lighm of this effecuve practce of
maicnal management plays a key role in the
successful completion of a project. The
umpact of effecuve matenals management
pracuces om Comstruction projects includes:
Enviranmental impact: This includes
the conservation of natural resources,
reduction  of  energy  consumption,
conservatuon of landfill space and
reduction of environmental impacts
across the hife cycle by decreasing the
demand for virgin products (Van I'wijk
& Stegemann, 2016)
Economic  impact: It includes
reduction 10 disposal costs and may
reduce transportation of matenusl conis
which leads to reducing overall project
costs, reduchion in purchasing costs
since non-virgin matenals are often less
expensive than virgin resources, make
contractors o be more compenive with
thewr hids at reduced costs and 1f creales
employment opportumiy and economic
sctivities in the reuse and recychng

mdustries ( Beacon, 2008).
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Performnnce Impact: This includes
reclomation of salvaged or  reused
maotenials which con perform as well as
or better than virgin products in many
applications, reduction in the cverall
costs of materials, better handling of
materials, reduction in  duplicated
orders, materials will be on site when
needed and in the quantities required.
There will be improvements in labour
productivity, improvements in project
schedule, quality control, berter field
matenal control, better relations with
supphers, reducthon in matenals
surplus, reduced storage of matenals on
site, labour savings, stock reduction,
purchase savings and betier cash flow
management (Jensen, 2014)

Other impacts of material management
practices that could benefit construction
industry includes’ reduce cost of matenals,
improvements in producuvity, project will
be constructed on time or than expected,
purchase saving. providing adequate storage
of matenal on site, improvements in project
schedule, reduced matenals wastage and
better cash fow management (Albert,
2014). According to Patel and Vyas (2011),
the benchmarking process prescnbed for
effecuve  matenal managememt m
construction projects includes. planmng;
purchasing: reccaiving. inspection. stocking
and  storage,  issuing  matenals.  and
inventory control. In a related study, Panle
and Sanhuddin (2015) added that matenal
munapement process should be iminated
from the needs genermted  from  the
construction site. The informanon gathered
from these needs s then conveyed 1o Stores
Depurtinent and matennls s thereafier
ordered from the store Lastly, Sanhuddin
(2015) reported that vendor selection can
then be cormed out for the least value and
best ilems,

Effective Cost Control Techniques for
Improving Materinls Management in
Construction Projects

Material control aims ot eliminating  and
minimizing all kinds of wastes and losses,
while the materials are being purchased,
stored, handled, 1ssued or consumed. A
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number ol techmgues are used in planmng,
procunng and holding stage of material
which help mn exercising and effecting
matenal cost control At the same tme,
construction actvities will generate  big
amount of the waste and 1t will cause
difficulties 10 the wdustry. However, with
the proper plannmg  of  matenal
management.  which s efficient  and
effective will belp to reduce the waste of
matenals dunng construction project and
within the site. This will in turn increase the
profitability of the industry. The Nigerian
construcuon wdustry continues 1o occupy
an umportant posinon n the nation’s
economy even though it contributes less
than the masufsctunng or other service
industnies (Aibinu & lagboro, 2002). The
conmbution of the construction industry to
mational economic  growth necessitates
mproved cefficiency in the ndustry by
means of cost effecuveness and timeliness,
and would cermanly contnbute 10 cost
savings for the country as a whole. It 1s also
common knowledge that the
mplementanon of the construction project
i the industy is usually accompanied with
poor guahry delivery and delivery ume
delzy and cost increase as well as owner
dissausfacuon (Hafez, 2011). Thus, the
efficient use and management of matenal
have an importam influence on a company’s
profit and can delay project construction,
(Abdul-Rahman & Alidrnsyi,  1994),
Material  munagement i g planned
procedure that includes, the purchising,
delivery. handling and  minimazaton of
waste with the wim uf cnsunng  that
;:qlmrcmml are met (lingworth & | hain,
011y

According 1o Culvert (2010), detailed
matcrial schedule and co-ordination of the
fequisiion and  order of moterml  are
mponant i ensuning maleria) avilubility
Lficient matenal planning w a key 10 high
productivity on e Mauterial planning
embrac e Yuanufying.  ordering  and
“heduling productivity wyll suffer of the
mulenal planmng process 15 not executed
properly Bell and Stukhan (2007, reponed
® il omcept for @ matenal Management
“wslem  (nums)  whach combined and

integrated the tke-off. under evaluation

purchasing expeditng and warchousing and

distribution  funcuons ol muiensl  The

system  resulted n mproved  labour

productivity, manpower and cost saving

Al-Jibounn (2002) described o computer
simulution model, which help 1o solve the
problem of order and delivenies of matenials
in real hife by keeping a predetermined lisi
of order and delivery time of all the
materials on site. The delivery of each kind
of ineffective materials management for
projects can result in significant cost blow-
outs and delays i project completion. Such
cost inefficiencies will negatively impact
global compeniuveness and owner operators
and  engineering,  procurement  and
construction compames are tryingz 1o
streamline work processes for their projects.
Inaccurate matenals informavon. such as
incorrect bills of matenals, inaccurate cycle
counts, shipping crrors, receiving erors and
so on, will also affect the overall project life
cycle and increase project cost Having to
deal with subcontractors outside of the
materials management process impacts the
overall project supply chain as there is an
increased nsk of data inconsistencies.

Matenal management is the system  for
planning and contolling 10 ensure thar the
nght quabity and quanuny of matenal and
cquipment are specified in & umely manner
Matenals should be obrained at a reasonable
cost, and be available for use when needed
The cost of matenals represents a large
propartion of the cost. A good management
System for matenals management will lead
10 benefits for construction. Cash flow has
become crucial tor the survival of any
business. o matenals are purchased carly
Capital may be ted up and interest charges
incurred  for  the  excess inventory  of
mateninl Matenal may detenorate durnng
Momge or be stolen; also delays and extrs
cxpenses. may he wmncurred of matenals
required for particular activines are nol
awvimlable . Modern methods  of maieral
Mmanagement have been embraced by the
manufacturers across @ wide range of

mdustry  sectors outside  0f  construction
(Kaming er af 1997)
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According to Shenfl et ol (2015), cost
control is the processing of mw information
received from projects, operating divisions,
and specisl stafl division and relatng this
mformation 1o vanous project cost estimates
and  schedules  for the purpose of
presentation of result in the form of reponts
to all levels of company management, the
client and outside agencies. Also, cost
control of & project involves the measuring
and collecting the cost record of a project
and work progress it involves  the
companison of actual project with the
planning the objecuve of cost control of a
project is to gain the maximum profit within
the designated penod and  sausfactory
qualinv: of work. In wview of this, the
apphcation of cost control practice on site
activines will bring about effective site
marenals management. The main cost
control techniques that can be used o
achieve this are: Planning the Budgel;
Keeping a3 Track of Cost; Effecuive Time
Management. Project Change Control; and
Use of Earmed Value

Research Methodology

This study adopted the quantitative research
approach. This approach was adopted
because it gives room for objective
reasomung about an issue and reporting the
outcome in numernic terms. Io hine with this,
Kothan (2004) descnbed a quantitive
research w involve data generanon in a
quantitauve form which can be subjected in
a formal and ngid fashion to ngorous
quantitative analysin. The use of struciured
questionnaire based on oa live-point Liken
Scale Tormat was employed 1o collect data,
Research population i gencrally o large
collection of individuals or objecis that ix
the main focus of a scientific query. it relers
10 the total number of the consmiderable
populanon for the research (Morenikeji,
2006) In the light of this, the population for
the study is compnsed of registered
professionals  in government  owned
Ministries such as the Mimistry of Works,
Land and Housing: Niger State Housing
Corporanon,  Niger  State  Geographic
Informanion System Agency (NIGIS) and
Niger State Urban Development Board in
Niger Swte  The research population
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according to the data obtained was 111 (one
hundred and eleven) professionals  The
sampling frame for this study covers
professionals 1n these Ministnes  which
imvolve Architects, Quantity Surveyors,
Builders, Estate Surveyors, Town Planners,
Electncal Engineers, Mechznical Engineers
and Civil Engineers. The cntena for
selecting these professionals are years of
experience of at least 5 years and above and
actively participating in Ongoing projects.
All the respondents met these critena. The
sample size for this study is 86 because
according to Krejcie and Morgan’s (1970)
table, the sample size for a pupulation size
of 110 1s 86. Since the nearest value (o the
population size (111) in Krejcie and
Morgan’s table was 110, then 86 was used
as the sample size. The use of simple
random sampling technique was adopted in
order 10 make the sample representauve of
the population. Analysis of data collected
was camed oul using percentage, Relanve
Impenance Index (RII) and Mean [tem
Score (MIS).

The formula for calculatng RI1 and MIS
for data analysis is expressed in Equations
1 and 2 as follows:

i Relative Importance Index
Relative Imponance Index 1s bemng ranked
from 0.00 10 1.00 and they all have their
decision rule as shown in Table 2. The
formula for Relative Importance Index (RID
is as follows:
Rl - =2

AXN { n
Where X = Summation, W = the weights of
every one of the factors given by
respondents and it was in the range of (1 -
S) (A S) the largest value of weight (1e.
Highest factor) and finally N refers to the
Total of number respondents.

il Menn ltem Score
Mean ltem Score 15 being ranked from 1 .00
to 5.00 and they all have their decision rule
as shown in Table 2. The formula tor Mean
item score (MIS) 15 as follows

MIS - ()
Where L = Summation, W = Weight and N = Toml
The decision rule adopted for the RII and
MIS are summansed in Table |
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Results and Discussion ) .
Ihe sevoon presenis  the  profile  of
respoadents and also discusses the results of
the analvsis of data camed out

Response Rare
Egghiv-sny (301 copies of questionnaire were

admunsierad o the respondents duning the
aounse o the field work Of these No coples,
svenn (7O was comrectly filled, retumed
and wsed for the analvis This gives a
response rute of N1 4% Ankrah (2007) had
a response e of 1542% and expressed
that the response  rate  pormal  for
Quashonnure sunveys as 20 — 30% In
sddicon. 1572% and 4937 were the
TePase rtes n the studies of Agumba and
Haupt  (2014)  and Shitu (2016)
respevovely. This therefore implies that the
RSpoass rate i tus study 1s adequate.

Barriers to
Mansgement

Effective  Materials

reveals that Lack of proper Work Plan.
Transport  Difficulties, Waste, Improper
handhing on Site, Inappropriate Muterial
Delivery,  Management  of Surplus
Materials, and Misuse of the Specification
with RII ranging from 0.8) - 84 are the
most important  barriers 1o cffective
matenals  management  in building
construction projects in Niger State. Other
bamers 10 effective materials management
in building construction projects in Niger
State ranging between Failure to order on
Time (RI1 = 0.81) and Excessive paperwork
(RII = 0.72) are also important. On the
sverage, the identified bamers 1o effective
matenals  management  in building
construcuon projects in Niger State are
important (average RII = 0.78) The findings
here agree with that of Donyani and
Flanagan (2009) where it was reported that
these barriers identified can constitute a
major obstacle in terms of purchasing and
supply of matenials not matching matenals

This sevnon presents and discusses the RII with the ordenng purchase.
resulis of the mveany (20) bamiers 1o
etfective matenals management. Table 2
Table |: Decsios Raule for Dars Analvsiy
M
SCALE  Cut-Off Point Interpretation
Level of v Level of
&1 MIS P ., Level of Significance Effectiveness
\ a 2 S
) Ofl-100 35)-500 In:mm Very Significant Very Effective
4 081-08 351.45 lmportant Sigmitican Effoctive
Fairt o )
3 041-080 251-1%0 n:\:m . Fairly Significant Fairly Effective
. 2 L . .
2 0210w 151-2% hx'“m Less Sigmiticant Less Effective
Leawt =
| 000-030 100.) % Iu::-M| Least Significant Least Effevtive

Soware Adspeod and Maodified from Shittu o2 o/ IR
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Tabie 2 Barriers to Effective Materinls Mansgement In Construetion Pro
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S'No. Code Barriers to EMective Materials mn Rank Decision
Management
! s Lack of proper Work Flan .84 In Very Importam
2 B2 Transpon Ditficulties 0.83 2nd Very Imporam
3 Bl Waste 0.83 2 Very lmporuam
4 1K) Improper handling on Site 082 Ind Very lmporiam
§ B6 Inappropriate Matenal Delivery 082 Sth Very Imporuam
6 B20  Management of Surplus Matenals 0.82 Sth Very Important
7 B4 Misuse of the Specilication 081 Tth Very Important
8 BIS Failure to order on Time 0.80 8th Important
9 Bls Lack of Communication 0,79 9h Important
10 Bl4  Delivery at the Wrong Tune 0.77 10th Important
1 BIY Double handling of Matenals 0.77 10th Impartant
12 B12  Wrong Materinl 077 10th Important
13 BS Lack of Information 0,75 13th Importam
4 BI7 Thett of Matenals 074 14th Imporam
(5] B0 Subscquent design change 074 14th Imporant
16 BI12 Unavailabiliny of Storage Space 0.73 16th Important
17 BI9  Not matching Matenals 07 16th Impartant
18 BO Missing Material 0,73 16th Imparant
19 Bl Over Ordenng 0.73 16th Imporant
20 B7 Excessive paperwork 0.72 20t Lmportant
dveroge RIT 0,75 Important

Impact of Poor Material Management on
the Cost and Time Delivery

The use of MIS was employed 0 ¢xamine
the impact of poor matenal management on
the cost and ume delivery of construction
projects based on the respondents’
percepuon. The MIS results on the impact
of poor matenal management on the cost
and ume delivery of construction projects
are presented 1o Tables 3 and 4. Tahle 3
summarises the results of the impact of poor
matenial management on the cost delivery of
construction projects. while that of the
impact of poor matenal management on the
tume delivery of construction projects is
summarised in Table 4

Table 3 reveals that the most significant
impacl of material management on the cost
delivery of construction projects ure Hetter
cash flow Management (MIS  4.31) and
Reduction in Material Surplus (MIS - 4.30)
The other impact of maternial management
on the cost delivery of construchon projects
are also significant. These range  from
Qualiy Contrel (MIS = 4.26) w0 Stock
Reduction (MIS = 3.90). Averagely, ull the
dentilied tmpact of matenal management
an the cost delivery of construction projects
are also significant i Niger State are
significan! (average MIS = 4.12)
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It is shown in Table 4 that the most
significant impact of matenial management
on the time delivery of construction projects
are Reduction in energy Consumption (MIS
=4.43) and Availabiliry of marerial (M1S =
4.39)  Sufficient quantity of matenal,
Incorrect  bill of maieriai, Materal
procurement,  Storage  changes. and
Inaccurate cyele counts with MIS of 423,
4.23, 4.19, 3.93 and 3.73 respectively also
have significant impact on the ume delivery
of construction projects. Shipping error and
Receiving error with MIS of 350 and 343

respectively are shown 1o be fairly
significant impact of matenal management
on the tme delivery of construcoon

projects. On the average, all the impacts of
material management on the time delvery
of construction projects in Niger State are
signilicant with averuge MIS of 4.01

The findings of this section are in line with
the study of Adafin ¢f al (2010} Adafin e
afl. (2010) reported  that poor matenal
mumagement can lead 10 issues with the
tumeline for the entire project Therefore
effective pructice of materials management
plays a key role in the successful completon
of o project in terms of cost and ume
delivery., Hence. construchon  material
management is of central importance w the
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economic development of the construction
indusiry

Cost Control Techniques for Improving
Materials Management

The study employed the use of MIS 1o
examine the level of effecuveness of the
idenufied  cost control  techmiques  for
improving  matenals  management  n
construction projects based on the opimon
of the respondents. Table § shows five (5)
major cost control technigues for improving
malerial - management  an construction
projects. |able 4.8 reveals that Planning the
Project Budger (MIS = 4.61) 1s the most
effective  cost  control  techmiques  for
improving  matenal  management  in
construction projects. It was also shown that
Effective Time Management, Keeping a
track of costs, Use of Earn Value and
Project Change Control with MIS of 4.46,

41, 424 and 417 mpecnvcl)_« are alwo
cﬂ'c.cu\c cost  control techniques  for
improving malerial  management  in
construction projects. It was also revealed
that all the identified cost control techniques
for improving matenal n'\:!nngcmcnt n
construction projects in Niger State are
effective (average MIS = 4.8) This ﬁn@:ng
is synonvmous with the finding of Shenff e
al (2015). Shenff et al. (2015) discovered
that cost control technigues enhance the
measuring and collecting of the cost record
of a project It was further stated that the
techniques enhance work progress through
the companson of actual project with lhc‘
planning, thereby bringing about ganing ol
maximum profit within designated peniod
and satisfactory quality of work.

Tubie 3 Tmpact of Poor Materinly Management on Cost Delivery of Construction Projects

N/No Code  Cost pact of Poor Materials Munsgement MIS  Rank Decision
I [ Better cash low Management 4.31 Ist Significant
2 (SN Reduction in Material Surplus 430 2nd Signilicant
il cry Quulity Control 426 Ird Significant
El cLi2 Control ul Matenels on Site 426 Ind Significant
5 c1s Improvement in labour Productivity 421 Sth Significant
6 c1? Labour Suving 414 6th Signiticant
7 CLI0  Better handling of Material 4.11 Tth Significant
L Cld Reduction in Duplicated) Order 4.06 Eth Significant
9 Clo Reduce Cout of Matenal 4.06 9th Signilicant
10 crn Good Relationship with Suppliers 4.00 10th Significam
I CLI3  Matenal Waste Reduction 196 I1th Significant
12 C1 Stoek reduction 3.90 12th Significant
13 C1Y  Stock Keducuon 190 I 3th Significant

Averuge MIS

4.2 Significant

Table 4: Impact of Poor Materials Muanagement oo Time Delivery of Construction Projects

S/No Code  Time Impact of Poor Materialy MIS :
Manugement Rank Bchie
I C2] Reduction in energy Consumption 443 Ist Significant
2 2 Availabality of matenal 4139 2nd Signific
3 C24 Sufficient quantity of matenal 423 3rd s:g:_’un:
wcan
4 c25 Incomect bill of material 43 sth Sipnifi
3 C23 Material procurement 419 Sth s.z“m":,:::
e
o Cc2¢ Storage changes 393 6th Significant
7 c2.7 lnuccurate cycle counts in Tth Significant
ifican
8 C25 Shipping crror 150
Pl - 8ty Fairly Signific
9 C26 Receiving emror 343 9th anlz s:i::x:::::
Average MIS J.01 Significant
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Cost Control Techniques for Improving
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The study employed the use of MIS 1o
examine the level of effecuveness of the
idenufied  cost control  techmgues  for
improving  matenals  management 1n
construction projects based on the opimon
of the respondents. Table § shows five (5)
major cost control technigues for improving
malerial - management  an construction
projects. |able 4.8 reveals that Planning the
Project Budger (MIS = 4.61) 1s the most
effective  cost  control  techmiques  for
improving  matenal  management  in
construction projects. It was also shown that
Effective Time Management, Keeping a
track of costs, Use of Earn Value and
Project Change Control with MIS of 4 .46,

41, 424 and 417 respectively are alwo
cﬂ'c.(u‘c cast  control techniques  for
improving malerial  management  in
construction projects It was also revealed
that all the identified cost control technigues
for improving matenal rl?anngcmcnt n
construction projects in Niger State are
effective (average MIS = 4.8) This “"d'"s
is synonymous with the finding of Shenff er
al i:nl.%) bhcnﬂ' et al, l)DIS) discovered
that cost control technigues enhance the
measuring and collecting of the cost record
of a project. It was further stated that the
techniques enhance work progress through
the companson of actual project with lhc‘
planning, thereby bringing about gaining ol
maximum profit within designated peniod

and satisfactory quality of work.

Tubie 3 Tmpact of Poor Materinly Management on Cost Delivery of Construction Projects

N/Na Code  Cost bmpact of Poor Materiuls Muougement MIS  Rank Dechsion
I C12 Better cush ow Management 431 Ist Significant
2 Ll Reducton in Material Surplus 430 2nd Signilicant
il crs Quality Cuntrol 426 Ird Significant
L] CLI12  Conuul ol Matenivls on Site 426 Ind Significant
5 C1s Improvement in labour Productivity 4.2 Sth Significant
6 C1.? Labour Suving 414 6th Signiticant
? CLI0  Better handling of Material 4.11 Tth Significant
4 Cld Reduction in Duplicated Order 4.0 &th Significant
9 Clo Reduce Con of Matenal 4.06 9th Significant
10 CLIT Good Relationshup with Suppliers 4.00 10th Significant
I CL13 Matenal Waste Reduction 396 I1th Significant
12 1y Stochk reducuon 3.90 12th Significant
13 cly Stock Keduouon 31.90 I 3th Significant

Averuge MIS

402 Significant

Table 4: Impact of Poor Materials Management on Time Delivery of Construction Projects

S'No Code Time Impact of Poor Materialy MIS Rank Decisi
Manugement o
I C2.1 Reduction in energy Consumption 443 15t Significant
2 2 Availubility of matenal 4139 2nd Signific
3 C24 Sufficient quantity of matenal 423 3rd S:g’:‘m:
ican
4 c25 Incomrect bill of materal 473 ath Signif;
5 C23 Matenal procurement 419 Sth Snzxmm"::::
e
o c29 Storage changes 393 6th Significant
7 c2 lnuccurate cycle counts in Tth Significant
ifican
8 C25 Shipping crror 150
P - 8ty Fair| c
§ C26 Receiving error 343 9t r:mz ::i::‘r:::::
Average MIS 4.01 Significant
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Table §: Cost Control Technigues for Improving Material Manngement In Construction Prujects
Pecision

S/No Code  Cowst Control Techniques MIS Rank
I DI Planming the Project Budpet 461 It Very Effective
2 D3 Effective Time Management 446 2nd Effective
. D2 Keeping n tmek of Costs 441 Ind Effective
1 Ds Use of Eam Value 424 Ath Effective
b) D4 Project Change Control 417 Sth Effective
Average MIS 438 Effective

Conclusion and Recommendations

The study idenufied n  problem of
contractors” ineffective ability to exercise
cost control on matenals management
during  construction  activiies  which
automatically results in time and cost
overrun in building projects it is observed
that many contractors are facing the
problem of. This necessitated an evaluation
of the effect of matenal management on the
delivery of bulding construcuon projects in
Niger State with a view (o improving the
cost, qualinn and nme performance of
construction projects. Data were collected
from professionals in (4) Government
Minismes in Minna who are in-charge of the
execution of housing and constructon
projects in Niger State with the adoption of
questionnaire survey. Analysis of data was
camed out with the use of descriptive
statistical techmques such as Mean ltem
Score (MIS) and Relatve lmportance Index

(RID).

As a result of the findings from the data
analysis carried out for this study, it was
revealed that all the identified barriers to
effective materials management in building
construction projects in Niger State are
umpartant but Lack of proper Work Plan,
Transport  Difficulties, Waste, Improper
handling on Site, Inappropriate Material
Delivery, Management  of  Surplus
Marerials, and Misuse of the Specification
are the most important barriers 10 effective
materials  mansgement 0 building
construction projects. It was also shown that
all the dentified impact of material
management  on the cost  delivery of
construchion projects are also sigmificant in
Niger State but the most significant impact
 mutenal management on the cost delivery

of construction projects are Better cash flow
Management and Reduction in Materwal
Surplus. All the impacts of matenal
management on the time delivery of
construction projects in Niger State are
significant but the most significant impact
of material management on the ume
delivery of construction projects are
Reduction in energy Consumption and
Availability of material.

Finally, the study indicated that all the
identified cost control techniques for
improving  material  management 10
construction projects in Niger State are
effective but planning the project budget 1s
the most effective cost control techmques
for improving matenal management in
construction projects. It can therefore be
concluded that the barmers to effechve
materials  management  in building
construction projects in Niger State are
important, Therefore, material management
at construction sites has a significan effect
on the delivery of building construction
projects in Niger State is significant.

In view of the findings and conclusion of
this study, it is recommended that more
attention  should be directed 1owards
addressing the problems of Lack of proper
Waork Plan, Transport Difficulties, Waste,
improper handhing on Site, Inappropnate
Material Delivery, Management of Surplus
Materials and Misuse of the Specification.
This will enhance effective matenals
management  On  construction  sites.
Governmenl should also ensure that the
main ohjectives of its construction projects
are set 1o achieve better cash flow
management and reduction in  material
surplus. This is to improve the cost and time
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performance of construction  projects in
Nigor Nawe

1 addition, all velevant stnkeholders should
ensure  tolnl omplementation ot the cost
contiol techigues tor improving materinl
manapcment Construetion projects n
onder o averd cost and e overtun
expecind iy plomnmy the project budget This
study i not address the smpict of materninls
management on the quality  delivery of
constructon projects due 1o time constraint.
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