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ABSTRACT

Rework in construction projects is an unwanted or undesirable menace which
has more negative effect than positive. The negative effects include delays in
works schedule, wastages, use of extra money which means reduction in profit
margin to the contractor and a higher project cost. It is caused majorly by poor
project planning and supervision, poor contractual arrangement, omissions,
design/user change orders, defects and errors during construction, alterations
toinitial design and use of poor/inferior materials. Thiswork adopts an inductive,
qualitative method where two projects which were supervised by the authors
who kept a record of rework activities from setting out of the projectsto completion
and hand over. Pictures of the completed projects were al so taken. The result was
presented and analysed using tables and simple percentage. Findings showed
that rework in project one cause a total of 43 extra days which is 38% schedule
over run an N3,341,805.00 (three million, three hundred and forty one thousand,
eight hundred and five Naira only) which is 12.85% additional cost for the
project to be completed. Project two also had 14 extra days used for rework
activity which is 16.7% schedule over run. Based on the foregoing, the study
recommends that rework can be reduced greatly if effective project planning and
supervision is carried out and a deliberate implementation and enforcement of
quality assurance put in place.

Keywords: Projects Management, construction works, rework, works schedule,
project cost

INTRODUCTION
Inthe construction industry, theaim of project control isto ensurethat the projectsare
completed ontime, within budget and achieving other project objectives (Kerzner, 2003
citedin Olowa, 2015). Itisacomplex task undertaken by project managersin practice,
whichinvolvescongantly measuring progress, eva uating plansand taking correctiveactions
whenrequired. Thisistruly project management. During thelast few decades, numerous
project control methods, such as Gantt Bar Chart, Program Evaluation and Review
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Technique (PERT) and Critical Path Method (CPM), have been developed (Nicholas
2001, Lester 2000 cited in Olowa, 2015). A variety of software packages have become
availableto support theapplication of these project control methods, for example Microsoft
Project, AstaPower Project, Primavera, etc. According to Kerzner (2000) citedin Inuwa,
Wanyona Githae and Diang’ a Stephen, 2014), work flowsand project coordination are
arranged horizontaly and verticdly, thusresulting in an extensive planning and coordination.
In their opinion, project management approach resultsinimproved coordination and
communication among employeesand managersaswell as, generatesproductivity, efficiency,
and effectiveness.

It should be noted that management isconcerned with getting thingsdone through
people. Thereforein caseof aproject, what ismanagedisnot the housethat isbuilt, or the
road that is constructed but the peopl e doing the job are the ones managed. So project
management does not preclude deciding who doeswhat, where, when and how. If what
to bedoneisnot properly specified and the placeit isto be done decided, then that marks
the starting point of thefailureor rework process. Similarly, knowing when (thetime) the
work or project isto commenceand how it will bedone, isaserious project management
strategy agood project manager should understand.

Rework isdefined asthe unnecessary effort of re-doing aprocessor activity that
wasincorrectly implemented at thefirst time (Loveand Edwards, 2004). Rework isalso
defined asthe processby which anitemismadeto conformto the origina requirement by
completionor correction (Ashford, 1992). It isalso defined as doing something at | east
oneextratime dueto non conformanceto requirements (CIDA 1995 asquoted by Love,
2002). Rework isasilent consumer of time, resources and trust. It isthe singular most
potent destroyer of an excellently prepared works schedule asworksare usualy put on
holdto attend to any rework that has arisen. Besdesthefailure of theschedules, it addsto
the cost of the project, sometimes, significantly. Thisisbecause breaking down an aready
executed part of the structureisusually doneso asto redo it and by this, new materials,
labour and plant/machinery are mobilized afresh to get the activity done again, hence
financial and timewastage. Looking at the causes of rework isvery necessary so that
project managers, designers, clientsand contractorswill take advantage of thisto avoid
their occurrence. Thisstudy highlightsthe causes, effectsand remedies of rework so that
it can be used asaguideto the aforementioned stakehol ders of construction projects, so
that rework can bereduced significantly, thereby adding to the contractors profit margin
and encouragethedelivery of projectson schedule. Thechallengeof rework costswhich
includelabour, materials, equipment and sub-contractors can run from 2% to 20% of a
projects’ total contract amount (Cl1, 2012).

Rework hasbeenidentified asasgnificant factor that contributesto cost increases
and schedule delays on projects (Love, 2002). Li, Love and Drew (2000) argue that
rework transpiresasovertime, additiona hiring of resources (including labour and plant),
schedule spillage, and reductionin project scopeor quality. Ackermann, Eden and Williams
(1997) say the adverse consequences of these difficultiesinclude reduced profit, loss of
market share and reputation, increased turnover of management and workforce, lower
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productivity, higher costsand al too frequently, costly litigation between participantsover
responghility for over runsand delays. Themgjor problemsof costsoverrun, whichtrandates
into reduced profit margin for the contractor and an eventual higher cost of executing the
project considered as wastages and the delay in project delivery on schedule, are all
caused by the menace called rework. The above highlighted problemsarethe reasons
behind the desireto undertake thisstudy hoping that it will trand ateinto asolution for the
problem.

Thisstudy isneeded asit will help project supervisorswith information on the
causesof project delay sothat they can be avoided. It will also help designersto properly
brief their clientson theanticipated performance of their projectswhen completed so that
therewill beareductioninuser change orderswhichisamajor cause of rework activities
onsite. Thestudy isalso needed asit will help reduce project cost which trand atesinto
both more profit to the contractor or builder and reduced final project cost for theclient.
Love, Zahir and Edwards (2004) say that rework isthe primary cause of timeand schedule
over runsin projects. Rounce (1998) examinesthe use of inexperienced staff that lack
technical knowledgeand concludesthat they canlead to errorsand omissionsin contract
documentation being made”. Burati and Farrington (1989) say design related rework in
theform of change ordersisthe major source of rework in construction projects.

According to Barber, Sheath, Tomkinsand Graves (2000), the specific factors
that contribute to rework include; inadequate supervision, damageto other tradesdueto
carelessness, low skill level and poor use of materials. Itisa so worth mentioning that the
use of substandard materialspropelled by greed a so resultsinto rework. Thismeansthat
acontractor whoisdriven by greed turnsto using low quality productsor materialsso as
to cut cost and maximizemoreprofit endsupinrework. Thisisso becauserework influences
theprogressof any project. Love (2002) positsthat rework can be said to be that aspect
of work that influencesaproject’s progress and causes disruption of project schedule.
Loveaso said rework hasbeenidentified asasignificant factor that contributesto cost
increases and schedul e del ays on projects. Josephson and Hammarlund (1999) identify
thefollowing factorsaswhat contributeto rework during construction. Poor management
and employeetraining, low skill level of sub-contractors, lack of supervisionand on-site
Inspection damage dueto carel essness, poor planning and co-ordination of site resources
and poor workmanship and use of materials.

According to Love (2001), although design related issues form a significant
proportion of rework costs, agreater number of rework related incidentstend to occur
during construction and thereforelikely to increaseindirect costs dueto consequential
disruption and delays. Asidethe aforementioned instancesthat | ead to rework, other cases
like getting kickbacksfrom contractorsby the supervision team especially in government
projectsisoneof thesilent invoker of rework. Thiskickbacksinvariably causes cutting
cornersby the contractor to recoup the sum spent on kickbacks. CIDA (1995) findsthat
projectswithaforma quality management systemin placerecorded lower levelsof rework.
Theaverage cost of rework asapercentage of contract valuefor projectswithaquality
systemwasfound to be 0.72%. Whereasthose projectswithout aquality systemin place
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have been found to have an average cost of rework 6.5% while projects procured using
lump sum contractswerefound to have rework costsas high as 15% of contract value
(Burati and Farrington, 1989). Love, Zahir and Edwards (2004) argue that when Total
Quality Management (TQM) isapplied holistically in conjunction with reward schemes,
rework can besignificantly reduced or eliminated. Abdulrahman (1993) observesthat a
dearth in communication flow between the client and design team memberscanresultin
documentation errorsand omissionsoccurring. Clientsand design team factorsthat have
been identified as contributing to rework include; inadequate funding provided during site
investigations, inadequatetime and fundsaattributed to the briefing process.

Payment of low feesfor preparing contract documentation, ineffective use of
information Technology (for instance, visuaization) and poor des gn coordination between
designteam members. Inagreement with Abdul rahman above, poor communi cation between
project Supervisor/Engineers and artisan/workmen on site leadsto most of the errors
during production which endsin rework. Jim (2012) says“rework happenson every
project ...and theaverage cost isstaggering” . Loveand Edwards (2004) suggest that the
root causes of rework, can be categorized into different groups; client-related, design-
related and contractor rel ated factorsincluding Ste management and sub contractor factors.
Rework however, hasbecome an accepted part of the construction process. Hence, this
study isdesigned to eval uate therel ationship between projects management and the effect
of rework on construction worksusing selected projectsin AbujaMetropolis, Nigeriaas
an eyeopener.

METHOD

Thisstudy adoptstheexpository research design. Two projectsinAbujaMetropoliswhich
theauthorsweredirectly involvedin their execution were used asacase study. Detailed
documentation waskept of all activitiesthat had to be done again and what caused the
initial failure of thesetwo projects. Thetotal costsassociated with the activitieswere
recorded. Therecorded information from the projectsformsthe primary datafor this
study. Thefirg building bel ongsto Nigerian Educationd Research and Devel opment Council
(NERDC) called“New Library Complex” awarded viaaletter with referenceno NERDC/
N.433/11/54, dated 09/01/2006 for acontract sum of twenty fivemillion, nine hundred
and ninety eight thousand, seven hundred and sixty seven Nairaonly (N25,998,767.00).
Theduration was 16 weeks. Itisaone storey building with afloor sizeof 31mx 30m=
930m?with acourt yard of 30m? at itscentre, it has 32 rooms, one conferencehall onthe
first floor and a100 capacity hall onthegroundfloor. It hasamagjor staircaseto thefront
areaof thebuilding and asmaller (exit) stair caseat itsrear side. The building hasaroof
gutter and aparapet and roofed with red col our oven baked long span aluminum (Fig. 1).

The second building belongsto Defense Headquarters, Area 10, Abujacalled
“DHQ Restaurant Building” awarded viaaletter with reference number DHQ/Log/Vol .3/
185 and dated 19th February, 2007, at acontract sum of Sixteen Million Seven Hundred
and sixty four thousand, one hundred and ninety threeNaira, fifteen Kobo (N16,764,193.15)
only. Theduration was 12 weeks. It isaone storey restaurant project measuring 18m x
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16m=288m?2insize. Theground floor comprisesakitchen, store, officewashing bay, a
restaurant for junior personnel and toilet facilities. Thefirst floor comprisestheofficers

restaurant, serving areaan office and toilet. Thetwo floorsare connected with one major
stair case.

Project 2: Defence Headuafters Officers Restaurant at Area 10, Garki Abuja
Source: Authors' Fieldwork, 2015

RESULTSAND DISCUSSION
Causesof Rework in Project One

Contractor: Cutting corners, errors, poor supervision, hiring of unskilled labour.

Designer: Omission

Client: Changeorders.

[ Problem onewasaddliberate attempt by the contractor to maximize profit. First
rework activity onthesite—causing delay of ninedaysto the project schedule.
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The profit the contractor wanted to maximizewas eroded and hisprofit depl eted.

i Problem two was an omission by the contractor. Drawings showed thedrain pipe,
but omitted by the contractor during construction at first until error wasdiscovered
before correction was made (A bdulrahman, 1993).

i Thethird problem wasan omission by the structural Engineer who designed the
structural details—asthe beam was not shown in the beam layout plan (Love,
2002).

v Problem four wasadeliberatelowering of concrete qudity by thecontractor inan
attempt to cut expenses, thereby maximizing profit inthelong run, here casted
twenty one square columnsfrom hisresourcessinceit wasapoor quality issueas
theinitia job did not meet quality standards (Burati and Farrington, 1989).

v Problem five was mi stakes caused by inexperience and lack of technical know-
how of iron bendershired by the contractor asthereinforcement was supposed to
belaidlikethat of acantilever, laid onthe upper sdeof the concretewith concrete
cover up but theiron benderslaidit likethat of anormal dab onthelower part of
the concrete with concrete cover down (Rounce, 1998).

M Problem six wasdueto client’s change orderswhich were asaresult of improper
brief to the designer who omitted the rear staircase that had to be constructed
after work had gonepast that level (Love, 2004).

Table 1: Summary of Rework Causes, Effectsand Duration of Rework in Project One

SIN  Problems Causess Effects Duration
1 Use of wrong reinforcement Contractors cutting Extra cost to contractor 9 days
for columns starter bars of corners and schedule delay
2 Omission of a main drain Error of contractor Extra cost to contractor 4 days
pipe from court yard to and schedule delay.
outside drains (Gutter)
3 Omission of a major beam Omission by structural Extra cost to client, 7 days
at the decking level designer not detected schedule delay and
by contractor reduced project performance
4 Poor quality concrete Poor supervision and Lost of profit by contractor 4 days
columns erected in first floor cutting of corners to and schedule delay
maximize profit
5 Poor laying of reinforcement  Inexperience and unskilled, Extra cost to client, 11 days
in suspended gutter and workmanship/poor changed project look and
parapet supervision schedule delay
6 Omission of a rear stair Change orders by client Extra cost to client and 8 days
case in the design schedule delay
Total Duration of rework 43 Days

Source: Fieldwork, 2015

Effectsof Rework on Project One

Theeffectsof rework include: Lost of profit by the contractor, extraproject cost to the
client, schedule delay, reduced project performance and changed project outlook (Love,
Zahir and Edwards, 2004). A total of forty three (43) days were used for all rework
activitieson thisproject which was awarded for aduration of sixteen (16) weekswhich
equalsone hundred and twelve (112) days. Thisthen meansthat the project over ranits
schedule by 38%, expending extraonethird of itsduration. Thisshowsthat dueto rework
activities, it wasnot possiblefor the contractor to deliver the project on schedule. This
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confirmsschedule overrunsby Love, Zahir and Edwards (2004). On the matter of cost,
thetotal amount put forward by the contractor requesting the client to pay himwasput at
three million, three hundred and forty one thousand eight hundred and five naira
(N3,341,805) only. Therewasalong drawn battle asto what the exact figure should be,
becausethe client agreed to pay for the cost of hischange ordersand designer’somissions,
but the contractor’serrors and poor quality rework were contested by theclient. This
figure gives 12.85% cost increase on the project sum (Jim, 2012).

Causesof Rework in Project Two

Contractor: Poor workmanship and poor supervision.

Designer: Omission

[ Thisrework activity was dueto poor quality work on the part of the contractor
whodid not properly compact fill materia beforelaying hardcoreand casting over
siteconcretewhichlead toitsfailure (CIDA, 1995 and Burati and Farrington,
1989).

i Thisproblemwasan omission by thestructura Engineer who designed thestructurd
detail sand the contractor could not dictate the problem until the decking had been
casted and formsstricken.

A total of 14 dayswere used for rework activitieson project two which wasawarded for

aduration of twelve (12) weekswhich equalseighty four (84) days. Sincerework took

fourteen (14) daysout of the duration, thisgives 16.7% schedule over run (Love, Zahir
and Edwards, 2004). Dueto rework activities, it wasnot possiblefor the contractor to
deliver the project on schedule. The contractor also put up aclaim of Two million, six
hundred and thirty four thousand, four hundred and thirty naira(N2,634,430) only but the
client bluntly refused to pay the contractor’sclaimsfor rework. Contractor’scost overrun
was 15.7%, though not paid, so lost of profit to the contractor (Ackermann, Eden and
Williams, 1997). Rework in project two also lead to schedule and cost over runs(Love,
Zahir and Edwards, 2004).

Table2: Summary of Rework, Causesand Duration of Rework in Project Two

S/IN  Problems Causes Effects Duration
1 Improper compaction of fill  Poor workmanship by Reduced profit to 3 days
material leading to the the contractor and poor  contractor and
sinking of aportion of the  supervision schedule delay
oversite concrete
2 Omission of amajor central  Omission by designer Reduced profit to 11 days
column by structural contractor, reduced
designer project performance
and schedule delay
Total duration of rework 14 days

Source: Fiddwork, 2015

The Effectsof Rework on Project Two
Therewasdelay in project delivery which meansthat the contractor’ stimewaswasted,
that is, timethat he should have used for other projectsor for some other activities, was
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used for rework activitiesonthesite. The contractor’sreputation was seriously damaged
particularly in project one. He could not win the award for the second phase of thesame
project asaresult. Insmpleterms, therewerewastages on both projectsby the contractors.
Thereisasolower productivity ontheside of thecontractor. Theeffect of rework onthe
clientincludeextracost of the project where he agreesto shoul der respongbility for rework
activities. It aso leadsto delay in taking possession of the project by the client. The
performanceof the project isreduced particularly where breaking down of somedements
took place before any activity wasdoneagain.

CONCLUSIONAND RECOMMENDATIONS

Thetwo projects presented in the case study showsthat there was use of extracost to
redo the activitieswhich trandated into reduced profits. The causesof rework on projects
can bereduced by carefully adopting the recommended ways of avoiding rework above.
Checksagainst theuseof inferior building materia swhich usualy lead to stoppagesand a
completeremoval or breaking down of already executed worksto re-do the element over
isamajor cause of rework in projects. Therefore, the need for the project quality
management plan (QM P) cannot be over emphasized. Designer and user change orders
during project executionisanother major causeof rework. If thisischecked againg, it can
reducerework dragticaly. Thereisa sotheneed for project supervisorsto carefully supervise
their projectson aregular basisso astoreved areasof errorsand omissions. Again, care
must be taken when empl oying work men, so that unskilled men arenot employed instead
of well trained men. Rework activitieson site can bereduced drastically if dl partiesplay
their roleswdl in project ddivery. Based on thefindingsof thisstudy, theserecommendetions
aremade:

I. Checking and crosschecking of thedesign aspresented by the design team by the
contractor and the production of abuild ability analysis of the design by the
contractor will helpin unearthing errorsand omissionsin thedesign, which can
hel pin reducing rework incidencesin the cause of the project.

. Effectiveday to day project supervison by the project Engineer will goalongway
ineliminating errorsand defects, thereby reducing theincidencesof rework.

il Thehiring of competent and experienced skilled work menwill reduceerrorsdue
to inexperiencethereby reducing theincidences of rework inthe project.

V. Implementation and enforcement of project quality management plan ontheproject
will simply lead to producing aquality project thereby reducing rework dueto

poor quality.

V. I mproved communi cation between project Engineer and work men can helpreduce
rework dueto poor communication.

Vi. In order to avoid change orders by client in the cause of the project, thereisthe

need for him to be properly educated on how the performance of hisdesignwill
bewhen built. Thiswill make him to makeinputsinto areasthat hewill need
changes before project construction getsunderway.

International Journal of Finance and Management in Practice, Volume 4, Number 1, June 2016 45
ISSN: 2360-7459



REFERENCES

Ackermann, F., Eden, C. and Williams, T. (1997). Modelling Litigation: Mixing qualitative and
guantitative approaches. Interfaces, 27 (2), 48-65.

Abdul-Rahman, H. (1993). The Management and cost of quality for civil engineering projects. Ph.D.
Dissertation, University of Manchester Institute of Science and Technology, (UMIST),
Manchester, United Kingdom.

Ashford, J. L. (1992). The Management of Quality in Construction. London: E & F Spon.

Barber P., Sheath D., TomkinsC. and GravesA. (2000). The cost of quality failuresin major civil
engineering projects. International Journal of Quality Rel. Management, 17 (4/5), 479 — 492.

Burati, J. and Farrington, J. (1989). Cost of quality deviationsin design and construction. University
of Texas at Austin, Austin, TX, Rep. Construction Industrial Institute.

CIDA (1995). Measuring up or Muddlimg through: Best Practicein the Australian Non-Residential
Construction Industry. Sydney, Australia: CIDA and Masters Builders Australia.

Construction Industry Institute (Cl1) (2012). The impact of Changes on Construction Cost and
Schedule, Construction Industry Institute (ClI), the University of Texas at Austin, Austin
Texas, Publication 6th—10th April, 1990.

Inuwal. ., WanyonaGithaeand Diang'a Sephen (2014). Application of Project Planning Techniques
in Construction Procurement: The Case of Nigerian Indigenous Contractors. International
Journal of Economic Development Research and Investment, 5(1), 33-

Jim, Z. (2012). Theimpact of rework on construction and some practical remedies. Communiqué of
Construction Forum, Chicago, August, 2012.

Josephson P. E. and Hammar lund Y. (1999). The causes and costs of defectsin construction. A study
of seven building projects. Automated Construction, 8 (6), 642 — 681.

LiH.,LoveP. E.D.andDrew D. (2000). Modeling the effects of prolonged over timework on project
cost and quality. Engineering Construction and Architectural Management, 7(3), 211-221.

Love, P. E. D. (2002). The influence of project type and procurement method on rework costsin
building construction projects. ASCE Journal of Construction Engineering Management, 128
(1),18-29.

Love, P. E. D. and Edwards, D. J. (2004). Forensic Project Management: The Underlying Causes of
Rework in Construction Projects. Journal of Civil Engineering and Environmental System, 00,
1-22.

LoveP.E.D., Zahir |. and EdwardsD. J. (2004). A rework reduction model for construction projects.
| EEE Transactions on Engineering Management, 51 (4), 426-440.

LoveP.E.D. (2001). Determinants of rework in Australian Construction projects, unpublished PhD
thesis, Monash University, Melbourne, Australia. International Journal of Quality Rel.
Management, 16 (7), 638 —658.

Olowa, T. O. 0. (2015). Cost Control Procedurein Mass Housing Development in [lorin Metropalis,
KwaraState, Nigeria. International Journal of Economic Devel opment Research and Investment,
6(1), 22-31.

Rounce, G. (1998). Quality, waste, and cost considerationin architectural building design management,
International Journal of Project Management, 16 (2), 123 —127.

International Journal of Finance and Management in Practice, Volume 4, Number 1, June 2016 46
ISSN: 2360-7459



