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Abstract: This study aims to report investigation into thelgpem of waste management on construction
sites in South Western Nigeria and to unveil inhedangers material wastage poses to the constnucti
Industry. In the construction industries, materais very vital in building sites, but not all theterials
delivered are used for the purposes for which tieye been ordered and the subsequent disappearance
of these materials constitutes part of the wastee Primary research instruments used was the
guestionnaire which contained varied questions aterial wastage and management. The investigation
revealed that material wastage brings about additicost to the construction project as well as a
reduction in the profit of the contractor, considgrthe cost of storing and transporting constaurcti
waste along with the loss of revenue from not ietley waste. Also, most waste that occurs at
construction sites is due to poor management arkdobawareness of effective waste management. The
study finally recommends that recycling and reusofgconstruction waste is a viable option in
construction waste management and that materiglg@can be reduced by giving incentives to the
workers for better handling of materials and byihgyrained personals to supervise the works.
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INTRODUCTION inadequacies of the materials such that at thenendll
the materials procured and delivered to sites aelu
Effective waste management is of growingfor the purposes for which they are ordered. This
significance for the construction industry. Addititge ~ excessive loss in materials is what is called Waste
cost of storing and transporting construction waste  Material wastage is any extra cost over and above

along with the loss of revenue from not reclaimingthe materials used, plus their handling as containe
waste materials, it makes financial sense forthe estimated price for the J@BJ. Building Research

Establishmehf divides material wastage into four

construction companies take action to minimize aast distinct cateqories namelv desian waste. takincaaff
The use of recycled aggregate derived from 9 y 9 ' o

. . . ordering waste, supply waste and finally, contieaste.
concrete rubble in the pro_ducUon of ready m'Xe_dThis study will help to determine.
concrete was demonstrated in the example of aneoffi
building, erected in Darmstadt, Germéhy *  The inherent dangers material waste poses to the
Generally, the economic interest in re-using or  construction industry.

recycling building materials is governed by three® \Ways of minimizing waste on construction sites.
factors listed belot 2 *  Ways of keeping proper site records for

accountability purposes.
*  Finally, recommendations were made on effective

N I
The availability and thus the cost of natural owne waste management on construction sites.

building materials.

* The availability of disposal space, the tipping
charges and the taxes for dumping.

*  The transportation cost.

The significance of the Research: In the past, most
especially in some parts of Nigeria, practiceseuce,
reuse or recycle waste did not achieve widespread
) implementation for a number of reasons. Firsthgpie
Materials, as one of the resources employed by thgere not aware of benefits of minimizing waste, nor
construction industry, pass through a number ohad any experience of reusing recycled or reclaimed
processes before they are finally incorporatedhi@ t materials. In addition some even believed thatciet
construction. These processes bring about thef reusing or recycling these wastes was prohibitiv
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This research is meant to reveal various losseingri Table 1: Percentage Cost of Materials to the Cbste®

from material wastage and to propose measures that Project

will enhance the judicious use of clients' moneyOptions Number of response % Response
coupled with an overall effect on cost savings on &aiow 20% 2 3
construction project, as well as lead to increasxditp 20-30% 2 3

and time saving on the construction period. It wlo 1-40% 4 6
serve as a form of enlightenment to the genera 1-50% 16 22
populace particularly those in the constructioruistdy. Above 50% 47 66

METERIALSAND METHODS ,
Table 2: Methods for Keeping Store Records

This research relies on primary data, which wagVethods No. of occurrence % Response
obtained using questionnaires having both closetl anUsing trusted people 2 3
open-ended (un coded) questions; containing varie&tock balance sheet 3 4
questions on material wastage and management. $torage in computer 3 4
was directed at the respondents relevant to theystu Bin card system 7 10
including engineers, architects, quantity surveyorspaily stock taking 7 10
builders and contractors to identify the Variousrses | oq pook 9 13
of waste encountered on construction sites and howsck card system 15 21
these wastes can be minimized and managed. The d response 25 35
obtained were analyzed using tables and statisticat
indices. - .

The scope of this research is limited to firms ir'.Table 3: Sources of Waste on Building Sites
Lagos, Oyo, Ogun, Ekiti and Ondo States. Lagos isources of waste Response % Response
considered to be the nerve of commercial activities VVrong use _ 6 8
Nigeria and so the relative volume of constructiawk ~ Mismanagement of materials 8 11
there is very high. Other states were chosen t&€molition waste 10 14
complement that of Lagos. C_onv_erS|on waste 14 20

Furthermore, a sizeable number of all firms choser?”fer'ng and theft 15 21
to constitute the sample for this research werd'€dligence 16 23
undertaken one form of construction or the other inf1Xing o 17 24
different states of the country, therefore inforimat Wrong specification 21 30
gathered can be broadly applied to the entire natio ~ Intra — site transit 22 31

Transport and delivery to site 27 38
RESULTS Site storage 29 40

Inventory Tools: This aspect shows the importance of On responses on the sources of waste, 40% of the
materials in building projects and also highlightte  firms agreed that the major source of waste wastdue
need for their effective management and contrdblda  the adoption of a storage system; this was closely
shows the percentage cost of materials to thedostlof ~ followed by 38% of the firms who agreed that thgana

the project. The table shows that 66% of the redpots  source of waste was due to transport and delivesjté.
quoted that the percentage cost of materials tadbeof ~ Other sources were also given and the results are
the project is above 50%, closely followed by 22%ow presented in Table 3. Other sources of waste pbinte
believed that the percentage cost of materialsgocost ~ Out by the respondent but not shown in Table Juhel

of the project is between 41and 50%. residual wastes, overestimation of quantities megui
Also, it can be observed from Table 2 that a@nd the use of unskilled laborers. _
sizeable number of firms did not respond to thehwet As for the incentives for good handling and

used for keeping store records, while 21% indicatedninimum waste, 41% of the firms agreed that there
that use of a stock card system is the best, 10Révid were incentives for good handling and minimum waste
that the bin card system is the best Furt'hermo% 1 while 59% suggested that there were no incentives.

: . ) : o incentives identified by the firms are listed inbla 4.
(k:)glrll:‘ai\(ﬁiclg itr:l?hlésLejs(;fgfatltlwyeslg(aclgtoagll(ng, 13% espel Also, Table 5 presented methods of minimizing waste

on sites. Other methods of minimizing wastes oessit

. e . proposed by some firms are given in Table 6.
Material Utilization: The section presents the methods

used by firms to minimize waste on sites, sourdes OMaterials Stock Control and Storage: This section
wastes and incentives for good handling and minimungives an analysis of the data collected on matstéatk
waste. It also considered various means of reusitt) control and storage before its movement to thefesite
recycling wastes on construction sites. utilization.
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Table 4. Incentives Identified by 41% of the Firms Table 8: Origin of Materials Supplied to Site

Incentives for good handling and minimum waste Options Response % Response

*  Commendation of hardworking and careful Direct purchase from Suppliers 50 70
workers in kind and in cash From the company’s central store 17 24

*  Supervision and effective monitoring are experts. The company usually contracts it out 28 39

*  Giving bonus to workers. Others - -

*  Regular payment of worker's salary as time due o ) )
and provision of medical care for workers in case Table 9: Responsibility for Damaged Materials in

of accident Transit
* Increasing salary when deemed fit. Option Response % Response
*  Promoting good handlers. The Supplier 53 75
*  Using the right specifications. The Client 8 11
*  Approving more overtime hours. (a) and (b) 10 14
*  Good design, detailing and erection practice all
lead to waste minimization, these should be Table 10: Usage of Plants on Construction Sites
rewarded periodically in cash or kind. Option Response % Response
*  Avoid overloading trucks. Wheelbarrow 68 96
Dumper 30 42
Table 5: Methods of Minimizing Waste on Sites Forklift 12 17
Options Response % Response Cranes 25 35
Locating a store very close to the Hoist 15 21
Working area. 29 41 Conveyors 8 11
Sending workers on formal training. 4 6
Supervision by engineers or Material Purchase and Delivery: On the origin of
Trained personnel. 40 o6 materials supplied to site, 70% of the respondents
Good site accounting. 39 55

obtained their materials direct from the suppligrkile

_ L 39% usually contracted the supply out. Others (24%)
Table 6: Summary of Methods of Minimizing Wastes rchase before use and store it central store. The

on Sites _ _ results are presented in Table 8.

Method of minimizing waste identified by respondent Concerning the time of placing an order of
*  Monitoring the supply of materials and goods to materials prior to use, responses showed that 32% o
prevent damages. the firms placed their orders less than two weeXere
*  Close supervision and monitoring by experts. they were required, 27% placed theirs between three

*  Provision of both day and night security. and four weeks while the remaining 41% usually @thc
*  Effective planning before the commencement ofimmediately stock becomes less. ~ Meanwhile, ~ on
any project. responsibility for damaged materials in transite th

*  Materials should be supplied to specificationsl an majority of the firms claimed that the suppliersreve
detailed drawings should be followed to the letter. !|able; they_held the opinion that the materialsewstill
*  Conversion of wasted materials to other use. in possession of the suppliers as long as theyrioad

L . ived on site. However, a minority of firms, abou
*  Introducing incentives to make workers happy arrtljve X S o~ i !
*  Ensuring adequate storage facility for constructi 11% had a different opinion as indicated in Table 9

materials on site. Materials Handling: On the usage of plants on

. tructi ites, Table 10 showed that 42% of th
Table 7: Materials Storage System construction sttes, 1able Snowe a o of the

firms utilized dumpers, 17% employed forklift among

Option_ Response % Response giher options. Other equipment indicated by the
Centralized system 36 51 respondents included concrete mixers, loaders,
Decentralized system 17 24 excavators, head pains, shovels, diggers, vibratods
Mixed system 18 25 tipper lorries.

Meanwhile, the question on whether fragile

On material storage system, Table 7 shows thahaterials should be given special attention andliva
51% of the firms used a centralized system of g®ra or not, 59% of the respondents opined that special
while 25% used a mixed procedure, that is, theattention and handling was paid to these materials,
combination of the centralized and decentralizedwyhile 18% of the firms surveyed indicated that nors
systems. On methods used in material stocktakimgtm care was essential. The remaining 23% of the firm
firms used a periodic stock checking procedureugbo surveyed did not give any response, some of the
85%, while the remaining 15% used perpetualmethods (suggested by the respondents) of storidg a
inventory that is, continuous stock checking. handling fragile materials are listed in Table 11.
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Table 11: Suggested Methods of Storing and Handling

Fragile Materials

Methods

*

*

Fragile materials should be stored separately *
Supervision and handling of materials should be
done by experts

Materials should be stacked on pallets, withditir =
no access

Fragile materials should be packed amongst saw
dust

Stack such materials between shock absorbing
materials

Careful offloading during delivery

Materials should be stored in special packs dyrin
transporting to prevent damage. *
Materials should be stored away from point of
heavy traffic, passer-by’s and workers.

Adhere to the manufacturer’s instructions.

Allow only single handling.

Store in central store and carry directly to 8ige

when needed. *

DISCUSSION

If materials handling and control are to mean

anything, high control needs to be exercised betwiee
parties involved. Mechanization of the movement of
materials on the construction sites offer advarstage
both cost and time saving, but from the preserdystu
manual labor is far more extensively used in coispar
to plants. Usage of manual labor for materials hagd
increases the level of waste that occur on sitestlais

can be readily observed at construction sites ftben «
way materials litter such areas.

If was observed from the study that some

construction companies do not give special attartio
the handling of their fragile materials, whereas in
developed countries such items are treated witle car
because they are liable to damage quite d3silthe  *
supervision of fragile materials is to be done kyests
and only single handling should be allowed.

More so, some of the firms studied are not in the

habit of giving incentives for good handling and
minimum waste of materials, this ought not be in if
incentives are given to the workers, they will fewre
responsible for the materials and they will takeérax
care in handling such items.

Finally, from the research, it is obvious thatnhea

all construction firms in Nigeria are yet to start
recycling or reusing waste materials on site. Gjvin
contractors the option of reusing or recycling wastil

determine the economic feasibility of such operatio 1.

CONCLUSION

From the analysis of the results the following

conclusions were reached:
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Cost of materials when compared to the total cost
of the project may well be over 50%, hence
materials should be judiciously utilized and
handled.

Manual labor is more extensively employed in
most of the construction firms surveyed than the
use of mechanized labor.

The major sources of waste that was revealed was
due to improper site storage, although a high
proportion of firm surveyed also believed that the
transportation and delivery of materials to the sit
were important considerations as well.

Giving incentives to workers for good handling of
materials greatly minimizes waste on construction
sites as well as trying to make the workers have a
sense of belonging in the firm.

The most effective way of minimizing waste on
sites is to have experts to supervise the work.

From the above conclusion, the following are

recommended:

Construction waste recycling and reusing is a
viable option in construction waste management
and from further studies or research, laboratory
experiments can be performed on some
construction wastes like broken aggregates or
demolished concrete to establish the feasibility of
this optio’. It would be worthwhile extending the
investigation to other building materials like tierh
iron-mangery, broken glass, sanitary wares and
similar items.

The use of computers should be adapted for storing
records on construction sites and for construction
planning.

There should be awareness programs for all
construction companies on construction waste
management through reuse and recycling. Also
formal education should be given to storekeepers
and the foremen on effective materials handling
and systems.

The federal government should come up with a
policy on construction waste management which
may include introduction of heavy tipping charges
on construction wastes (particularly those that can
be reused or recycled) and taxes for dumping or
disposing wastes carelessly.

This research is focused on the construction
industry in terms of waste utilization and
management. However, the methodology adopted
here could similarly be extended to other fields in
the context of engineering.
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