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Abstract

isites. This demonstrates that

» consultants, and clients on materi:al waste on construction sites.
located in Abuja, Nigeria, Usig t1.1e study. The etndy‘s ponulation: consists of construction sites

o i : € purposive non-probability sampling approaches, a sample of forty (40)
building projects valued at 250 million Naira or more were chosen from this population. One hundred
and twenty (120) structured questionnaires were given to the pracl;titionerS, who were clients'
repnesentatlves. consultants and contractor) in the building sites who had knowledge of waste generated
during construction process. Mean item score (MIS) and percentage v:\/ere used to analyse the data
collected. Based on average percéntage ranges values between 20.16% and 21 .7%, the study determined
that the most wasteful materials generated on sites were formwork, concrete, and mortar from
rendering/plastering and blockwork/brickwork. The most signiﬁc%mt factors influencing the
development of material waste during construction were found to be Deéign (poor design and frequent
design modifications), Poor materials storage system, and Theft and Vandalism (MIS 4.52-4.91). It was
advised that designers should match the dimensions of materials orderfed for on-site use with those
specified during the design process. All parties involved in construction are accountable for waste
management since waste not only costs contractors’ money but also harms the environment and depletes

The quantitative method was used in

client resources. ; ?

Keywords: Causes of Wastage, Construction Material, Public Building nnd Wastage,

Introduction

Background to the study |

One of the main expenses associated with every construction proj:ect is construction material.
Approximately 50% to 70% of the whole building cost, depending on the type of project, is attributed
to the cost of materials (Ashwini and Patil,2013; Yohannes, 2018). The cost of building is largely borne
by the materials used, and wasting them will have a detrimental effect on the contractor's profit, the cost
and duration of the project, and may even lead to conflict between important project participants
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e st ‘Z:;St I(Jracteices waste is disposed of frequently (Ogunmakinde, 2019; Wahg ang
ar waste manag ’

: ial load on communities' environmental regg,

Lawal,' 201 1), which pla.ccs at ::i:zl}sr ?::1;;;&3 1?::1 gSO:llf; ¢ of waste in the !nation (Afolabi et a,, 2(;;;
In addxgon, the Sccm.r y 1]Ol (2023) construction waste is defined as waste Produced by Commercjy
Accorc'lmg to debacrllijth et }:u.ﬂding n’qaint enance, demolition, and deconstruction of S'[I'uCtI.II‘ES and ciyj)
opefsuo?ts tPatclclnlxcilsl;qfu:nfly impos’siblc to establish consistent patterns of construction Materjy|
Z‘;o:sur-nptioi or waste generation rates per work, per capita, or per m2 ﬂgor Spg;fgzrtro the variabijiy,

: ites (Galvez et al., 2018; Obiegbu, 2019). According to 2 (2017)’ the
of construction act1v1t}es ( : 220 million tonnes {mega grammes, Mg, or 109
construction industry in Europe currently generates mi T almost 46% f: 0
kg) of construction and demolition waste (also known as CDW) annuaily, 0 o ot all trash

(Adewuyi ef al., 2014).
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generated. . il h o
. ) at have been util
Material waste is described as surplus or overordered items, mflte“alf t _ 1lized and
d during construction, sgch as rejected structures and

abandoned, and undesirable materials produce _ z ‘ :
materials (Agyekum et al., 2013). Moreover, "construction materials thiat are lost in transit on or off
site, discarded without adding value to the project for which it was procured, including overproduction

or left over from newly constructed facility" is how Adewuyi & Odesola/(2015) described construction
waste. Tkau et al. (2016) state that the main causes of material waste inl construction projects include
inexperience with waste management, non-conformance of materials v\{ith specifications, inadequate
storage, and rework. Construction sites waste building materials as a :result of collaborative efforts
between contractors, consultants, and clients (Oyebanjo et al., 2023). |

The management of garbage generated during building and demolition has received minimal attention
in Nigeria over the past ten years (Oyebanjo et al., 2023). Wahab and ch:iwal (2011) ascribe this to the
nation's usually poor environmental awareness of the wastes produced by the building industry as well
as the availability of comparatively few means of disposing of garbage. The Nigerian construction
industry has been sluggish to adopt eco-friendly techniques, even thofugh it produces a significant
amount of garbage (Oyebanjo et al., 2023). Statistics on Nigeria's constrfuction waste (CW) generation
rate are conspicuously lacking. According to OlaAdisa et al. (2015) and :Ugochukwu et al. (2017), CW
has grown to be a significant problem that needs immediate action.jAs of right now, there's no
government.

g;izirﬁo?mo? ;sslgfnzﬁ ltilt:e i;eice_ lc:f wazte minimization policies (jAdeagbo et al., 2016) and the
account for as much as 21—3)(;‘V of l: ' mtg e (Dﬂma'et 31;‘, 20°3). Materials we b 0
Therefore, it is crucial that stake;loldfrsoieli ?OSt oot ﬁCCOfC%H}g‘ to" Olinjand, Bamsaudl C9 -
o el ot T toathe into acc':oun.t the possibility that improper management of

e project's failure to be completed (Rakesh, 2016).
|

Problem Statement ’
|

C i 1

ODSU’UCIIO.I] materials account for 50% to 70% of the overall cost of cc')nstructi in th truction
sector, making them one of the prim O on in the cons
ssofor rodaces between 36 al;y cost components (Garba and Shiferaw, 202 1). Nevertheless, the
Jields financial benef;tesl} Or0 bAJ tahntc}l1 6.5 /do of waste for landfills. Efficient utilization of building materials

0 :

2021). € industry and the economy of any given nation (Garba and Shifera¥;
Nigeria's construction sector is the main source

of the world (Chukwumaobi, of garbage in the country; similar to many other region$

2023). In the UK, waste from the sector makes up 61% of all was'e
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g::;lfl'ﬂz 8‘;1 SI;at::ally, whereas Indla produced between 112 and 431 milli%m tonnes of CW in 2016 (Jain
¢ - 418 per Huang et al. (2018), the construction industry accouxl‘lts for 30-40% of China's total

trash producti i -
: d? u'Cthn, Wwith an average TeCovery rate of 5%. Construction accounts for over 40% of the
worlds solid waste (Eze et al,, 2017; Tam et al,, 2

environmentally friendly methods (Aadal et al., 2013)
and building professionalg is construction was’tc. Itc
expense, sustainability, i
more about the problem

building projects. In ¢

007), much of which may be recovered using
. A worldwide issde that affects both researchers
an significantly affect the following: timeliness,
and quality as well as the success of projects Négapan et al. (2012). To learn
s and their current state, researchers have started gathering data on waste from
PRI .onch%sionf, eaf;h country's percentage of constr'hction material waste that is

> In weight, varies from 13% to 60% of all garbage (Chukwumaobi, 2023).
Researchers that are interested in the management of CW in Nigeria have focused a lot of attention on
the causes of CW. But it's unknown how this subject has changed throughout the course of the last 15
years, from 2005 to 2019 (Chukwumaobi, 2023). Many studies (Oladiran et al., 2019; Saka et al., 2019)
have produced conflicting results about the major causes of trash generation. As a result, it is still
unclear to practitioners what the waste generation variables that previous studies have often documented
are. ‘ '
Nigeria is not alone in having a rising problem with construction trash (Wahab and Lawal, 2014).
Furthermore, according to reports, the building industry wastes too much labor and materials (Oyebanjo
etal., 2023). | .
Wasteful use of building materials is expensive regardless of the stage o:f the project and should worry
all members of the team because it results in resource loss (Aderibigbe, et al. 2017). It is a widely
acknowledged fact that not all materials requested and delivered to construction sites are utilized for
the intended purpose. Additionally, after charging their clients for sftandard supplies, contractors
frequently employ inferior materials. These resources are either lost or the quality is not up to par
because of a lack of management. According to Osobajo et al. (2020), thé construction sector generates
more garbage than any other industrial sector, Researchers Ameh and Itédo (2013) found that material
waste contributes an additional 15% to construction project cost overruns in the UK and approximately
11% to construction cost overruns in Hong Kong, although there isidisagreement over the exact
percentage of waste generated by construction materials. Similarly, rcse:arch in the Netherlands found
that there was a 20-30% cost overrun due to construction material waste, and it concluded that 15.32%
of waste from construction materials was present in Nigerian construction sites. The study also
suggested allocating 15-20% of the total waste from construction matefrials to Nigerian construction
sites. According to the findings of Oyebanjo et al's study from 2023, between 18% and 25% of the
materials used on construction sites in Lagos are wasted. In general, a lot of construction materials are
wasted around the site of the project. This indicates that researchers and project managers have not
given construction materials waste management enough thought (garba ax}d ShIferaV%/, ?021).
Nevertheless, the cost of building supplies is rising daily, and trash is glso tuming into a 51gn1ﬁ.cant
issue due to its high cost and negative environmental repercussions. Thi§ is egpecially true fc')r projects
involving the construction of public buildings, where little thought has b‘een given to the topic.

}

Aim and Objectives e ) ’
The aim of this study is to assess the perception of construction clients, gonsultants and contractors'on
with a view to encouraging better performance of construction

I
i

materials waste in construction sites,

projects in Nigeria. . o reigio] .
To achieve this aim, the following are the objectives Q the study; |
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1 To determine the most wasteful material generated on cons@ctlon sites in Abuja,
ii. To evaluate the most important factors that influence material waste productioy, duriy
construction work . ia] wast
iil. To examine the strategies for minimising construction material waste
Literature Review

Sources and level of Construction Material Waste on site '; o
Nigeria's construction sector is the main source of garbage in the country, as it is in many othe,
countries. In the UK, waste from the sector makes up 61% of all waste igenerated nationally, whereag
. » . i

India produced between 112 and 431 million tonnes of CW in 2016 (Jain et al., 2018). In 2010, Englang
alone produced over 77.4 million tons. According to Huang et al. (2018), the construction sector
accounts for 30-40% of China's overall trash production, with an average recovery rate of only 5,
Construction accounts for over 40% of the world's solid waste (Esa et al.!, 2017; Kulatunga et a], 2006;
Tam et al., 2007), most of which may be recovered using environmentally friendly methods (Aadal ¢t
al., 2013). |

According to research by Oyebanjo et al. (2023), garbage from building I;naterials accounts for between
18% and 25% of all waste at Nigerian construction sites in Lagos. These numbers appear high whep
compared to findings from construction sites in research on material wast:c in Hong Kong by Koshy and
Apte (2012) and Poon et al. (2009), and values ranging from 15 to 21 percent found in construction
sites in Jordan by Ghahim (2014) and Adams et al. (2016). According t? Aderibigbe et al. (2017), the
biggest percentage of waste is found in Sand Crete blocks (40%) followe“d by steel reinforcement (7%),
ceiling boards (20%), tiles (13%), timber and cement (10%), and tiles (13%). Ugochukwu et al. (2017)
measured material waste in a case study of five projects in a related stu'ay. According to the findings,
the state of Anambra has the greatest average proportion of trash (5.5%), followed by tiles (3.47%),
sandcrete blocks (1.6%), reinforcement bars (1.58%), and concrete (1.$5%). Additionally, Adewuyi,
Idoro, and Ikpo (2014) found that the two materials that construction sités in the South-South States of
Nigeria generate the greatest trash from on average are blocks (12!10%) and lumber (14.54%).
Hardwood and softwood materials have large percentages of waste from theft and vandalism, according

to Babatunde (2012). Formwork made of wood or timbers that is used ouitside without adequate storage

may eventually crumble. Because foundation level work is inherently f;damp, timber formworks can

account for up to 20% of foundation construction waste (Ameh and Itodo 2013). Furthermore, a large
portion of application waste is present in the concrete used in walls, lintelé, columns, and beams as well
as the mortar used in screeding and rendering. According to Ameh and
columns, beams, lintels, and walls contributes 14.13%,
and mortar through rendering had contributes 11.97%,

Itodo (2013), concrete through
mortar through screeding contributes 14.91%,

i
Factors Influencing Material Waste Generation on Building sites E
Several studies looked into the respondents' perceptions of the factors linfluencing the generation of
material waste during building. activities. The following are the toll') 10 factors influencing the
development of construction trash, according to a study by Eze et al. (2017): Design (poor design and
frequent design modifications), Inadequate materialg storage system; theft and vandalism; unfavorable
site conditions; inadequate waste minimization Strategy;

: . inadequat;e procurement management
(incorrect purchase order: quantity, quality, and timing), unfavorable weather; inadequate and

equipmer'nt quality and non-availability;
(2011), general reasons contributing t0
|

ineffective waste management plan implementatjon; inadequate
and inadequate site management. According to Meghani et a.
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» poor housekeeping and étorage, and the absence of a
found to be the result of poor site management and waste
: The majority of contracting firms typi
) Y i ypically have a strate
in place for handling the supplies and other resources used in building proj i .
: g projects.However, site managers
se plans, which in

. . clude those to handle material acquisition distributi
Inventories, stocki 4 _ ' ; q , 1bution,
est ha.ndlmg, and transportatlon(Ghamm,ZO14). The primary cause of construction

009 study conducted in Hong Kong by Jaillon, Poon, and Chiang, was a lack of
trategy. According to Eze, Seghosime, Eyong, and Loya (2017), the factors that
on the gen;eration of material waste are labor-inténsive traditional construction
pressure (3.81), waste resulting from subpar packfaging, delivery, and transport
ve for contr:actors to improve their practices (3.59)% and poor segregation (2.54).

ateriz .anagemcnt System. Waste has been
minimization strategies (Jaillon et al., 2009)

waste, according to a 2
a waste minimization g
have the least impact
methods (3.83), time
(3.71), lack of incentj
1 i
Strategies of Minimising Construction Material Waste {
Shaot aod Daphene (2014) define waste minimization as minimizing the quantity of waste produced
and its impact on the environment through material conservation or reuse. They added that preventing
waste by designing it out or lowering it at its source is the primary goal,!of waste minimization. Thus,
careful Planning throughout the design phase will result in the requirements being perfected to the point
where little to no modification may be needed during the construction phase. It will also help to identify
aspects that have little to no functional impact on the design and take action to remove them. Moreover,
Shant and Daphene (2014) proposed that different materials and construction techniques might be used
in the design process to get rid of or minimize waste produced throughout the building process. For
concrete building, for instance, they recommended using modular metal form systems rather than wood
because they can be disassembled and reused for future projects. E
Eze et al. (2017) investigated respondents' perceptions of the best %ways to reduce waste from
construction materials. According to the results, the top 10 measures forf minimizing material waste as
perceived by construction workers and craftsmen are: appropriate site %managcment and supervision
techniques (4.81), sufficient material storage (4.74), staff waste management awareness training (4.62),
use of low-waste technology (4.62), appropriate procurement management (4.60), just-in-time work
operations and material delivery (4.58), appropriate waste management plan implementation (4.58),
hiring skilled workers to perform site operations (4.56), mechanical material handling (4.54), and
prefabrication of building components off-site (4.52). According to ' the workers, the company's
management approaches, along with those of the supervisors and site eﬁgincers, when combined with
appropriate material storage, may significantly reduce waste and damago (Eze et al., 2017). They also
thought that material waste would be significantly decreased if they had proper training on how to use
contemporary tools and equipment and had sufficient understanding of waste management. Strict
adherence to the waste management plan, appropriate worker SUpervision; by the participating engineers
and supervisors, and the use of skilled and experienced workers will all contribute to a decrease in the
amount of material waste generated on site. The results of this investiga:tion align with the findings of
Odusami, Oladiran, and Ibrahim (2012). Construction material waste can be reduced with effective site
supervision, control, and material planning and storage, according to Odusaxni, Oladiran, and Tbrahim
(2012). Reducing the amount of material delivered to landfills requires effective site management
techniques such as material logistic management, waste segregation, m%lximizing material reuse, and
contractual provision (Ajayi et al., 2017). The top-ranked strategies in managing construction wastes,
according to Adewuyi and Odesola (2016), are training and retraining supervisors on material waste
minimization strategies, using a modular design system, introducing iﬁcentives to motivate labor to
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materials that are jL}st sufficient, and training an
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- ~ ite, purchasing 1 : ievel on-site waste minimiya(;. .
minmize material wastage on site, p rtation. To achieve, Mizatioy ;,

. nspo L.
retraining personnel on handling, storage, a(linddtra t:them about construc'txon waste management, adop
i i i cer awareness and educa cedures for particular mage:
cff? 15’2 CmClzl y msz Worl\eonents establish waste managemen.t pro dimaterial (Muhama?e“ﬁls,

site pro uets and compon 1 ];:andling and standardize design an rk Soidce e et g,
;tg;(t)iardme design and n;aterj; ;ncsgc n (2016), the most crucial steps taL e P — 1al wasteg
- c b a, s a
) .?;C Or(ti}lln%;? Leni er'nls are supplied in the correct quantities, Sto?‘ni o 1()1 . ;;m CCurate]y
are verifying that the materia atenals, gaw
defining thegir specifications, changing the way employe‘?s -hanizt:rlial ]the amount of materia] wa::z
management officer. By using specific tactics for every building ma imi,zation techniques into prac
could be decreased. Research indicates that putting various WatSt-e :ll)llI:: building (Adewuyi and Odes;f:
. ’ . g g 1 S and sustain L. )
e oo vaomentlly fiedal:ORICHE BF 3 S ids in preventing and minimizing trash generatioy
2016). The project site's waste management system a1 |
Research methodology

. research approach. In orde

In order to gather and analyze quantitative data, this \Zor_k u;cicgl;iiul’t‘fg’ study intefllc)ls to evaluate rtkt:'
improve the performance of building projects in Abuja, A ri,al waste on construction Sites
opinions of contractors, consultants, and clients on mater located in Abuja, Nigeria, as it
The study's population consisted of public building construction sites loc N b1’1ilt envir’o ! i
one of the country's largest metropolitan centers with the highest C'onci.m b k on a few ch =
specialists. The study's population consists of construction profesmona; who wocr1 o 'IYV chose
building sites in the research area and are classified as consultant§, c_:ontx:ac.tors, sn clients. To ¢ 00¢
forty (40) building sites in Abuja with a value of at least 250 million Nalra, the PUIposive samplir
technique was used. Building construction projects of this value and above are often anticipated to hif‘
construction materials waste in a substantial proportion compared with E)rOJ f:cts of les.ser value, whi
is the reasoning behind the intentional non-probability (typical case sam_phng selection). From the
forty construction sites with ongoing projects located inside the Ab;llja city, a total of three (
respondents per site were sampled. This amounts to one hundred and twenty (120) samples altogeth
one sample for each of the three groups at each site the purpose of the questionnaire was to collect d
regarding the projects' attributes, organizational background, and responders. In order to gatl
respondents' thoughts on the amount of material wasted on building sites, the reasons for material was
the elements that contribute to material waste, and the best w

sites, the survey also includes Likert scale questions. The causes, contributing variables, and tac
were taken from and adjusted from three earlier studies conducted by Garba and Shiferaw (202
Oyebanjo et al. (2023), and Eze et al, (2017). To p ‘

hysically determine the techniques employed at
construction sites to manage the streams of garbag

€ generated, site visits were conducted.
One hundred and twenty (120) structured qu ;

estionnaires were g?ven to practitioners (cl
representatives, consultants, and contractors) on construction sites who were aware of the t
produced throughout the building process. |

ays to reduce material waste on build

The MIS is computed as follows: '

Sn5+dnd+3n3+2n24nl
nd+nd+n3+n2+nl
Where n5=very high, n4=high, n3=average, n2=

g
low and nl=very low l
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Data analysis, Results and Discussion |

The Demographic Characteristics of the Respondents
One hundred and one (101) of the 140 com

|
_ 4 pleted questionnaires were collected, and this should help
2&‘;::;60?25;0;1;11;21:;??5: development .during the building process. Table 4.1 displays the total
G R of 1stri }1ted to the client, consultant, and contractor groups of respondents.
e e respondents worked for domestic companies, and 62% for international companies.
App'rchunately 27% qf the participants had experience ranging from [0 to 5 years. The remaining
par21c1pants had.expenence spanning 6 to 10 years (38%), 11 to 15 yeérs (23%), and 16 to 20 years
(12%). _Appr(')xunately 74% of the participants were employed b); medium-sized construction
c'ompames, W}th the other 12% \yorking for small-sized companies andithe remaining 14% for large-
s%zed compames. Based on their 'yearly sales and amount of capitalizatié)n, small, medium, and large-
s1zec'1 .busmesses are divided into several categories (BOIS, 2016;; Wahab and Lawal, 2014).
Additionally, it was learned from the interview that roughly half of the/respondents had completed a
sizable number of projects within the previous four years.

This implies that they would have reasonable understanding on issues concerning waste generated on
construction sites. - |
|

Table 4.1: Number of questionnaire sets i

Distribution of Questionnaire Clients Consultants ; Contractors Total
Numbered distributed j 40 40 I 40 120
Number received ?‘ 34 35 | 32 101
Response rate (%) 33 86 . 80 84

Source: Researcher’s Analysis (2021)

Most wasteful materials in construction site {

The table 4,2 reveals that the most wasteful material on was formwork with mean 21.70%, follow by
concrete 21,48%, mortar for blockwork/rendering 21,45% and sand crete block/bricks 20.16%, ranked

first, second, third and fourth respectively. While the least wasted material on site was PVC pipes
14,71%. ‘ '

|
H
1
\
{

Table 4.2: Most wasteful materials in construction site

Scores of wastage of materials Mean

Material Type 0-10 11-20 21';-30 31-40 41-50 %
1 Formworks (from wood/timber) 23 30 24| 15 9 21.70
2 Concrete 27 30 13 14 12 21,48
3 Mortar for blockwork/rendering 32 26 20 17 9 21.45
4  Sandcrete block and Brickwork 30 27 24% 13 7 20.16
5 Sand 32 31 19 13 6 19.20
6  Coarse aggregate 37 30 20.! 8 6 17.92
7  Steel reinforcement 40 22 18 10 6 17.87
8  Tiles ceramic for floor and walls surfaces 38 28 20'; 11 4 17,80
9  Ceiling board 40 33 15; 10 3 16,69
10 Aluminium roofing sheet 45 26 14} 11 3 16,39
11 Paint 50 26 11: 10 4 15,79
12 PVC pipes 55 24 1 8 3 14.71

Source: Researcher’s Analysis (2021)
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Factors Influencing material waste generation on conslru'ciion workl . " |

The results of an investigation into (he several reasons causing material waste are displayeq i, Tabj,
istomer, consultant, contractor, and so oy The
the developmént of material wagte duriy
£4.91, Design (frequent design modiﬁcations
20) elements impacting construction Waste
third, fourth, and fifth, respectively: Poor it

MultidiscIplinary Academic Conference on Unleashing Sub-Sahar

]

4.3, Six categories are used to group the factors: cv
respondents' perceptions of the variables influencing
construction were examined. With a mean index scorc 0
and bad design) was ranked top out of the twenty (
generation, In contrast, the following were ranked second, .
conditions (4.65), theft and vandalism (4.78), inadequate mater ials storage syster.n (4.83), and pog,
Waste minimization plan (4.52). Furthermore, the average MIS for all the factors impacting Materi]

waste on site was found to be 4,13 in the result.

Table 4,3: Factors Influencing material waste generation on construction work !
N . P C : { \ |
S/NO  Factors Influencing material waste production during constructionwork MIS  SD R

ank
1 Design (Frequent design changes and poor design) | 4.91 m
2 Poor materials storage system ‘f 488 0501
3 Thefi and vandalism 478 0536 3
4 Poor site condition 465 0756 4
S Poor strategy for waste minimisation I{ 452 07% s
6 Inclement weather [ 436 0863 ¢
7 Poor and insufficient implementation of waste management plan 428 0937 g4
8 Poor procurement management (wrong purchasing order - quality, 4,24  1.065 g
number, time of order) |
9 Poor material handling on site ' 422 1246 9
10 Site Management 4.20 0,794 10
11 Poor quality and non-availability of equipment’s 4.18 1055 11
12 Use of unskilled labour ' 414 0803 12
13 Poor coordinated document 410 0925 13
14 Lack of incentive for contractors to improve their practices | 4,08 1364 14
15 Traditional construction methods (labour intensive nature) 386 1.200 15
16 Lack of workers' awareness and training on waste management 3.83 1,223 16
practices
17 Long project duration® ' 3.80 1229 17
18 Time Pressure t 3.60 1373 18
19 Poor segregation } 356 1333 19
20 Waste resulting from poor packaging, delivery and transport ' 2.50 1.036 20

Average MIS | 4.13
Source: Researcher’s Analysis (2021) !

Strategies of minimising material wastage on construction site 3

Table 4.4 presents the measures that are thought to be most effeciive in reducing waste from
construction materials on site. Out of the 18 strategies for material | waste minimization that the
respondents perceived, the findings showed that appropriate site §upewision and management
techniques with a MIS (4.90), staff training and waste management awareness (4.84), adequate material
storage (4.73), approl?riate procurement_ management (4.68), and use otl' low waste technology (4.64)
were the most effective. These came in order of preference; first, second, third, fourth, and fifth.

|
|
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Additionally, the results showed that the average MIS for techniques%’ to redu
building sites was 3.99 overall. f
|

ce material waste on

Table 5: Strategies of minimising material wastage on ConstrUCti(Lsi_i_t_e____________—————————
S/No _ Strategies of minimising material wastage on construction site l MIS SD Rank

5.1 [ E—

1 Proper site supervision and management techniques ; 490 0487 1

2 Staff training and awaréness on waste management i 4.84 0649 2
3 Adequate storage of material l 473 0618 3
4 Proper procurement ma}lagement ! 468 0520 4
5 Use of low waste technology ' | 4.64 0.568 5
6 Proper implementation of Waste Management Plan l 462 0743 6
7 Just in time operations of works/delivery of materials ' 4.60 0638 7
8 Employment of skilled workmen to carry out site operations | 458 0.640 8
9 Prefabrication of construction components off-site 454 0921 9
10 Mechanical handling of materials 452 0576 10
11 Use of more efficient construction equipment ' 440 0906 11
12 Segregation of waste on site * 370 0.597 12
13 Appointment of waste officer/manager on site ; 366 0736 13
14 Recycling of some waste off site and on site l 334 0527 14
15 Careful handling of tools and equipment ! 260 0775 15
16 Recording and measuring different streams of waste | 253 0718 16
17 Effective communication among project team and skilled labour 250 0.725 17
18 Improve security i 240 0.745 18

Average MIS 3.99

Source: Researcher’s Analysis (2021)

Construction Waste Management Activitiess/Approaches

The replies in Table 4.5 are the result of the inquiry on building waste m
and methodologies. With 2 relative importance index (RII) of 0.96, reuse comes on top, followed by
reduction (0.87), deconstruction (0.84), disposal (0.79), waste avoidancé (0.77), and recycling (0.68).
However, the average RII for waste material management activities and approaches in the construction

|
aterials management activities

industry was 0.82.

°

n Waste Management Activities/Approaches

Table 4.5: Constructio
Construction Waste Management ‘Activities/ Approaches RII Rank
1 Reuse 0.96 1
2 Reduction Q.87 2
3 Disposal 0.84 3
4 Deconstruction 0.79 4
5 Waste Avoidance 0.77 5
6 Recycling 0.68 6
Average RII 0.82

Source: Researcher’s Analysis (2021)
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|
Discussion of Results |
Most w ials in construction Site , mortar for :
Table z:‘ szte:;l mat:: l?lsf;:mwork (made of wood or lumber), COnc!rete, o Wastedblick/bnck
,2 shows tha : | were a '
work/rendering, and sand Crete block/brick were the four mate;;a}ls tha; ;:’ts e s Sigtnhief Site,
, 9%, This sug 1can
Their respective percentages ranged from 20.16% t0,21'70/0- h a study t‘)}’ Eze et al. (2017) that founctl
material waste on the locations. The outcome is consistent W,lt : 1 ste;ring sand Cret blockwork
that formworks made of wood or lumber, mortar from rendering or pla . l;uilding e i ar}d
brickwork, and concrete were the materials most frequently Wfte rc?ilrll to the previous arglirgr:ma‘
Howaver, in this instance, there is a significant waste of concrete. cco.ﬂ og eration and design e
the three ranking cause groups of waste are site management, SIt¢ OP » and
documentation elements. . : :
Moreover, the results presented here are consistent wi'th those of Oduls:;mll,{v?olzfli 2?1:1 :rr;g Ibrahim
(2012). They found that the most waste produced on site 1§ from conc;el’(; ?20014) vtho o dg :lfll;rt:}llr,
and formwork. Similar findings were made by Adewuyi, Idoro, and 1kpo d ¢

two materials that generate the most trash on construction sites in the ?outhem states of Nigeria are
lumber (14.54%) and blocks (12.10%).

Factors Influencing material waste generation on construction workThe ﬁve primary factors
impacting the respondents' generation of material waste during construction activity were determined
based on Table 4.3. These factors, whose MIS ranges between 4.52 ai'ld 4.91, can be interpreted as
having a high influence in construction material wastage on site, include frequent and poor initial
design, poor storage facilities on site, poor materials storage system, theft and vandalism, poor site
conditions, and poor waste minimization strategy. This study's findings concurred with those of Eze et
al. (2017), whose five variables and MIS ranged from 4.42 to 4.81. This result is consistent with the
findings of Adewuyi and Otali (2013), Odusami et al. (2012), and Adewuyi and Odesola (2015).

Furthermore, the total MIS score was 4.13, indicating that all the factors taken into account have a
significant impact on the production of material waste on building sites. |

Strategies of minimising material wastage on construction site |

Table 4.4's results showed that the five most effective strategies for miﬁimizing material waste were:
appropriate site supervision and management techniques; staff traiﬁing and waste management
awareness; adequate material storage; use of low-waste technology; aa.nd appropriate procurement
management, with a MIS range of 4.64-4.90 and an average MIS of 3.99 overall. According to the

control may be the cause of the variations in materials w.

Megha.ni et al. (2011) suggested that strong materja]

aste generatiop le;vels among construction sites-
negative effects of waste, increased security,

Sline— |
I.)eI'V1s10n and control, staff education on the

efficient .y
should be the main steps towards cutting down on waste on sjt, ement, and better storage facilities
. e. |
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Ultimat,

L

II.

III.

Iv.

inions of contractors, consy
ely, the following deductions

were made: | f
The study found that, in Abuja, Niger; 1als |

The five most significant factors that impact the generation of construction waste are:

- | .
frequent and subpar initial design; inadequate on-site Storage facilities; mnadequate
materials storage system; theft and vandalism; poor site conditions; and inad

» proper site supervision and managfement techniques, use of low-
waste technology, and proper procurement manage

ment wiith a MIS range of 4.64—4.90.
This suggests that it has a significant impact on lowering the waste of building materials
on the job site. i
Since waste not only costs contractors’ money but also harms the environment and uses
client resources inefficiently, waste materia] management is ultimately within the
responsibility of construction stockholders. Therefore, waste management and control
require the full participation of all stakeholders, |

;
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