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Construclion projects are complex in nature because they entail complex aclivities characterized with
unceriainties and changes thal are capable of increasing time and cost of conslruclion projects.
Rework is a wasle thal involves doing certain task more than once, il may not be totally eliminated bul it
is avoidable. It occurs as a resull of so many factors ranging from omission or error in design,
construction failure, and change order to inadequate coordination and communication among
stakeholders on lhe project. Hence, to enhance project performance it becomes imperative to identify
the influence of project type on the occurrence of rework. This paper presents analyses and discusses
the rework cosis experienced by the studied projects and the findings revealed that the cosl of rework
for new buildings understudied was averagely 5.06% as against 1.23% recorded by refurbished
buildings of the completion cost. Therefore, lo improve project performance and to reduce the menace
of rework costs, it is asseried there is need for consensus to be reached on a workable mechanism 1o
bring together the client and the contractor to minimize change orders and introduction of additional
works during construction phase.

Key words: Rework, project type, expanding economy, building projects.

INTRODUCTION

The construction industry occupies a local position in the
economy of any nation because it is an important
contributor 1o the process of development. Kazie (1987)
affirmed that construction expenditure accounts for about
50% of the Nigernan govemnment's expendiiure This
assertion was corroborated oy Ajanlekoko (1990) who
viewed the industry to be a pnme motivator of Nigerian
economy and that i represenis 60% of the capital
investment

The construction industry in Nigenz is of paramount
importance for employment and economic growth as
opined by Annunobi (1997) that it generales err)ploymenl
opportunity which places # second only to Agriculture in
the employment of labour. The sector contributed an
average of aboul 59 1o the Annual Gross Domestic
Product (G D P) and average ol aboul one-third of the
Total Fixed Capital (Olaloku 1987). The World Bank
attested 10 this by attributing the indus!ryAlo account for
petween 3 lo 8% to the GDP in developing counlries,

-—c-orrespondingaulm« E-mail. oyekunishassankay@yahoo.com

Nigeria inclusive.
Despite these huge contributions noliced in the pg
the industry has become 3 shadow of its former 3
through the contribution it makes to the GUF which v
reporied to be 1.72% in 2007 by the Federal Bureay
statistics which was below 3 (o 8% reported by W
Bank tor developing nations while Ghana recorded 8
contribution of the industry to her GDP (Fugar §
Agyakwah-baah, 2010) This parsistence reduction in
industry’s contnbution was as a resu'l of many faclors
industry 1s being plagued with, from tme and ¢
overrun to defects traceable 1o design and consirucl
intedaces. These defects 2ither through desgn errg
contract documentation errors, and deviation in quality
construction phase or poor workmanship that nas (o
done again 10 offer clien! value for money could
regarded as rework. Rework takes its name from del#
noticed due 10 non-conformance 10 specilicalion
deviation in quality
Construction Industry Institute (ClI) (2001) view
rework as activities that have to be done more than ani
or activities which remove work previously executed
where no chany
parn of the project regardless 0f soUrce,
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Figure 1. Components of reworks. Source: Fayek el al. (2003).

order has been issued and no change of scope has been
dentified by the owner Rework can occur from errors,
omissions, faillures, damage and change orders
throughout the design and construction interface process
(Love, 2002)

Rework s a significant factor thal contridules negatively
0 the construction process and directly leads to chent
dissatistaction, reduces profitability and in extreme
conditions. leads to acrimonious relationship between
participanis which either be settled through a recourse to
law count or arbitration (Love, 2002a, b). However, a
reduction in rework can significantly improve the overall
project performance (Love et al, 2000; Low and Yeo,
1998). Love et al. (1999) concluded that causes of rework
in various countries differ as the situation and contract
culture are no! the same and thereforz, the cosls of
rework belween counlries should nol be considered
authontative, bul merely indicative, as levels and interpre-
tations ol quality will difer between each country. Local
practices, indusltry culture, and contractual agreements
contnbute immensely to the incidence and cost of rework
in any situation and environment (Love et al., 1999).
Therelore, \he paper evalualed 'he effecl ol project types
on the occurrence ol rework in expanding economy with
the mind that the result of the research would be widely
applicable in other nations

Reducing rework costs — eliminating waste

Rowork cosls are lracked lrom the point where rework is
identified to that time when rework is completed and the
activity has returned to the condition or state it was in
originally The duration of the cost tracking includes the
length of the standby/relocation time once rework is
identfied, the time required 1o carry oul the rework, and
the time required 10 gear up lo carry on with the onginal
scope of the activity (Fayek et al., 2003). The sequences
of even's that constitule rework are shown in Figure 1.
|bratum et al (2008) opined tha! the use of wvirtual
reality models and 30 animations could be a uselul tool
in communicating constructability problems which is the
malor course ol rework al design-construction interface
by leading to befter understanding of design inlormation,
thus, reducing waste, rework and, ullimately, cosl of
projects. Also, this assertion was supported by (Enache-

Pomme_v and Horman, 2009) they sugaested thy
mlegrating the sustainable project's otjectives with oihd
delivery aspects during programming ol design an
construction will eventually resulls in reducing delays
cosis, and rework on the project.

Importance of eliminating waste and reducing rewor)

From many reported cases il could be alfirmed thy
rework have negative impact on the performance (
projects in lerm ol cost overrun, lime overrun an
dissatisfaction ol the participants on the project. Impac|
are enormous on project, Palaneeswaran (2006) arguoy
that the direct impact ol rework on project where i |
identified consists of; additional ime to carry oul th
rework, additional cosl lo rectily the occurrence, mor
malerials for rework and waslage, and consequentig
increase in labour cost lo fix the delect plus relateq
extensions of manpower supzrvision. Hence, il rework
to be reduced or avoided there is need lor clients
initiating a construction activity 1o reduce changes o
alteration 1o design aher commencement ol work
Christopher el al. (2009) argued that decision changes |
capable ol crealing wasle, such as rewark, and (hy
decisions are ideally made with sulficient cenainty lo by
considered commitments upon which subseguen
decisions can rely. || was regorted (hal the actual cosl 0
rework (or @ contractor may actually be less inan ong
percent of a contract value (Love et al 1998). and thal 4
contractor will invanahly always try and off load an
additional cosis on to their client and subcontractors.
fact a contraclor's estimale/lender higure may also alloy
for some degree ol rework (in the torm ol a contngency
based on their knowledge and experience from previous
and similar projects that they have undertaken Thus thy
actual cost of rework 10 @ contractor may ever 0
negligible, especially projects procured under a desigr
and conslruct arrangement with a guaranieed maximum
price (Love etal  1598).

Earlier studies have shown zl-latt re:v A
between 3 and 15% of project’s contract v
al, 1992; Abdul-Hahman 1987, Josephson =
Hammurlund, 1999). In addilion, Rethinking consggg p
1998 i Aminudin (2006) stated thal. up 10 60;'00‘
construction is rework, labour is used at only 40 1o

ork cosis van|
Burati €
and




Patential efficiency and at leas! 10% of materials are
Wasted It was posited thal rework costs could be
significantly higher than figures reported in articles
relating 1o standards (Love and Smith, 2003). Indeed,
Barber et al, (2000) suagested that rework costs could be
as high as 23% of the contract value,

RESEARCH METHODOLOGY

This paper presented the research conducted on twenty-five lederal
govermment constructon projects thal had already been completed
Detween 1999 and 2008 in tertiary insttution in Niger Statz and lhe
building projects were executed oy differen companies in four
diferent institutions The purpasive samples nl twanty-five projects
(educalional building) were selacted based on their proximity and
availabily ol archival data with relevant information 1o the research
and the projects used for ths study includes both new construction
and renovaion repair works. The researcher visited (he
slakeholgers on the praject instead af seeking the opinon of the
respondent with & research schedule o retrieve archival data (hal
bear relevance lo the Study as rawork cos! was not recorded
saparately

Data collection procedure

Dala collection was done trom single source through documentary
sources such as recorded variation account, architect Instruction
thal varied the work client raquest changes, information sought by
the contractors, final accourts, proaross ol work repart and claims
granted thiough extenson ol ime The data was collecled per-
sonally by the researcher by visiting all the slakehalders irvalved in
the projects. Also design o construction errors that give rise to
rewark were sought bul this nol reponted by this paper.

ANALYSIS AND RESULTS
Project type and characteristics

From Table 1, it could be deduced that virtually all the
selecled projects overrun its initial time excepl projecl
‘number 6 which was completed within time trame. Time
overrun for all the projects as shown in the table indicated
nine projecis overrunning s inifial time by 50% and
above. while those projects that exhibit overruns in time
ranging from 10-40% are thineen leaving only 3 projects
having Iess than 10% over its Initial contract period.
Averagely tne percentage overrun in time for the 25
projects considered by this research is 37.284%, above its
initial period which could be concluded This is on the
high side. Cost and lime overruns have been identified as
major coniributars to high cost of construction projects in
Nigeria where Niger stale is just a unit (Okpala and
Aniekwu, 1988 Elinwa and Buba, 1993, Abinu and
Jagboro. 2002, Ogunsemi, 2002 They continued by
asserfing hal projects are known for overrunning its initlal
fime anad cos! budget in many of |he projects underaken
in (he counlry which this reseaich work is  also
corroporating. Furthermore, projec's number 7,912 and
25 exhibited high percentage of cost overrun of 37.98,

Oyewobi &1 a1 124

idem;ﬂed as one of the major contributors 1o high cost of
building or construction works has nol been widely
reported in Nigeria despile 1he fact that it's capabie of
causing ovetruns in term of cosl and fime Egan (19ag,
asserted that up 10 30% of construction IS rewark laboyr
Is used at only 40 1o 80% of patential efficiency and a
least 10% of malerials are wasled This research alsg
finds out that cost of rewark of Project “number 21" was
as high as 8.88% of the final contract sum but as low as
3.47% on the average lor Ihe entire projects considered;
this is as a result of the source of cost dala available tor
the research. Reworks instituted by the client through the
consultant ol whom the records are available were used
for this research work. It is worthwhile 1o note that only
the direct costs of rework for the failures observed were
estimated, the indirect rework costs such as site over-
heads and work undertaken for the site from head office
have not been included in estimales for rework of quality
failures (Barber et al, 2000). This means that there is an
under-estimate of their full rework cost through the
exclusion of overheads.

The study revealed from Table 2 thal new buildings are
more prone o rework than re‘urbishment or renovation
projects as against the assertion made by Love (2002)
because of poor contract administration and lack of
constructability of designs. The average rework costs for
newly constructed building is 5.06% as agains! 3.23%
recorded for refurbished building projects. This may be as
a result of inexperience of the personnel, poor planning
and conflicting information as precipitated by the study
This was supported by Hammurland znd Josephson
(1991) that large pan of rework costs could be atiribu-
table to poor skill of site management and operatives.

Furniture and fittings exhibits 1the highest contribution ta
rework costs 15.06% of he total cast of this amount to
rework costs. next 1o it is mechanical installation with roof
and covering showing the lowest contribution 1o rework
costs with 0.99% o! the total cest. From the resull of the
refurbished/renovated buildings, wall experienced the
highes! contribution to rework costs 13.59%. followed by
doors and windows 6.07%, next to this is finshing
5.603%, the result of this is not unexpected due lo the
degree of uncertainty and complexity of the work to be
done

DISCUSSION

From z total number of twenty-five completed projects
understudied the average estimated cost of rework for
new building was 5.06% while that of refurbished building
was found 10 be 3.23%, though there was noc any
percentage given in lhe previous research undenakpndi on
project type but this research assarted that new building
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Table 2. Summary cf elemental contribution of project type to rework (%).

Elements NB RF & EXT Combined
Substructure an 0.48 2 /27
Frame, Upper Floors and Stairs 4.23 1.215 3.866
Rool and Covering 0.99 2.714 117
Wall 217 13.509 2.806
Door and Window 4.47 6.07 457
Fumiturz and Fittings 15.06 0 12.859
Mocharcal installation 11.05 4.157 10245
Electncal installation 1.05 2527 119
Firishing 375 5.603 3973
Painting 365 0 3.138
External works and Drainage 613 0.28 2968
Total 55.66 36.56 49.412
Average 5.06 3.323 4.492

of failure cost arose from 20% of quality failures. In total,
cost of quality dewviation is reported ta be 11% of total
project cos!. Hammarlund and Josephsen (1991) asser-
ted 51% of failure costs were design related, 26%
related to poor installation of maenals, and 10% lo
matenal failure and that 4% of the total cost represents
nonconfarmance costs Burat et al. (1992) found that
79% of total deviation costs were created during design
and 17% construction daviation costs (12.4% of otal cost
constitutes rework) Josephson (1990, 1994), Josephson
and Hammarluna (1998) arqued 50% of total costs of
defects onginated on sile and lurther 32% originated from
client or design organizations. Thus, the cost of
nonconformance of the project is between 2.3 10 9.4% of
contract value.

Barber et al (2000) in his study examines of the cost of
quality failure cost in Civil engineering projects, reported
that the costs of quality fallure were 16 10 23% when the
costs of delay were included. Bul, il the cosls ol delay
were excluded, the corresponding quality failure costs
were 36 10 6 6% Fayek el al. (2003) from the study
conducled In Canada, 108 field rewors costs were
summarized as: engineering and reviews €1 to 65%,
human resource capability 20-49%, materials and equip-
menl supply 14.81%, coniract planning and scheduling
2.61% while leadersnip and communication 0.45%.
Rhodes and Smallwood (2002) in another research
repaned in South Alrica, rework cosl was lound lo be
19% of the value of compleled project. It was also
reporied in the paper. thal rework cosl In a research
conducted by the Association General contractors of
American on Time projects was 12 4% ol the project cost.

Construction  Industry  Development  Authonly in
Austiaha found thal average rework cosl in projects
without a formal quality management system is 6.5% of
contrac! value and thal this is high under lump sum
project, 15%. However, lhe averzge rework cast for
pmpects with a qualitly system was found 10 be 0.72%

(Love and Edwards, 2004). Love (2002), in another
Australia based research conducted on 161 projects, the
mean cost for direct and indirecl rework cost were
reported 1o be 6.4 and 5.6% respectively of the original
contract value. Though, the research assered that pro-
curemen! type has no significance influence on rework.
Marosszeky (2006) in a research conducted in New
South Wales of Australia founda that rework costs were
5.5% of contract value; this includes 2.75% as direct
costs, 1.75% indirecl costs lor main conlractor and 1%
Indirec! cos! tor subcontractor (Josepnson &1 al., 2002). A
Swedish based study revealzd that the estimated cost for
correcting a total number of 2.87 construction errors or
defects was 4.4% of the conslruction value for the
observation period.

Palaneeswaran (2006) an Hong Kong based research,
in a sample of private building project (new bullding) the
direct cost of rework was reported lo be 16.1% of the
original conlract value and the corresponding value for
indirect costs was 4.8%, the time overrun lor the same
project was approximately 58% of the contract period In
another report rework cost in @ new privale construction
project, the direct cos! of rework was found fo be 3.5% of
the original contract value: the carresponding indirect
cost was 1.7% and the time overrun was 8.3%. On the
average for the entire projects considered, total rework
cosls was 3.47%, this result was nol too far from 2.3 10
9.4% ol contract value as reported by the normabve
lileratures and also, the time overrun was repored 10
37.26%. Thus, the resull showed thal the average rework
cosls and lime of the selected projects were lower than
what has been reparted across the Globe

Conclusion

In order to examine rework cos: of selected m'Ji‘l’di:‘aQ
projects, lhe study has been able to explore archival da
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Ol completed building projects and the following
conclusions were drawn that the project delivery indices
showed that projects are known for overrunning thair
nitlal time and estmated cost in Nigeria of which Niger
State 1s a subset. This rasearch reported 37.26% of time
overrun and 3.88% of cost overrun The average percent-
'age of rework costs of 3.47% was recorded on (he entire
Project considered while the rework cos| for new building
Was lound 10 be 506 and 3.23% for refurbished huilding
Projects. Therefore, it was concluded that 1o Improve
Project performance and 1o reduce the menace ol rework
Costs, there is need for consensus to be reached on a
vorkable merhanism to oring together the client and the
contractor to minimize change orcers and introduction of
aaditional works during construction phase.
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