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FOREWORD

The organising commitiee of the 2™ School of Environmental Technology International
Conterence is pleased w welcome you to Federal University of Technology Minna, Niger
State Nigena

The conference provides an international forum for researchers and professionals in the
built and allied professions 1o address fundamental problems, challenges and pros pects that
affect the Built Environment as it relates to Contemporary Issues and Sustainabl. Practices
in the Bt Environment: The conference is a platform where recognised best practices,
theories and concepts are shared and discussed amongst scademics. practiioners and
researchers. The scope and papers are quite broad but have been orgenised around the sub-
themes listed below

® Architectural Education and ICT » Social Integration in Cities

¢ Building Information Modeling ¢ Sustainable Building Materials

e Construcuion Ethics Development

* Encrgy efficiency and Conservation * Sustwminable City Growth

* Environmental Conservation ® Sustainable Cost Management

e Faciity Management ® Sustainable Property Taxalion

* Green Construction and Efficiency ® Sustainable Architectural Design

* Health and Safety Issues * Sustainable Urban Transponation

¢ Inkormanon Technology and Building Systems
Maintenance ®  Theory and Pracuices for Cost

* Infomauon Technology and Effectiveness in Construction
Construction Industry

* Information Technology and Design *  Urban Ecology Management

e Innavatve Infrastructure ®  Urbun Lund Access
Development o [hsasters, Resilient Cities and

*  Resilient Housing Developmen Business Continuity

*  Smart Citics Development

We hope you enjoy your time ot our conlerence, und that you have the opportunities 1o
exchange ideas and share knowledge, s well s participate in productive discussions with
the like-minded rescarchers and practitioners in the built environment and academia

L oacal Organising Committee

School of Environmental 1 cchnology International Conference (SETIC) 2018
APRIL 2014
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FACTORS RESPONSIBLE FOR VARIATION IN
COST OF MECHANICAL AND ELECTRICAL
SERVICES IN BUILDING PROJECTS INNIGE ITTA

Ladan, M. & Shirtu A\ A
Departiment of Quantity surveying, Federal Univeraty ol Technulogy Minna

Cost is the primary factor that determines the success and (ilure of 4 consiruchon project and must
be considered as the parmmount and driving ool in order 10 have a successful project, Cost varistion
is  very trequent term associated with Meehanical aml Flecirical (M & ) service in construction
projects. Mantenance cost projection for M & £ services hud been an issuc ol wenous concern (o both
Client and Project commators. In view of this. The mm of the rescarch is 10 determine factors
responsible for varation in cost of M & E services in burlding project in Nigeniu with the following
whjeetves 1o weniify the factors responsible for vunouon i cost of M & [ scrvices und 1o prollers
passible secomimendation. To achieve these objectives, the study designed a structured gueshimnnire
contaming $2 cost varmmon (actors which were distributed among the constructhian firms registered
with Federation of Construction Industry (FOCT). Data were analyzed using mean item scare (MIS)
and simple petcentages. 11 was analytically discovered that factors such as inadequate planning:
fraudulent practives. kick back and comuption: incessant variation order, change in Project design are
the most mportant (Crincal) factors responsible for variuton m cost of M & [ services It was
recummended that adequate planning should be mude ot buth design and construction siage, vanation
must be reduced 1o barest minimal; desien should he finalized belore construction can commence and
ensurng that proper methods of cost estimaniuns were used

\
\

Key wards: Electrical services; Mechanical services: Nigeria: Variation: Building Projects

INTRODUCTION

Building services are very vital in Constuction Industries and accounts o 40% of
construction cost. Regrettably, developers in this sector have not given enough attention to
the way cost s managed and most of these developers do not also pay attention to the process
of procuring Mechanicsl and Electrical services The reason has been tied 1o the fact that the
lump sum his been used when preparing the hill of quantity (BOQ). Yusut and Mohamad
(2002 noted that tas has resulted moa condition where it becomes difticult 1o determine a
dependable cost informatiun Trom carhier projects. Blding services uy Nigena s yvery
complex to understand. calealate, schedule, coordimate and design As selection, desian,
|r\\ml|&11|«nn and caordimation of mechimeal and electrival system are poor, ths will resultin
significant probleme (or Desigaers, Fagineers, Contractors and Cliems during and after
exceution. Tramed project manmgers i high copacity are important for the successtul

execution of mechanical and olectneal projects, Mechantcal and Elecirienl Engimecring

Services Systems i Buildings comprises all eogincering systems associated with building

other than civil and structural engineering works. It as therefore smperative 10 have an

accurale estimate for the cost ol M & E service ut the early stage of project,
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Accumacy will grve hoth the chents, contractars and even consultants an insight on how 1o
o fede the saue of vanabon o the perveniage allocaton of bulding serces from ol
stage in order 1o eliminate the problem of future project abandonment dispute among the
members of Construction team and loss of chent contidence in consultants amory the other
benefits 1t is on this background that, the purpose of this research work 1« 0 determme
factors responsible for vanavon m costof M & E services in buildmg progects » Nigena

LITERATURE REVIEW
Cost overrun

Cost has been descnbed as imponam prime factor for project success. Some of the
importanes factors that affect cost are qualiative in nature (Elchaig, Boussabinaine and Ballal,
200%F) Cost evermun can be defined 35 when the imitial csnmate of the project 15 excended | Avots,
19831 Vanation 1n construchon sk cannot be svinded and f has offect oo Labour prodactviny A
complete twosvi may no! be regarded & Fuscesstul project until and unlsss i1 15 fimshes witun the
cost it (Rezwan and Azkar. 2008) 1t s believed that the construction project expenence an
IDSTTaSS 1 Cust OF adout 33%. on averuge 1Hartley and Okamote, 1997 Accordin; 1 Fhyubyere,
Holm and Buhi 120021 for every 10 projest exevuted 9 of them had overrun, over 2= A were
commen and ovarrun had been constart for periad of " years for which data were avaitsble In
Seveloping countnies Nigena in particular, oSt 0M TR s severs which satpetimes ooy dove 100%
ofthe otz construction cost Wakiira 1 201 1) opined that Building owner discovened five reasons for
PIRCS cu JASTTUNG. Thase swere () plele drawings; (2) poor pre-planning process:
131 escaating of mstenals (2) |ack of timely decisions: () excessive vananon arders.

Importance of Cost Overrun

Serag Oloufa. Malone Radwan (2010) stated that vanation orders ars very common in
almast overy construcnon project nowadays which resulting to increzses of 8 = 1%, in the
conmact pnoe and that cacountersd an increasc in the price from %6 w 13, Eleven
vanabls were analyzed w wst their impact on the cost of vanation onders The study
conchudad tha most significant Lanabdles that impact the vahue ofvananon onl=- o ich are-
(11 Tumung of varisuen order and (2} when the reason for issuing sarmiion order is
unforsseen conditions. The nead (0 make \2MaNON ON 3 CONSTUTTION Project may fecessitate
vananons Juc 1 vanous factors. The vananons can be mimmized when problem s studisd
colizsuasly 2 caly w pussible, siacc the problems can be benetical vananos cas de made
Project management teams must havs the abiliny 1o recognisad potential effocs of s 2nations
m order 1o mmmize therr adverse Mpacts o the project Hanna and Swanson, (2007
suggesied some strategics that both the chiear and the contractor can undertake whenever
there arz varauon which have cumulauve impact an the prvest 1o reduce disputes

Effect of Cost Overrun

Osman, Omran. and Foo. 12009) pointed out most frequent effect of vanaticos were (1)
Increase m project cost, (2) Rework and demolition; 131 Completion schadu’e 4o av, (4) )
Increase m over head expenses. (%) Addimonal payment for conmactkr Aran and Low,
12008 the occurrence of vanaton orders has indirect cost implications. Direct coss
comstitutes the additronal cost incumad to perform the activities of the curment vanabon
orders The diregt cost amnciated with vananan orders include the following (1) cost of
resvuries that were wsed to carmy out the aboned ur substituted work, (21 Resources used
mchuding Labour Material aiid Plant 10 carry ont the avtual sanation order, 1 3) ivreass n
over heads related charges and profeasional fees, (4) Demolinon cost of aborted works. (5)
cost Tor resaurces Ivang idle belore the ardered task restans, 161 Loss of prisdictinin Jue o
interraption of works where the gang has 1o familianze with new warking conditions tools
and matenals (7 plant bire and pard time tor Labow foitenng around whale wnting foe
fastrucnon, (8 cost for redesign and sdministiation of v anaton onker

Tmpact of MUE Svstems on Construction Cost

Richard and Wolliam 1 2008 sssened thar the impact of MF svatem on construction sos
Vancs weally dependimg on the Gipe ol bulding standarnd of living of the couniny,
Archiectural Jos £0 and M E swstems selevted The rangs of M F ovstemn ¢ost i the U'mited
States [ fuly r-condiboned and tngh-guality dutkdings 15 g en i Table 2 1 Thoxe values
May s & 3 general referance Tor modifving and refining the cost iroughuan dw dosign
precess




TABLE 11 Range of ME Systeen Cont of Building Cont

Porocm of weal Rrkiing cos

Ty oF C\ccupancy Low Maodvum Mgt

Cusmpaicy contres X as 0
Department sores 0 2 »
Howpiahs | Resgurcin) 30 40 b
Hospital (U Tmienl) 23 Rl s
Hotels (Ros demec) X 0 s
Hore! (U unventnon) 5 iz )
Offlce \eneral) 0 b 3¢
Office ighatech hi b3 =
Rescarvh laborstonss 30 & 2
Revidernal Single-acoupancy 10 s »
Resderitial hogh-nse 15 0 X
Retar!. i iinal stores W 20 %
Retat! (Dopartment s N 3 »
Sebools, elemenian 13 20 LY
Schine! e mdan 13 = s
v enmes s volleges 20 30 -

Souve. Richard and Willam (2005)

Hall and Greeno (2003) have noted that engineenng senices m 2 bwlding provids =
environmental health and comfonabiliny which allow people to carmy oo ther s s
without physiologival stress or constituting nwsance. Hall and Greeno 1 2003 ) Gerere z2d
services as provision of mechanical and elecmcal semaces m 3 bmlding The goac-o of
engincenng services has increased as the standard for iniemal bulding sov roamen: arg
vaned and also as more measures are when. According to Morenike)i 1 2000 3 Souss soould
not be regarded as @ home if it does not guarunies the MINImum reguIre P acy, proechoen
and essennal facilines. Housing goals and objecnves can be perceived as the ovient 1o whach
the quality and quantity of exisung services are required for each bouse hold

Factors Responsible for Cost Variation in Services

Research as showed that construcuon projects encountered zn average of 33%, morease =
cost (Hartley and Okamoto. 1997). Angelo and Reina (2002). pomntad cut that 1 s mporant
10 know problems of cost overrun and leamn more how to improve or these prodiems o
future They also pointed out that cost overruns are major challenges 1o doth deve ires oad
develuping countnes, The wend causes more problems in developing counmes w o0 tus
overrun goes bevond 100% of the anucipated cost of the project. Substancard mater -« a2
10 increase 0 construction cost than the expected because of the loss of maiemal Jm=s o
implementation phase, This resulted from lack of stndards for matenials ard manszemen:
systems (Arain and low,2004). Inabiliny 10 conudl consDuUCTOn COsi. lexd mam
construction companies aot 1 succeed (Seriprasen. 20000 According 0 Lsar’s e
(2005), the following are the factors that change the cost of the consuraction proievis Tiroagh
ume: (1) Poor project management (2) Design changes: (2) Unexpeciad ground condmons

(4) Inflavvon, (5) Shonages of matenals. (6) Change n exchange rates: (7 Inspprognais
contractors: (8) Funding problems: and (91 Force maieure. Elinwa and Buba (1923 sated
that cost of matenals, fraudulent practices and kickbacks. and fluctuznen oF pross of
matenals are three of the most imponant factors. among other facors, cadog &~ 2
construction costs in Nigens Apalvses of results leading 1o high consrucion sonie &om
excellent agreement between the responaes of the professionals (architects engmecs. a2
Quantity surveyors) and the results of past rescarchers Flyviiera or 20 20020 oo Mo cnaes
(2005), 13 developing countries. the lack of proper phasing of consruction projess od sk
Ol proper planning can contnbute (o the discrepancy of supply and demand This zas ®
shortage of construction materials as the demand will exceed the supply, WRKE 7 o cals
W an incresse in the cost of construction materials, this iNeVIIAblY SIVE Mg 10 v el S0

averruns, Alnuaimi et al. (2010). discovered that for even seven oul of erght 01 Mo Emd

comracions surveved in the late 19008 in Ausmaha, were complessd afier whnduoed

complenion. while according w0 Oman delay affect T0%: of the provect and Slavuise AT

Initial cost Oigunsemi and Jaghary (3006 ) stated that the avemmin can by Lauss Ty wrong Ao

estimartion method adopted at the early stage of builamg projects Remor 201 Ssonered

that factors such as lowest bidding procurement method. sddimna @ on. Bareeasmas =

ATODNTT Y W TT

bidding tendenng muthod. wrong method of Cosi esumaton: aod funsng W
erncal factors responsible for causing cost VAFSTION 10f CONSTTUCTINE Wass d s
while Insccursic cost cstmatton: mode of (nancing and PayMCnt for R e
unc v ted ground conditions. nflation and fluctustion in prces of rew materals &Y &80
respons hic

MoveeNt




However these research warks does aot determined fasiors responsible for vanation n cost
for M & F cervices i Subding projects on Nigena hence this swdy filled e zap by
determining faciors resneachie for wanatior in cost for M & E semvices in building peogects
in Nigena with the followimg o1 sdvectives o 1dent £y the Tactons responsible for vanaton
m cost of M & E services snd w profers possible recommendations

METHODOLOGY

This study shor-fisted 32 factors responsible for vanation in cost for M & E services m
butding projects m Nigena The research wark involved the use of qualitative approach
Thus stedy emploved priman sourte of data collection The primany dats src obtained from
adnunisration ef stuctured quasuonnairz. Out of 30 questionnaires administered. 35 were
retumed and § were not filled properiy. basically 30 were found useful for this research
work. The study employed the use of descnptive staustic (MTS and percentage) 10 analyze
the da colletiad.

The populstion of this study consatates the number of coastruction firms in Abuyja remistered
with Federation of Construction Indusmy in Nigena (FOCT) from where sample were drawn.
FOCT bav e 8 registersd construction fimms in Nigema. out of which 30 operats in Abuja.

These are methods of organizing. sumunarizing and presenuing dats whore no tests
conducied The use of tables and bar charts were cmpleved to prosent collected cata. The
Jdats colissied from the questionnaires were analyzed through the use of mean item sceore in
order to rank the {22t0rs responsible for vananon in cost of M & E zervices in building
ProsaCis i arder of importance.

Mcan sem score terealfier was used 1o rank the degres of umportant of these faclors
responsible for vananon in cost of M & E Services based oa a 3- poum Liker's scale. The
dectsion ruls used for the 5~ pomt ranking 1s summanzed m Table 1.

Tabie | Dervson Rufe tor Mcan Rasles

Rass Cxrwlt Paust Derision
2 133 Mo Imporm=t
4 150338 Ve leporam
3 li-32 Far lzporasg
- 30245 Lo lmpurmas
1 B N f=peram

RESULTS AND DISCUSSION

Demographic Information of Respondents

Table 2 shows that respondents that are males acoounts for the higher percentages of 80%
with 2 count of responses TTomM respondents as 24 whilst the respondents that are females
acvounts for the smallest amouni of responses counts of 6, sccounung for 20°. This implics
that maonty of respondents ars male

Yable 3. Geader of Respondents
Cender + ¢ Rospunders Frogerey Pervemt
Make T4 ~
Female ¢ 0
Total » Joas

Sewrce Author s Firkd wudy, (2910)

Table 3 shows that nspondents that are 23-33 veany of age Secoums tow the ':n::r:
peroeniagcs of 0%, with 4 count of responses from respondenis as 18 Folbom o “l_ "‘_
Years which account foe 33 3% Witk 4 Count 0f ROPORSES TN TSRS ¥ § finally,
: 261 Amewnt OF e 4 counb
RN ne
acy ,u""\& or |6 7%, while the remam ng [C S :“‘8\\'1:-; Lo than ::ﬂ\:::;:;‘:’u‘::‘;
vens had no respondents. This imphies thai maoniy ol roespondents are Z5-39)

< "CWOnULTty thar sre 34-38

W §

swints 101 the smua
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Table & Age of Respand ——

Ag: of the Heapomdont I'eequency Porwen
o Lo than 25 year 0 0

25 . VSveun 15 S0

Moo~ A5 1l 03

46 - SSyean >

Abot e SSyeun n n?

u
1 otal pll) 1000

Source: Suthars Fleld vindy, (2010)

Table 4 <hows that respondents that are contractors and consultants possess cqual
percentages of $0% each. possessing a count of responses of |5 whilst those that are clients
possess Zero pereent with a response count of 0. Tlis implies that both Contractors and
Consultants possess the mast percentages

Nabibe 4 Type of Orgunkeation of the Hopondents

Type of orginizanion Freguency Pereent
Comrastar 15 50
Consatam 15 50
Cliem 0 0

Total W L0

Saurce Author s Fiold study, (2016)

Table 3 summarizes the Designations in the Construction Industry, The tuble indicates that
the respondents that are in Quantity Surveying possess the most highest percent of 16.7%
possessing a count of responses of | | accompanicd by respondents that are in Building and
Architecture possessing a count of responses of 7 giving 23 3% cach. The respondent which
are engaged in Engincering have a response count of 5 with 16.7% each. However, the
respondents that are others have response count of zero (0). This implies that Quantity
Surveyors are the major respondents for the study followed by Architects and Builders and
linally, those thal ure Engmeers.

Tuble & Designation of Respundenty

Deuignallan af the Neapand Frege y Percent
Architects 7 n3
Buillden 7 9
Enpineers 3 167
Quartity Surveyors " Jo.7
Others 0 0
Tounl a0 KA

Sowrce Author s Fleld wody, (1016)

Tanle & conains Hlty-twao luctors that are rnked using mean iem score i order (o establish
the mast important fuctors causing vanation in the cost of M & E services in Nigeria.

Table 6 Mean liem Seures

‘ “ MEAN 0p . "
SINO o FACTONS scong  RANK HEMARK
I T wderguine phuriming 440 oy Muost b iam
2 Fraudulen | pracives. kicklacks and carmption 417 3 Maost lingrsrtan
) Intewsant vartathon ondes a1 ™ NMost linpustant
4 Change n project design 411 " Aost fmportant
s o aecurnie com Galimalion AXS L Very lmpontast
" Tindeauite e mvestigitin AER) 5 Very Dt
T Wi metbo o cont ¢ dimation 180 T Nery liportan)
L] Progeet complexity L R4 ” Very Imypeartan
» Steahing ané waste of material on site AR 7] L Very ingariam
L Adidiional ok M o Very lnpwemnt
" Aeape canpes slaing foom vedesign and extens ive (Rl s Nery linpstont
Lot ovcavimeld by dhuge i briel

LB FICumon i peices of caw westenals 170 [P i \ory lgpirtam
" 10 appopriute preeansiruction sdy s n Very linprortint
14 Intiunion " a0 e Very bimprscand
" Dhagrats an g 151 | g Viry lmgren batit
" e e s ooorsroned by inadeguine pre-contrac 16 & Very lmporant
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CONCLUSION AND RECOMMENDATION
Canclusion
The study concluded that madeguute planning, Fraudulent Peactices, Kick back and

Cormaption Incessant Vanation order and change 1o project design are most important
facton s reaponable for vurition n cost ol M & 1 services wn butlding projects in Nugen,

Recommendation

Iy« vew of resenrch findinge and conclusions of the study the following recommending ane

e

| Adequate planning should he made by hreaking the project planning mio s teem
medarm and lang term planniog 4l hoth desym and constuctien st ndequate

NPT

\ arratron must be reduced W the hares) minimal destgrin shwuhd be linahized belore
COMTrUCTION Lan commencen, the cost catimator shimld be awwre of problems and mus
gsc all dais and e avastable (o produce the best possible enlimate  adeimle site

wveatigation materials should be purchase in mulk

-




| Fambisting 2 system that will ¢heck fraudulent of indvidunl accountabing o
desecurage stesling and other vrimimal sctivives. keeping in view trends of mflacon and
deprogauan lactors
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