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STRATEGIES FOR MATERIAL WASTAGE
MNIMIZATION ON BUILDING CONSTRUCTION
SITES IN KADUNA STATE — NIGERIA

Okosun B.0., Oyewobi, L.0., and Odine, L.C.
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A major feature of averaga construction siles in Nigeria is tha preserice of materinl wastage in vanous
forms and in large quantities. Construction matatials oflen account for more than 50% of the toial cost
of buildings in Nigeria and a greater part of it is wasted during construction process. To this extent,
the stidy evaluiated the cost of wastage of some selected materials and swaste minimization techniques
adopied on construction sites. Mean Seare, Ranking and T-Test were employed for dil analysis
Findings revealed that the mijor factors. that contrbute 1o material WISHIEE Were poor superyision,
impropet material 1mr_1d|mg and fuulty \\urkmnnship In addition, the study indicated that there is no
significant relationship between estimisted anid actual material waste on construction sites hased on
the P-valuz of 0:296 which was greater than 005 10was concluded that material wastnge hos on ¢ (oot
on coniracior's profit murgin and overall project cost which accounted [or over 30%: Cement, blocks
and formworks had the highest wastage indices of 6.00, 1067 pnd 10,09 respectively, The study
recommended that materials with high nepative wastige indices should be given greater altention.
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INTRODUCTION

The construction industry is one of the vital constituent of any country’s economy. The
growth in construction activities increases the amount of canstruction waste gencrated
(Babatunde, 2012). Dennis (2001) established that the construction industry has been found
to be one of the major generators: of waste in the built environment. Building materials
account for 60 — 70% of the project cost (Mahesh, Chetnn, Bhovsar and Rakesh, 2011). Up
1o 15 = 30% of purchased materials at construction sites end up as waste in landfill sites in
many countries (McDonald and Smithers, 1996), Generally, construction activities which
produce waste can be grouped into off-site and on-site operational activitics. Offsite
activities include prefabrication, project design (architectural, structural, mechanical and
electrical design), manufacturing and transporting of materials and components. On-site
construction activitics relate to construction of a physical fcility which consisis of the
substructure and superstructure of'a building. Some degrees of waste materials are inevitable
in the construction process. All estimators allow wastage factors in the pricing of BOOs,
Over the years, experience has shown, however, that unless site management control is tight,
wastage can frequently exceed, often by a large margin than the figure allowed in the tender
document (Wahab and Lawal, 2011); This assertion is in lne with Babaturde (2012); his
study concluded that construction material wastage accounted for an average of 15.32% in
construction sites which was higher than the allowable waste in the BOQ. Dennis (20013
asseried that many building materials that are wasted on construction sites, result in two cost
factors (materials procurement cost und the waste disposal cost). Although the waste
disposal cost of consiruction site waste form as little os 0.5% of the total budget of a typical
building project, contractors realize that this cost can significantly affect their profit since
contractors generally operate within a tight 5% profit murgin,
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on managers and l:-ﬂﬂﬁu 'Prﬂﬂlliﬂl are majorly
soal without omy ol Whsle control measures. g ‘crueial that
: ﬂlquulﬂ;rmum and o proper site management layout { Wahab Iﬁd'lil\ﬁ'l.‘_d.
12011, Waste recovery for reuse and reeyeling can tremendously reduce the amount of waste
that is destined for disposal by landfill. It Is therefore important for the contractor 1o adopt
waste management methods that will provide a sustainable built environment and give the
! contractor an edge in winning contructs, Hence the need to study construction wistage

minimization techniques on construction sites in Nigeria,

LITERATURE REVIEW

The construction indusiry has been characterized ns one that produces the highest nomount of
solid waste amongst all industries (Olatunji and John, 2013). Waste incurs additional cost
either through it belng carted sway or that which results from the actunl work. Waste arises
from different activities carried out by the contractor during construction, maintenance and
demolition which include wood, cement, glass, tiles, plastic, conorete, pipes and paint
(Ekanayake and Oforl, 2000),

Ekanayake and Otiori (20003 cntegorized constructlon waste into lour mnjor categorios ns
design, operationnl, material handling and procurement (see Table 1). However design and
operational factors are of major concern because linde demil s pold to materinl woste
minimlzation at these singes of o project. Babntunde (2012) quantitaively classifled
construction material waste ax cutting wasie, application waste, trangit wiste and theft and
vandaliam waste.

The critical point at which contractors and subcontractors can influence material waste is
when buying mnterials for a project, This activity determines the materials that ore to be
considercd in-expensive when compared to labour, A “waste allownnee” s generally
included within the order to account for design waste nnd construction process waste. These
wiste allowanees are oflen peneric and not innceurnte { Dennds, 20013, This con lend to either
the order of o surplus of materials (usually entering the waste stream) or o materials shortiall
(resulting in additlonsl costs 1o purchase more materiala), Little evidencs exists on the
practice of reconcilistion beiween muoterinls ordered and maoerinls used (Jannatun and
Lulhabri, 2004} Material wastage resulis in incrensing the total project cost ond reduces
profit for contraetors and subeontrwtors, 17 contractors can demonsiraie willlngness o
support and engage in wiste reduction mepsures and demonsirate that these have an effec
on their waste, then they improve their chances of being identificd as preforred bidders ns
they could help in meeting thelr waste wrges (Dennis, 2000), According 1o Allnl] nnd
Huamani (2011), there ore severnl waste wehndgques which contractors or project manngers
can apply ot every stnges of o bullding project in order w reduce waste ond inerense
conteactor's prolit morgin, Some of these wechnlques necording W Dennis (2000 % Jonnatun
and Aulhobri (2014); Sowont, Hedooo nnd Kumthekor (2006) include the 3 1% of
construction waste minimizntion which are based on three (3) concepas namely recyeling,
reuse and  reduction. Some  other woste minimization  proctices  also include  Lean
construction,  materinl  requisition,  just=in-time  principle,  disposal  method,  woste
management plan amongst others (Greenwood e al., 2003, Parljater af., 2000 and Ayvarkwa,

2002

According to Akinkurolere and Franels (2005) the economic interest in re-using or recyeling
building materials Is governed by some factors which are; the availubility snd thus the cost
of natural or now building materinls, the availability of disposnl spnee, the tipping charges
and the tixes for dum;'aing. and the transporiation cost. Elfective waste munngement is of
growing significance for the construction industry. Adding the cost of storing and
transporting construction wasie, along with the loas of revenue lrom not reclaiiming waste
materials, it mokes finaneial sense for construction companios o inke action to minimize

waste,
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Material Wastivity

Waterinl wastivity concept wis developed os an indleator of the wastage rate of o material
arel ithe contribution ol ihe materinl woslope 1o conitruction eosl overrai, Thefglone, i1 s 6
proposed strategy In material management Tor dishursing the avalinble rosources and conirl
of those materials such tial greater atention would e devoted wokess Bigh wistige indices

i ndlran, 2008 and Mohosh of af, 20013,
Wastage level (%= Mp=My X 100%
Mp
Where Mp = Purchased material
Bu = Uned mnierinl
Wistivily = Wiislipe
Fstimited comsumption

X100

Where: Istimated = what wis orighlly proposed for the work.
Actual = what wos used aller the supply for the work,

RESEARCH METHODOLOGY

Inordder i gxaming ihe Getors responsible for marerinl wistioge on the Mgeriun eonsiructlan
sites annad do masess the cont implieation of motorial woste an e prodli gl of contrnetors
twi sels of dotn were gothered, The est part invelves avish o ve coistructlon projeet slies
In Kaduna In different locations oid projects that were at difforent stages of construction
were abserved tn siockioking the fevel of materlal waste monagement on cotstruction siies
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The analysis in Table ubove showed the Level of usage of materlal wnste management
It can be deduced from the table above that, although very few of the respondents
ﬂﬂﬂhl:“mm:l [?;Nj' .Tﬁ Mnliqur. majority of the contraotin rll,pnmil‘nnu m
M ==
i For 78.79%,86.36% o 1.19% rspemty T P WAL e

| Akl AL AL | HAREER R i rasin aim
Efleel Mean Seore
Very High Effect 4.00
High Effect 3.8
Low Eifect 333
Mo Effect 17

;: m uﬂ:lm Li:h 6 r:lhlw:;j there id i mry high effect of material waste on contrnctor's
n overall projoct cost ' 4.00, followed by hi
(3.38), Low effeet (3.33) ond ln:tl;.?: rm::r:lﬂl?;r; i e e dbede

Material wastage coniral strateghes o

congtruciion site Mean Score Hank Mean Seore Hunk
Building information modalling 4 87 | A73 I
Use of Quality Malerials 167 2 I8 !
Proper starage, handling and usage of 478 i :
4,60 3
Improved site security i62 4 460 Fl
Effective material planning and control 4.57 L} 430 Y
palicy
Record keeping 452 7 4.52 7
Preparation of material slemant schedule 4,63 3 457 i
vigilanee of supervision 4,33 i 4,53 [
Adherence 1o standardized dimensions 181 13 4.11 i1
Houso of Matorials 4,48 ] 108 i
ffectiva wanta Accounting Sysiem ez il 183 iz
) Correct and comprehansive design 433 g
detail/specification i -
Avoidanco of late changes at critical stages 431 1] 447 g
Edueation and training of site perionncl aK7 2 340 i3
B Table 7 showed material wastage control strategles on consiruction sites, Contractors ranked
i storage, handling and winge of materials, use of quality materials and preparation of matesial

proper

element schedule (4,78, 4,67 and 4.63 rospectively) as the major maierinl wasie

construction sites. Avoidance of late changes ot eritical stages;education ﬁﬂﬁfﬁﬂ: ]

personnal, effective waste accounting system and adheronce to standardized dimensions were the

 least considered strategies by the contractors and consultants. The consultants ranked use of quality
als (4,63), Corroct and comprehensive des(gn detailspecification (4.62) and proper storage,
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It was observed that, the estimated and actual bags of cement had nogative T-test value,
Signifieant differences do nat exist between eatlmated and actual, which therefore accopt the
Ho, The nonsslgnifloant values was greater than 0,04, 'rom the results above, it

was inferred that the estimated bags of cement was not :I?ﬂﬂnhn'tl different to the aetual
hags of cemant. This wis from the signifioones volue of 0,770, which was higher than 0,05,
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It was ohserved that, the estimnted and aetunl bags of semant hod negatlva T-test value,
Significant differences do not exist between estimated and actual, which therefore ageept the

is Ho. The nonssignificant values was greater than 0,05, From the resulls abave, il
was Inforred that the estimated bags of cement was not slgnlfloantly diiTerent 1o the aetual
bags of cement, This was fram the significanca valug of 0,389, whiah was higher thian 0,05,

DISCUSSION OF FINDINGS

The study ranked individual factors that contribute o materlal wistage on construction siies

from the contractor and consuliant respondonts, 1t was found out that material handling and

storage fhetors were mostly due fo improper handling, negligence and poor storage of
materials on site, This was due te impraper handling of materlals by construetion workers

on aite, such o blocks which are prone to wastoge, Some of the construction siies did not
have a safe and secure storage, This resulted In poor storage of some materials such us
cemant, which werg not properly protected from weather conditions. Design (hetors were
majorly dug to poor supervision, late changes / alteratlon and incorrect specifications, Dug
to the complex nuture of construction works, it is hardly possible o complete o project
without ehinnges 1o original plans or the construetion process salf, Many of the declslons
miade during the design siage of o project and the chalee of construction method will
influence the amount of waste produced during construction and over the entire Ilie of the
building. Late changes / alteratlon by ellents In design while construction is In progress ofien
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