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_esnite the built-in allowances in the estimate of the
tencer sums, the finel costs of moszt capital nrojects excend
the estimated costs by very wide moraoin. As a result the
coste of capitol projects in Nijerio are relatively higher
than whot ore obtained in other countries of the world.

The large sums of money involved necessitaote the need for
nroner ond effective control of costs end public cccountability
since most capital nrojects are financed with public funds.

The construction industry is not shaded from the effect of

the socio-economic and nolitical pressures facing other focets
of life in Nigeric.

This study concentrotes more on cost control at the
construction s‘age because it is ot this stage thot money is
actuvclly committed and it is a stage that recuires the
involvement of all narticinants in the construction nrocess.

It is discovered that the systems of cost control employed
in the construction comnanies in !liverioc are not as technicol
ns expected. The most logiccl reoson thet con be advoanced
for this is that the contractors’ interest is nronerly shielded
by tne built-in ecllowonces in the tender estimate ond by the
nossible meninulotions of the contractunl crronnements.

Therafore, it con be reasonably inferred that the cost problem



ts does not start from loch of contrel but ratlie
froin 2scalated ccst of nrojects.

[t is on this note that it is reconmended that costs
f eronitol srojects in Nigerio should be drosticolly reduced

ninizing or comnletely eliminating irregularities within

troctual arroncements. If ond when this is done, it
«11] be hijhly essentinl for the contractors as well os the
clients to establish effective ond more technicol cost
control system which will help in echieving the reouired
technicol snecificntions within the nrescribed cost limits
with minimum delov or interference.

Hased on the assumption thot! sconer or later cost
recduction of conital nrojects will Le embarked on, o oronosol
is mode on a dynemic ond oonlicable system of cost control
which con b» adjusted to occommodate unnredictoble and
uncontrolleble conditions thnt are constontly encountered
durinc execution. The system cannot be effective without the

nrticipation of the controctors, client ond consultants,
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ACCCUNTING is the ort of recording, clossifying ond
summarizing in o significent monner aend in
terms of money, tronsection and events which
are, in nort at least, of o financial
character, and interoreting the results there
of.

BAMKRUPTCY is a legnl nrocedure for formally licuvideting
o business, corried out under the jurisdiction
of courts of loaw.

BUCCET is a plan stated in terms of specific exnenditure
for specific purnoses. It is used for both
plenning end contiol.

CLIENT is the person (or nersons) who wants o nrojeoct,
who commissions the nroject and is resnonsible

for poyin; for it.

Cul TRACTOR is the nerson, clon; with his emnlavres, who
normellv executes » construction warli in
severnl different =liills end trades,

CC 15 bl mount, neasured in money, of co:
exnended or other rronerty transferrc, service

1

vrerformed or o lieghility incurred, in



xiv
CJST CONTROL is a continuous and ever nresent activity
of restraining exnenditure within
nredetermined levels while nroviding a

project of the desired ruality within the

time limit specified,

COST is the areo of enginecering proctice which
ENGINEERING
seeks to achieve effective control of nroject
cnsts.
CusT ESTIMATE is on aporroximotion 3¢ the expected fircl

conital cost of a nroject.
a..[.l _CITI"; i". n ].t'r:‘.‘. in V(‘.!lil_" Vf r-‘.'-n{c: ond 1 oxron
is an architect, e¢ncineer or other <necinlist

who translates the clionts® needs into

snecific nroject nrononsnls,

DISCIUNTED is = method of ranking investment proposal
CASHFLO
"NALYSIS included are:-

1. Internal rote of return method.

MNet nresent value method end

& Profitability index or benefit/cast
ratio.
EXCEPTION Stotes thaot recurrin; decisions should be

VRINCIPLE
handled in o routine monner by lower level

monogement, whereas nroblems involving

usual motter shtould be referred to higher
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FIXED COSTS ore costs which remain relotively constant

MONITORING
is the exercise of direction, guidance or
restraining influence in evaluatinc,

PROJECT is the timing by which the olon is to be

SCHEDULE
executed and is develoned from the nroject
plen, recognizing such foctors as delivery
time, availability of construction labour,
practical limitotion of effecient use of
lobour and so on.

344 is the variation in the nossible outcome
thot exists in nature in o given situation.

STRALGHT= is the method of ~llacoting deprecicnule cost
uniformly throughout the life span of the
ecuinment.

IHATY is resposible for anly nort of o nroject ~n

whose direct reswonsibilitv is to the moin
contractor.

ILE

O
—
(% ]
-—
V]

are costs which denend on nroduction.
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11 GENERAL BACKGROUND

The Nigerinn canstruction industry has been exneriencing
a nersistent unword trend since 1960 excent during the civil
war years 195 ond 1949. The contribution of the industry
to the Cross MNotionol Procducts (Gii?) rose from K'7.4 million
in 1960 to N821.4 million in 1975. ‘Proportionctely, the
contributions hove fluctuated between 3 and 5.77 during the
neriod 12:C to 1975. The industry, also, had o meon annual
rote of grcwth of 12.47,

During the ero of oil boom, there was considernble
stride in terms of investment on copital nrojects. And during
the 1275-198C plon period, the investment in the construction
industry accounted for as high as 207 of the total fixed
cacitol formotion of over W9 btillion. LDy the period 17 .0-19275,
serious shortogyes of construction capacity disturbed the
ecocnomy ond the unwerd turn in investment on construction,
both building and civil ennineering, gove way to the entry
of new contractors and the accomnrvin: complications and
tendering anomalies that have nlaguecd the economyv. The
contribution of construction industry to the Gross 'iational

Procduct CNP for the neriod 12°0=-127% is shown on Toble 1.1



YEAI CONTRIBUTION OF PROPORTION IN GROVTH RATC
CONSTRUCTION PERCENTAGE PERCENTAGE
INDUSTRY from (a) from {a) &
- (8 MILLION) (b)
7.8 2.0 5
19 | 27 .3 R 15.4
12 .7 90.0 2.4 9.7
1948 115.0 4.4 27 .8
1944 122.8 4.4 “.8
1945 12¢.4 4,3 2.8
12 141,2 5.7 27 .5
197 15,4 5.1 25
19-% 148.4 4.9 -10.2
1949 145.8 4.9 -1.1
197¢C 1525 5.0 4.0
1971 224.0 s 112,46
1972 460.0 4,1 ° 41,2
1973 53441 4.7 22
1974 71C.38 5.4 25.2
1275 821.4 5.7 15,
Meon 19.4

Toble 1.1 Contribution of the construction industry to the

Cross National Product (GNP), 19°0-1975

Sources:-
; Federol Office of Stotistics, Annvol
Abstrocts of Stotistics, Lmaoos, MNigeria.
2 Federal Ministry of Informetien, Second
Mationol Develonment Plan, 1927C-1974,
Lacos, Migerio, 1270,
< 8 Central Planning “ffice, Third 'lational

Cevelonment ~lan 1975-19290, FMELR, Lecos,

Nigeria, 1975.



Major cenital nrojects ore, mostly, undertoken by the
_overnment since it is the Uovernment, like in many
develoning nations, thcot provides infrastructures, social
wel)fere services and so on. Usuclly, most of the big
nrojects cre awarded to multinational comnnonies nrobably
because of the comnlexity aond the sneciality of the nrojects
or nrobably becouse there are not componies in Nicerioc thot
Leve technolcogical ond monagericl expertise necessory to
execute such bia projects. ODesnite the expertise of the
rultinatienal companies, the costs of most of those nrojects
always exceed the estimoted cost by no small mergin,

1.7 "KREEC FOR THE 3TUCY

One tends to wonder whot the cruse of the laoroe deviation
between the estimoted costs and the finol costs of nrojects
could be. It is obvious thot there is en element of ris}
in ¢ll forms of contracting, be it hi:hwoy or airpnrt paving
or larje daom construction. Some of the risk factors that
recdily come to mind include wenther, locrtion ond soil
conditions. QBut because of the frecuency of chanue in
csovernment sonctions and the nublic's attitude in i{ioerio,
the controctors prenare estimote of tender sums on the
besis of the conditions which they exnect to meet durin_  the
execution of the nroject. Consenuently, allowances nre mode

for any nossible disturbonce arisin; from veriotionse,



-overnment actions cs well as nublic mattitude. Lesoite
these ollowances, devintion still exists,

Accountability on caonital projects ond mancgement of
nroject costs hove nosed a biy nroblem in Mizeria. There
cre a lot of anomnlies right from the conceptunl stoge,
through tendering and contracting stajes to the execution
stace.

Furthermore, it is evident thot nresently the
construction industry in Niceria senernlly hes no goad
renvtation becouse of various reasons such os abondoned
sroject, deloyed comnletion of nroject, escoloted costs
of nrojects, poor cunlity of work, corrunt nroctices in
the industry and so on. All these recsons usuclly have cost
conse~uences.,

It is against this bockground thet the study of systems

]

of =ust control is considered to he o worthwhile effort
towards imnrovinz the nerformence of the construction industry.
[ ILJECTIVES OF TIHE STUDY

ihis study will attemnt to find out those factors which

ce the caosts »f construction “rojects in l.iterin cone
& nt every rorticipont in the construction indu=stry
with resnect to the function of cost coantrol, Furtrerrnore,

'r gatternt will be macde to identifv the systems of cost

corbenl in use bv the construction comnanies in Hiterin And



the effectiveness of the systems os meons of controllingy
costs of projects.

Most of the nublished infsrmotion n;esently nvoiloble
on cost control are not vorticulerly ndented to the "Nicerio
condition. This study hos an objective of filling the
informetional je» by crecting an awnreness omony the

ra:fes:-ionals involved in construction as to the existence
>f cost control systems that ore =erticularlv ennlicable in
Ml ARl
e function of ¢cost eontronl i« nresumed to Le the
ok ok < res>nnsihility alone Hot 3t should not Lo
tudv 1n miped nt diverting the anttentinn o
c'i*nts in naerticulor, especiallv the avernment, *o their
resoonsibilitv in ensuring that project costs are effectively
COn.t Fl](’{.’o
Finolly, it is hoped that by this study the recson for
deviotion between the finnl cnsts and the estimated
costs of nrojects can be diovonized. And, woys end mreans
f rectifyiny the aroblem and imnroving the nerformonce of
the construction industrv in genernl con be determined.
1.4 SCOPE ANL LIMITATIONS
“1thouch cost control at variosus steges of construction
cycle, is discussed, more emphasis is nlaced an the

construction stase of the cvcle in this presentotion. This



is not to say that it is the only stage ot which costs con
be controlled. Cost control is supnosed to be a continous
activity, commencin; from the concentual stane of a nroject
till the mointenance stage, ocimed at imnroving efficiency
and nuality by ensuring tnat the right resources ore
cefficiently used. In orcder to moke o thorough study,
ottention is paid to e narticular stage. Moreover, this
stoge is the most nraclicel stoge that needs the involvement
of all norticipants in the construction, that is, the
consultants, the client and the controctor. It should be
noted thot cost control is not only concerned with meeting
onticipated levels, it is also concerned with understanding
how ond why costs change. It is concerned with the settin;
of performonce stondords (Plenning) and monitoring of sctunl
results ogeinst these standards ond finally, it is concerned
with the people's attitude and motivation when handling money
in form of resources.

However, this nresentation does not claim to hove
exhausted oll the svstems of cost control that con be emnloyed
in construction industry in Nigeria. Although the nroposed
system micht need some adjustments or odantations here on:
there to mcke it nerfect, however it is a fromework for
improvement, It is not on end in itself but o meons to the

end.



1.5 METHCDOLOCY FOR THE VWORK
The methodology ndopted for this study is:-

1. to do a literature review of the topic of cost
control so as to know its noture and princinles,
its values, ond other necessary informotioun
about the tonic.

2. to investicate the systems of cost control in use
in a sample of three construction companies handling
capital projects in Nizerino,

3. to comnare the cost control systems emnloyed in the
three comnonies investisoted so as to determine
their usefulness and effectiveness.

4. to review three cost control systems thot can be
usefully employed in construction industry.

5. to look into humon aspect of cost control.

2. to propose a system of cost control that con be
employed by both the client end the controctor for
the improvement of cost control of construction
nrojects in lMNigerin,

! meens of inprovine the

7. to sujgoest weoys anc
vperformance of the incdustrv in senerol.
g faypeye

thesis comnrises of six chraters. The first cliroter

is the introcductory chanter which consists of senerol



"

beck ‘round, need for the study, ol ectives of the study

'nd limitotions, methodolo y 7 the work end synonsis,
1 ~cond chapter denls with the di<cus=<ion on con<tructiun
| which includes notura ond »nrinciple of cost
contz»rl, velues of cost control, feoctors affecting costs of

projects, cost control ot various stc.es of construction pr
yrocess, political involvement in construction industry and
fin v o resume of the chapter.

« third chenter contains o report of the investiction

(#]

rried out on three construction comnanies.

In the fourth chopter, the systems of cost contral in
vse by the three comnanies investigoted are anolysed
comnoratively, three systems of cost control thet con be us
ssefully employed in construction industry are reviewed ond
the aumon ospect of cost control is Hiscusse&.

A dynomic system of cost control that will be useful to
noth the clients and contractors is nroposed in chapter five.
And cnopter six which is the concludiny chonter corries the

summary of the study, conclusions ond recommendctions,



CHAPTER TWO

CISCUSSION ON CONSTRUCTION COST CONTROL

This chapter covers general discussion on cost control
of construction projects and it is divided into six sections.

The sections include:-

i Nature and nrincinles of cost control
2. Volue of cost control

a, Foctors affecting cost of projects

4, Cost control at verious stases of

construction nrocess

5 Politicoel invalvement in construction
incustry
b Fosume of the chonter
FURE ARD PRIVCIPLE OF COST CIONTRIL

control system cenerally requires two nre-reruisites,.

The«<¢ are plenning ond organization structure. It is obvious
thet before @ control system can be devised, there must be

nlena, It is the nlen that gives the sense of direction.
The c¢learer, the more complete and integrated the plan is,
the nore effective cen the control system be. Apart from
plonning, there must exist en orucnizotion structure. This
structure ensures the orjanizetionol resnonsibility. The
knowledse of who is responsible for deviontion mokes the

sy=tem effective since the system opercotes throuah peonle.
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As in the cose of planning, the clearer, more definite and
more integrotad the structure, the more effective con the
system be.

The bosic control process involves establishing stonderds,
measuring of nerformence agoinst the estoblished standards
ond correcting variances thot might occur. This procese is
denicted in Fig. 2.1 ond it should be noted that the nrocess
is a feed-bock system.

The noture of cost control system is similer to thot
depicted above. But for cost control, mere feed-baock is
not good enough. A cost over-run is not correctible. So,
.the system of cost control should be canable of anticinoting
deviations. This system can be referred to os aenticipactory
feed-bock or feed-forward control system. It is a kind of
feed-bock system but informetion feed-bock is ot the input
side of the system (Fig. ?.?7) so that corrections can be
mode before the system out-put is affected.

The fundomentel principles of cost control are numbered
three, olthough they can be expanded considerably, For the
nurnoses of this thesis only these three will be considered
end they ore:-

¥ Establish and maintaein control liose
. Monitor, oneclyse and renmort nerformnnce

i 2 Climincte ndverse variances.
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IMPLEMENTATION OF
CORRECTIONS

ol

' ’ ' e U

Cesired Performance
(standards)

| -

Meosyrement of actunl

' .
Performances C _ i

L |

Comparison of cctueal
ngainst stondords

Fig. 2.1 Control as =
feed-back system

Source: H. Koontz, C,0'Connel ( 3TOP )
ond H. Weinrich, Manangement .

(New York, McGrow 4ill DBook Company Inc., 1983) p. 777




1?2

Pesired values

of output
(stondards)
» “
l INPUTS QUTPUT
: \ :
: ! ) \ v
| v_ 1 L . \ '
| FEEU FORWARD "1 SIMPLE FEEDBACK
i .
PR Information -~ - Corrective Action
) directionel
Fig. 2.2 Compcrison of simnle feed-bock and forwnrd control
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! that oll three nrinciples must be

It should be notec
wresent in any cost control system. Ecch one of them will

now be considered individually.

?2.1.1 Estoblish control bose

The control Lose is an estimote of the costs to bhe
incurrec, It is the best estimote at the time, and is
nresrared with some care and in as much detnil os nossible.
This estoblished control base is varinusly referred to os
'control estimate', 'torget budget' or 'budget estimate'.
Adjustments to the zstimate are mande os necessary throughout
the life of the project, so as to reflect all chonges thnat
ney zceur in the original bosis. Thus the control bose is
established ond mainteined at o current level, conscovently,
the base ozainst which nctucl costs nre controlled is clweys
defined.

7.1.72 Monitor, Analyze and Renort “erformence

At the start of onerations, o close ond continuous wotch
is kent on what is honnening. /ctuol nerformaonce is monitored,
and by performance is meont thuse nctivities and events which
result in cost. The nerformonce is onalysed and frecuent
checks cre made to ascertoin that the resulting costs cre
not likely to exceed the torcet amount in the control‘base.

Trends ore noted and forecosts nre made, the nrohable

finacl cost is comnuted. Actual commitments and expenditures
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are recorded. Finolly,cosf reports nre prenared on a
recvler bosis., In the renorts, all notential over-runs
on cost ore hichlichted in sufficient time to enable any
necessary remediol or corrective action to be token.
Monitoring, onalysing ond reporting continue throughout the
life of the project.

2,1.2 Eliminate adverse vericnces

By the first two principles, notentinlly adverse
situotions are detected well before they actually have
impacts on project cost. The process of control comes into
fruition by means of the third nrincinle. The princinle
- provides the eliminction of the potentiol odverse situotion
if its likely occurrence is known in sufficient time.

In other words, notential cost over-runs nre detected
by means of the first two principles ond their imnoct is
nrevented by the third principle. Corrective action is taken
to bring the expected final cost bacl inte line with the
nreviously established control bose. The alternotives are
considered, corrective action is initioted and a watch is
mointained to ensure that such corrective cction is effective,

VALUE OF CAOST CONTROL

t control is essential in oll ecuarters of construction

in‘vetry., It is olso essential for all narticiponte: in o

nroject, be it the client or desiqn consultonts or
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the contractor, eoch with thei- resnective concerns for
investment of canital aond for nrofitobility of onerations
nnd it is essentinl whether such concerns be relaoted to
desiun engineering, matericl procurement or to field
construction.

Cost control hos never been more imnortant ond necessary
ae it is now because never before liecs the economic climate
been so severe os to virtually demond effective control
of costs in order to survive. The volue of cost control can

be summarized os follows:-

, 1. to help keep to budgets
25 to oid completion on time
3. to give occurate cashflow nrojections
4. to increose occountability ond oid

subsecuent audit investigation.
5 to nrovide information on cost for
vse in future estimeting.
These will be considered further in detail,.

" "9 '

sering to budgets

™

Ihe selection of o nroject commences from o strote-ic
! lennin function end terminctes at decisinn-
Jften ¢ nerticulor prcject is chosen becouse it

forme ¢ nart of an overnoll plan of ontimum cost effectivencss.

The chioice of an nlternotive over cnother con be seriously
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nffected if rrojects oversnend the orijinal estimoted costs
thot mede up the economis analysis. A jood control system
con yive early warninuys os to whether that budjetted fiqure
moy bLe exceeded,

2.2, Comnletion on time

In nlenning how the costs of the project will be exnended
aver the neri d of execution, programming of the nroject is
rlss done. A controctor implementin: o control system builds
v cnd mainteins o comnrehensive nroject nloan. After o blue
~rint to work from hes been establicshed, the rro'ress os well
rs the cost of the nroject is monitored and controlled.
dowever, a zenercl over-view of all frctors affectin; the
~rnject haos to be considered in develoning such ¢ »len.,

?.2.2 Imnrovini coshflow nrojections

A

fFirm undertakin: o larce srercmme of canital investment
nrojects must find the nccessary funding esnecinlly in »
situvction where financicl contracturl skblication between the
firm and the client micht not he honoured due to leck of funds.
The borrowin~ recuvirement is errived ot from forecosts »f
cashflow derived from the cost control system,

In this time of econsmic restreint and copital ratinnin:,
the need to et an cccurate nrediction of nroject exnenditure
1as jncrenser!, L firm that hrs to bovreaw tn finonce it-
lf

yrajae® moy find itse in an eml@crrssing cosition iF jt-
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Lud ctted exnenditure is under or nver the level of loan
wcc’ Fiod and with the current cost of borrowin:; the
is njgrovated.

cost control system can hels to continually undate
future nroject exnenditure. It will nlso, if annlied
vi_orously, meintain the nlenned exnenditure rate. The
monitoring of exrenditure is just as vital to nroject
conmnletion @s nure nhysical progress.

2,.7.4 Increcsing anccountability

The increcsing emnhasis on accountobility of cenitnl
investment nrojects within the monacement hierarchy and
from outside the orconization makes n cost control system
necesscry. Post-contract oudits end nroject 'nost-mortems’
nre mode easier os there exists on record a deteoiled account
nf cost end rrogress on the nroject.

Throuzh _ood cost control systen eny foctors ~ffecting
either the conitnl investment <asnects of the aroject or the
finnl eoveilobility of the nroject ~re conveniently renorted

of the
to the too manogement which exists in the copacity of sversecr/

direction ond objectives of the orcanization and the client.

>.7.5 Proving information on cost

Cost dotn ore usunlly occumuleted in the nrocess of
cost control. These data are update! cnd meintained ot

current level. The cost informotion derived from these datae
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cre very helnful in orenaring cost estimotes of similar
rrojects or the cost components of other nrojects.
2.2 FACTORS AFFECTINC COST OF PRNJECTS

There ore various feoctors thet contribute or affect the
estimoted cost of orojects. There is n veriety of oninion
regerding whot factors influence the cost of nroject. U'frien
and Zilly (1971) gives a list of foctors offecting estimotes

which include:~-

s Moteriol Escelotion

Y 4 Labour Escalation

3. VWeather conditions

4, Job location

< 18 Over-time schecdule reruirements

Helver (1977?) in his book tives the condition ~ffactin:

cost of nroject as the economy. The economy is censidered ot

tiree levels which ore:-
1. \t the national or Internationr] leove!
Lt At the industry level
< A\t the level of individual construction

'n this book, the third level of economy consists of
frectars such os:=~
a. The tyne of nroject

b. [he location

C. The tyne of controct
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ds The size
e. The shape
s The design consultant
All these factors, ond even more, might definitely
«ffect the cost of nroject, however in this presentation,
the economv ond economics of the country is nresented cs the
rojor factor offecting cost of nroject. This will be
elcboroted on loter. All other foctors ore those foctnrs
which ore porticularly offecting cost of projects in ligerio
as of now and actually they cre somehow reloted to the
economy of the country.
These other factors are:-
1. Hon=availability of materinle and

snare narts.

P Non-poyment or deleyed nayment

18 Financing

4, Celay by sub-contractors and supplier
5, Contract Chanae ‘irders

n Kick-bock
F Location
1. ethod of estimctian,

o~ |

Economy of the country

[he construction industry is 1 imrortent semc

tianal economy art' chaenges in llhie cconomy con
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svostantiolly offect the industry. for instonce, when noney
secunes scorce as it were todoy, ond the future is not beingy
viewed with any great ontimism by enternreneuvrs, there is ¢
tendency for the nrivate sector toc reduce conital formation.
Since construction forms such o lorge part of capital
formation, Volume of construction will drop tendinc to leod
to = reduction in tender nrices as controctors start looking
desrerately for work and cut their profit margins to obtain
it. This mey inevitably be followed by an increase in the
number of boakruptcies ond ¢ general denression in the
construction industry.

’n the otier hend, o reriod of inflation will increase
the ¢ st of wages and materials, construction costs will
rise and this may lend to ¢ reduction in the volume of
constructian.

In Nigerin todoy, tne situation is o combination of money
scarcity ond inflation, The volume of construction hes dranned
considercbly and tender nrices are relotively lower than they
might hove been.

s excerpt from o rerort written by ELconomic Council of
Connde ahout construction instocbility (obtaoined from the book
‘Construction, Estimotinc ond costin: by F.'i. Helver) voes:-

‘Construction inectebility is an intecrol
nart of the larse nrocess of economic

expansion and construction occurring
locolly, rezionolly and nationallv., Since
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construction firms nrimorily are morketinc
highly snecinlized site-nrenaration and
essembly skills, they carry no inventories
instend, they resrond - as do service
nojencies - to the immecdiote demnnds nof other
sector of the economv i.e. to husiness
demands for additioncl industrial or commercial
nlant canacity, to overnment spending on
schools, energy focilities, roods, sewers and
other snecial structures nnd to femily
recuirements for new or renlecement housina'.

Apart from effect of economy an costs at nationol level,
clss there is on effect at the industry level. This is due
to the structure of the industry itself, The industry is
such thot aveilobility and costs of labour ond mnterinls rre
vital to its onerotinn and conseruentlv will nffect the overgll
cost of construction. Construction industry creates canital
qoods by osroduction ond ossembly -rocesses. The rroduction
nrocess is done by converting row and semi-finished motericols
into their final form ond the assemhly nrocess bv assembling

menufectured comrmonents into the finrml =roduct. ‘roduction is

vsutlly undertcken on on anen site rnther than in an enclased

Fec*sry ond this noses unicue nroblams of organizntion end
mena ement. It also meokes nroduction derendent to o ceortoin
extont on the weather, and it re~nires » hish de rec of
of labovur ond meoterinls.,
vin® discussad the nonjor fact-r that nffacts +!
tinn casts; sther listeod fegtors, thouth minosr hu!

Wiy imarct on cunstruction ¢onsts in Cligerin, ore
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considered,

2.2.7 ‘lon-cvoilability of moterials ond saare rmorts

The scorcity of canstruction natericls and snare ~orts
ias resulted in ~rices of these comracdities hein: rproh bitive
if they ore ovoilnble. Althouyh there ore clauses in the
contract document which entitled the contrrctor to claims
due to matericl nrice esceletion fron ~utharized suppliers
aut in most coses, these moterials ~re not availeble and when
they ore, cre very difficult to obtaoin fram the cuthorized
sunnliers. Hence, the n=en market is the only av~il=ble
rlternative. This nroblem con he snid to bhe resnonsible fo:
hich costs nf coniteol nrojects in liceria. Yecouse in order
to beot the situction, some controctors hbuild certanin sercentage

for escolotion ond other risks into their tender estimntes.

?2,3,7 MNon-novwent or delayed navment

Mejor cacital arojects in Miserie are finnnced Hv sither
the e 'ornl Covernment or the State Lovermrent., Lsurlly Lefore
the ~resent militory adpinistration, « 10" mobkilivotion foe is

r
reid to the cuntroctor ot the on-set of the contrect, ith thas

e contractor can mobilire his slents apd leboor 00 thig

COnMenNce wWork., oument Lertifigites mre uvsuynd vt
: ient ~t the erd of each noanth far nyment. Befs:
the ero of economic crisis, there vecd to he little Hr no

delay in noyin; the omount due to contractor after -rocessin
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* but in these days of economic stroniulation, the navment of
outstonding certificotes takes ruite ¢ lony time. For this
reason, controctors exnerience cashflow nroblem resulting
in cdeloy in the comhletion of the ~roject which canseruvently
influence the fincl cost of the project. l!lowever, as in the
cose of price escolation, there orc clouses in the controct
document which entitie the controctor to claims due to deloy
in poyment, These claims ore even more difficult to collect.

7.2.4 Financino

If it were thot noyments were macde ns due, the contractor
mi;ht be oble to finonce nrojects with the e~uity shores but

ns it is, the need for fineoncin; is irnerctive., The difficulty

2f cbtoinino bank loans for construction ond the hi-h rate of
servicine the loons may effect the cnsts of nrojects in that
this will inevitebly incrense the fixed costs incurred iy the
contracter.,

inie, rclso, contributes to the hi.h cost of er~itol

in il eric in that most controctonrs moke eclloavwnnce

tender estim~tes for cost of finanecin: to off set
the cxtro costs thot mi_ht be incurred Jdue to finoncing.
2.%.5 Efeloy by sub-contrectors cnd susnliers

ihe sub=controctors' failure to mobilize on site os

ctetyled by the m~in contrector ond foilure to execute

ccordin, to the contractory nro reone will often resvlite in
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delay ond might disrust the whele nrogremme of work. This
adversery relotinonship Letween the mein contractor end the
sub-contrectors micht consesuently inflyuence the fincl cost
of the nroj=ct,

Seccuse of scorcity or non-aveilability of moteriols,
the sunnliers. most often, feil in corrying out their
controctual oblicotion to the contrectors on time. The deloy
will, most nrobably, couse the controctors extrn money.
Infoct, there hod been situotions in which contrectors heod
to nurchaose the recuired moterials from onen morket ot highly
escolcted nrices.

Zote Controct Chonge Irders

Changes in desirzn or work cdurin construction would
surely influence construction cost ecs~eciclly if thev are
substonticl. Chenze orders are one »f the major causes of
disnutes ond cleims beccuse they often fril to nrovide for
timely evaluotion and negyotiation of time ond cost imnocts.
Contrnct Chanse Orders, if not for technicerl reosons, occur
meinly because the desi:n consultaonts, who ore usunlly
foreizners, ore not familior with the culture and ottitudes
of the neonles of the country. Thev usueolly desisn without
mucl adeptetion to 'dgerie condition. [Most of the time, the

chor e arders end u» increosin: tiie fincl costs of the ~roject.
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2.2.7 Kick-bock

Kick-bock is o nolite collonualism of bribery ond it
is o household word in MNigerio. From the evidences given
to the Militory Tribuncols tryinc ex-politicions charijed with
enriching themselves or parties with nublic fund while in
office, it is obvious that the bulk of the money come from
kick-backs demonded from construction comnnnies, This oes
on tu show how deep-rooted, the iden of securinug certain
nercentage of the contract sum from the contractor befare =

coriroct is nuorded!is.

In coses where the deal is o ecommon knowledse ~nd
( t=acin. between the contrnclors ond the officinl:
tke contracts, o nercent~r c of the estimated tconder

sum 15 added to the cctual tender sum to give an inflated tender

price, A mejor couse of hich costs of conital nrojects in

i oris, Put in o situotion where the contractor is not owore

of tlhe kick-back before tender ~rice is submitted, the money
stil) hos to be nnmid, This moy eventually erode the controctor®s

rofit marcin and incrense the contractor's hydietted eastimate
of the cost thct will be exnected on the rroject.

2.2.% Location

The locetinn of o “roject con hove o considerable
influence on the construction cost. It is well known that

the cost of lobour tozether with the frince bhenefits will
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. . 13
from loc 'tinn to loccotion (or from —-one to zone ds

Ty
cl~rssified by the Fecdersl Covernment,) nnd so will the
cuclity of lehour. Usuolly, the most nroductive lebour is
found in the majnr vurbon oreas. Also labour is more readily
available in mojor urban erens so there is less likelihood
of labour shorteqges ond conseruent cdeloys,

Moreover, matericls at comnetitive nrices are relotively
reodily available in large towns Lut ore obtecined with mare
difficulty ond hence ot hirgher costs in rural creos.

2.2.9 Method of estimation

There are vorious estimoting techninues availeble for
"estimoting cost of @ nroject ranging from an initiol feosibility
'gquesstimote' to o detoiled estimote nrenared from comnlete
drowinos ond snecifications with accuracy depending on how much
is known about the project and how much time and effort is spent
on the preparation of the estimate.

Edmunds (1965) gives six basic types of estimates. These
are: -

s Tuickie
2 riginal
3. reliminer:

5 Final nr definitive
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' The American Associction of Cost Engineers proposed

" five classificotions of estimotin: tynes:

1. Order - of - ma.nitude (rotio estimate)

2, Study (foctored estimote)

X Preliminery (budget autherization estimate)
4, Definit've (project control estimcte)

5. Detailed (firm estimate)

Hockney (1965) in his book gives five classifications of

! ot

types bosed on nrobable ~ccurocy:

| Crtoiled unit cost + 3%

? Vmterial toke off + 6 %

e tefined ecvinment 4+ rotio |

4. Preliminery eovi-ment rotio + 757
8 Capacity - cost curve + 407

ile type of estimotes used in colculating the nroject

111 determine the degree of nccurocy of the estimoted

cost = which will consenuvently determine the decree of

‘ccuracy of the terget cost.

o, while estimotin; cost of

nroject the limitations of the technicue used must be

recojnised before the cost con be used os the taraget price.

7.4, COST CONTROL AT VARIOUS STACES OF CONSTRUCTIO!N PROJECT

The troditioncl approach to construction basically

starts from the awcreness of a need for o facility ond

9

terminates at the commissioning staje (Fig., 2.2).
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-
The various stcues are cs follows:-

1. Concent or feasibility stoje
&5 Schematics or design stoge
3. ’roeurement st~ e

4, Construction stnoe

5. Commissionine =tece

The function of cost control ~ces beyond these five
stoces of construction nrocess. It is olso necessory to
control cost during the maintenonce staye so aos to ensure
the serviceonbility of the nroject within the estimoted lovel
of exnenditure. This stoge is often, either by design or
icnorance, ne.lected in Migerim., The importonce of this
stece of project cycle connot he over-emnhasized since it is
the stoje thet determines the fulfilment of the nurnnse for

which the oriyject is undertaken os well os the atteinment of

the srojected life s~on nf the “r-ject.
There is o number of ~articinnnts involved in the
ecvlizotion of the corstruction ~roject, erch al-yin i

different noint in tire ard with different aint in

tire »nd with different interest. iliese rarticinants rre
resnonsible for corryin; out the ca<t control function ot

cc' stoge. This will be discussed further in detaoil.

.“.1 Concent or fedsibility sta ¢

.25t control durin: fensibility stege of a construction
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programme has two distinct objectives which are estimation
and evaluation. The purpose of estimation is to develop in
successive attempts, as design evolves the best estimates

for various project options. Evaluation is the analysis of
the financial implications, the purpose of which is to assess
the relative viability of these project options in order to
eventually select the most financially attractive and
technically acceptable.

Various traditional techniques of evaluation exists, their
use and application depend on the capital investment criteria
preferred by the client. However, in general, for o capital
intensive project with o long construction period, and on
operating life, say 40 years, long-term discounted cashflow
anclysis is necessary. For industrial project, this acquires
pro-ection of operating costs and revenue over the economic
life of the project, in turn giving projections of profit and
loss accounts, funds flow onalysis, balance sheets and other
vitol data in selection of most financially attractive project
alternative.

It is particularly important to test the chosen olternative
under varying economic scenarios such as variation in prices,
time over-runs or changes in technology. With all these pieces
of information, the real financial viability and associated

risk are assessed.

The clients and the consultants work very closely during



this stace of construction mnrocess,

Cchematics or Lesion Stege

o ———— e — s et -

st control durin the moin eon inecering desio {
st imyartance and is necessary for effective chst
contrnl at other steges of the construction nrocess. This
i sn beccuse of the foct thet on economic desicn ccn

iderably reduce the rossibilities of wostes and of the

"

or foctors, which tend to escolcte costs. Thot is

that an un-economic desiyn "naves way for all sorts
nroctices which tend to incrense construction costs. t
this stoze, it is the consultants' resnonsiblity to re_ ulote
construction costs through nroper desicn cdecisions by ensuring
connetent designs and closing all avenues for cost inflation.

Cost of project at the design stage is influenced by
three main factors omong others. These are the functional,
technical ond aesthetic requirements. These requirements
are inter-related and have influence on each other. 1In
essence, cost control at this stage is essentially a cost
optimization function. The objective is to attain the right
balance between technical design quality, eose of construction,
aesthetic satisfaction as well as overall cost minization,
and the results are fedback into the estimation and the

evaluation processes discussed in the feasibility stage.
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2.3.4 Procurement Stage

For capital projects that may require installotion of
certain machinery, the procurement stage might be included
in the construction process. The purpose of cost control
during this stage is to ensure that all materials, machinery
aond equipments are purchaosed within budget. This is achieved
through procurement control, monitoring and reviews and the
responsibility lies on who is handling the purchasing. The
client, if the procurement is done directly ond the contractor,
if it is contracted.

2.4.4 Construction stage

At this stage of the construction process, it is the s
stage of execution. The five objectives listed under the
valve of cost control can be reolized if all porticipants
involves in the construction process play their parts

eftectively, These objective are:-

| 5 to help keep to budgets

' to aid completion on time

; I to give accurate caoshflow projections
4, to increase accountability and aid

subsequent audit investigation
S to provide information on cost for use
in future estimating.

Cost control at this stage is the responsibility of all



the participants i.e., the client, the consultants or
designers and the contractor. Through sins of ommission
or ignorance, the function of cost control at this stage
is left in the hands of the contractor in Nigerioc. Although
his primary role in the construction process is that of a
resources manager, resources which include men, machinery,
materials, money and time but unfortunately, he is a late
comer in the process. Usvally he comes in after the important
cost decisions must have been taken by the consultants and
the client.

Although the responsibility for controlling costs lies
mainly with the contractor, the effect of the ineffectivenes
of Fis cost control system is suffered more by the client
who has to honour claims (i.e. additional costs) cropping
up cue to factors affecting construction costs mentioned eorlier
in the chapter. The consultant is not shielded from the effect
of the ineffectiveness of the contractor’s cost control system.
The effect is harmful to the dignity and reputation of the
consultant., For these reasons, it is highly essential for
the client as well as the consultants to establish effective
cost control system which will be co-ordinatedwith the
controctor's. By so doing, the factors which might have cost
consequencies on the project can be identified sooner by all

concerned and their effects con be minimized, if not completely



eliminated.
On the part of the contractor, cost control can be
achieved through proper contract control. This involves
good contract administration which requires highly efficient
project management, whose brief is to steer the optimum
course through the quoadrangle of objectives-minimum cost,
shortest time, adequate quality and good industriol relotions,
The lost three of these objectives can be attoined by
gooc planning, sufficient technical supervison and diligent
personnel management. Lack of proficiency in any of these
will quickly generate cost consequencies. The cost objective
can te achieved by estimating attoinable cost and by tight

but cquitable contrel of oll variations and extra among other

Proper contract monitoring and reviewing are
essential.

The consultants’ role in performing the function of cost
control does not end with the design and placement of a
contract. It is the duty of the consultants to provide
adequate technical supervision and to conduct regular checks
on the estimated ond actual costs, adjusting prime cost,
provisionol sums, varictions ond so on. The consultants have
the responsibility of ensuring a sound, functionol project
constructed at economic price level with the minimum deviction

from the occepted tender figure, entrusted on them.
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The client has the responsibility of providing the
required funding of the project and sufficient, efficient
and effective technicol supervision. The time value of
money should be considered among other things such as
co-ordination, coperation and understanding between the
client, the consultonts and the contractor.

2.4.5 Commissioning Stage:

Commissioning is the last stoge in the project construction
chein (Fig. 2.3), and in cost terms, the completion of
construction of activities against precise technical, time
and budget constraints Cost control at this stage is unde:

a much tighter rein and is the time of the truth as to the
correctness of the original budget.

Effort and ability to control costs at the vorious stages
of construction process is depicted on Fig. 2.4

2.4.6 Maintenance Stage

After the project is completed ond occepted, the facility
is then put to use. For continuing serviceability of the
facility, maintenance has to be carried out periodically.

This cspect requires attention and is considered to be critical
to design cost since the omount spent on facility maintenance
on yearly bosis constitutes a substantial proportion of
recurrent budget of the client or the user.

Design decisions in many ways, affect the design
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chorocteristic of projects and the quality of their
construction., This is the more reason why cost control should
start right from the design stage. Cost control at design
stage enables the consultants to take into account the
continuing technical and economic consequences of design
decisions ond also to evaluate the future operating costs of

the project.



37

Cost control at the maintenance stage is in essence,
maintaining the serviceability or continuing use of a project
within the estimated operating costs.

2.5 POLITICAL INVOLVEMENT IN CONSTRUCTION INDUSTRY

In Nigeria, like most developing countries, capital
proiects are embarked upon by the government with the
objectives of providing basic infrastructures and social
we lare services., Usuvally, controcts ore awarded to corporate
bodies or individuals to fulfil these objectives. From
conception to commissioning of these projects, there exist
political involvement and corrupt practices which created
the bad image and smeared the reputation of the construction
industry in Nigeria.

More often thon not, the initial conception of a project
is the prerogative of politicel office holders (be it civilians
or military) and the top civil servants. From many
indications, a lot of projects were initiated not out of
necessity or publicly motivated but in order to fulfil
varying unviable motives such os propective monetary/material
gain, nepotism, ethnocentricism or combination of these.
Projects were initiated without considering the necessary
funds. It is a common knowledge that a lot of construction
companies are affront for politiciens or their associates.

Some bad consultants, government officials and contractors
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also collude to enrich themselves by increasing construction
costs through claims.

Although this paper is not concerned with the hiah cost of
capital projects in Nigeria but it is worthwhile to consider
the influence of the political involvement in the construction
industry having in mind that one of the objectives of cost
control is to increoase accountability.

2.6 RESUME/ OF THE CHAPTER

In summary, this chapter has attempted to discusse#l the
general aspects of construction cost control. The chapter
triec to answer the following questions:-

) i What is cost control and how is cost
controlled?.

Z, Why control cost?.

3. What factors affect cost?.

Aport from onwering these guestion, the chopter looks
into cost control at various stages of construction process
and the role played by verious participants involved in the
process. Mention is made of the influence of political
involvement in construction industry in Nigerio.

Havinag discussed the general background of cost control,
the next chapter carries a report of the investigation carried
out on three construction companies in Nigerie with regards to

how cost is being controlled in reality, that is to say, the
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systems that aore aopplied practically to control costs of

projects.
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CHAPTER THREE

INVESTIGATION OF COST CONTROL SYSTEMS IN USE

The aim of every contractor is to make profit and to
keep costs within the budgetted level as much as humanly
and practically possible. If costs get out of hand, there
is o possibility that the estimated profit margin might be
eroded and even the hope of making profit at all might be
thrown overboard, In order to have a better insight and ¢
cleorer understanding of how cost of construction is being
controlled in practice, three construction firms handling
civil engineering projects in various parts of the country
are investigated.

These three companies are referred to as Companies A,B
and C respectively, Below is the report of the investigotions.
3.1 CASE STUDY I

Company A is one of the subsidiary companies of an
Italian firm with over thirty years experience and expertis
in bridging, road, building, hydro-electric projects,
airports, hospitals and all forms of major civil engineering
and building construction., The company's reputation and
interest have developed to a point where turnover is now
in excess of two hundred million United States Dollars
(£200,000,000) per annum.

The company's head-office is in London ond its technical
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office in Rome. It has 14 subsidiary and associated
companies all over the world, Comapny A has been in Nigeria
for about twenty years.,

J.1.1 The discussion

A personal discussion was held with the Commercial
Director of the company on the topic oflcost control of
construction projects in Nigeria. The issues discussed
range from preparation of tender sum, cost and time planning
ond scheduling tools to administration of projects. It is
noteworthy that this company is one of the few companies in
Nigeria that have a Cost Control Department which has the
function of establishing the standards, monitoring and
controlling the cost of projects aos well as reviewing the
cost to update the estimate.
3.1.1.1 Estimating the Tender Sum

The company's estimate of the tender sum of o project
vsuolly comprises the following costs:-

Direct Operating Cost
Overhead cost
Profit

The direct operating cost is the prime cost of the
project which is made up of cost of wages and salaries of
lobour thot is directly involved in the project, cost of

of
materiols, depreciation of plants and cost/sub-contractors.



This cost is variable,

The overheud cost is a percentage of the prime cost of

the sroject and is mode up of administrative expense,
insurence cost, financiel charges, travelling, risks and
sundry, The magnitude of the percentage is obtained from

quarterly Monagement Accounts and annual balance sheet. This
cost 1s presumed to be fixed.

Profit, like the overhead, is a percentage of the prime
cost, the mognitude of which is rather political depending
on tne prevoiling situation, competition and desirability
of the project.
3.1.1.2 Planning and scheduling

The control base of a project is established by use of
both time planning and scheduling tool and cost planning
tool. These are:-

A. Production chart
B. Budget

A, The production chart

This chart is a political representation of the volume
nf work plonned to be executed in a year, quantified in
monetory terms (Naira), The chart is a vertical ber chart

with the forecast of annual production for each project

represented. There aore two bars on the chart for eocch project
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one for the forecast of production and the other for the
cctuval production at the end of each month.

B, The Budget

There are two types of budget in use in this company
end they are:=-

- Financicl budget or Annual projected
cashflow

- Profit and Loss budget or Annual forecost
of profit or loss.

The financial budget contains only those items inveolving
the payment and receipt of cash. From this budget, the
monthly cash in-flow and out-flow in a year is projected.

The profit and loss budget contains the forecast of
revenue to be generated by the company in each month of the
year and the expenses to be incurred during each month., The
profit or loss which is the difference between the revenue
and expense is computed for each month and the cumulctive
profit or loss on the profit for the year can then be projected.
3.1.1.3 Monitoring and Reporting

Apcrt from the site agent who monitors the progress of
the nroject in respect of time ond cost, there are periodic
visits to the site by the Project Menager. At the end of
each week, the financiol costing reports are prepared and sent

to the head-office for anolysis. Because of the large number
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of projects being handled by this company, electronic
computers are used for monitoring purposes.
3.1.1.4 Controlling
The company employs two techniques or systems in
controlling the cost of construction of projects and they
are:-
A. Technicol cost control by finonciol
accounting technique
B. Administrotive cost control by
centralizing finuncial and odministrative
functions.

A. Financial Accounting Technique

Ihe direct operating cost which is the prime cost is the
estinate used for controlling the construction resources.
with the programme of work and the production chart, the
expected production in terms of Naira for each month can be
ossessed. If what is expected to be produced physically is
above what is actuolly ochieved for any month (from the
analysis of the costing reports), then the project manager
is informed, who in turn, brings it to the attention of the
site agent.

The site agent usually mokes out a full report on the
activities on the site, from this the cause of the variance

can be deduced. In this company, voriance, when it occurs,
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is vusvolly due to mismanagement on site.

B, Centralized financicel and administrative functions

There is an operations department in this company which
handles solely all the financial and administrative functions
of the company. Purchasing and hiring are among the
responsibilities of the department. By this, clear-cut
responsibilities have been mapped out for everybody. As o
motter of fact, all financial transactions are done in the
head-office only petty cash and bonk accounts to pay wages
and sclaries are handled by the site agent.
3.1.1.5 Reviewing

Every three months, the actual position of the company
is summarized in o statement referred to as Management
Accounts, The estimate of cost is up-dated and with the
information gothered from the Management Accounts, the
budgets are revised quarterly,

3.1.2 Effectiveness of the systems

According to the Commercial Director, the systems of
cost control employed by the company are quite effective
considering the fact that throughout the twenty years of
activity, the company never experienced loss. However,
profit margin had been eroded now and then due to unforeseen
factors and uncontrollable costs.

Appendix A contains photographs of some of the projects

executed by Company A in Nigeria.
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3.2 CASE STUDY II

Company B is a subsidiary company of a Dutch Company
with its head-office ot Rotherdam, Netherlands. The company
jives services in infrastructure and transport, marine
engineering, off-shore, urban development, environmental
engineering, energy, moterials/mining, rural development and
agr -industrial engineering, sports and recreational
facilities and fobrication.

Company B started operations in Nigeria in 1958, since
when it has spread its wings to other countries of Africa,
The company has been involved in various civil engineering
projects for Federol and State Governments. Among the
projects executed so for are 3,100 kilometres of surfaced and
asphalted roads, 135 bridges, numerous culverts, three
airports and a dam.

The porent company of Company B operates in twenty three
countries all over the world and has three subsidiory
componies in MNigerio.

3.2.1 The discussion

A personal discussion was held with the Contracts Manager
of the company. He is the man responsible for oll controcts
and the Areoc Managers report to him. Various issves
concerning the control of project costs in Nigeria were

discussed. The bulk of the function of cost control lies
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with the Contracts Manager since there is no cost control
department.

The discussion went along the same 1line as for the
first case study.
3.2.1.1 Estimating of Tender Sum

In estimating the tender sum the company includes the
follewing cost:-

Prime

Risk

Management fees
Financing Cost
Profit

Prime cost is the direct cost of wages and salaries of
labour, materials end plant.

Risk is o percentage of the prime cost and is mainly a
provision for unfovouroble weather condition, location, late
payment and other forms of uncertain event.

Management Fees is also a percentage of the prime cost
and is the cost of over-heod i.e. odministrative expense
e.t.c.

Financing cost is the cost of borrowing to finance the
contract i.e. financial charges. The percentage of prime
cost to be charged depends on the current bonk interest on

loans,
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Profit, also a percentage of prime cost, depends on the
prevailing situation, competition and desirability of the
projects,
3.2.1.2 Planning ans scheduling

Like the other company, this company employs time
planning and scheduling toel as well as cost planning tool
to establish the control bose., The tools in use are:-

A. Bar charts
B. Budget

A. Bar charts

For repetitive projects, like road construction, bar
charts ore usuolly employed for scheduling of time and cost
because the chorts are more workable especially in Nigeriao.
But for complicoted projects, like dam construction, in which
there ore a lot of activities, the Programme Evaluaotion and
Review Technique (PERT) is employed.

B. _Budget

Budget is prepared annually on the basis of the prime
cest of the project which is referred to as 'Budget Cost
The budget cost for each operation is what the Project Manager
uses as a base for cost control. From the budget, the
monthly cash outflows and inflows are projected.
3.2.7.3 Monitoring and Reporting

he Project Manager monitors the progress of the project
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with respect to time and cost and there are always p riodic
visits to the site by the Area Manoger for monitoring
purposes. Reports are compiled at the end of the month by
the Project Manager. These reports are analysed at the
heod-office.
3.2.1.4 Controlling
Cost control function is performed in this company

through the use of two systems which ore:-

A. Financial Accounting Technique

B. Existence of plant division

A. Financiol Accounting Technique

The financial accounting technique is the main system
of cost control of project in use. In this compnoy, the
Project Monager has the cuthority to purchase materials,
hire lobour and plants necessary for the execution of the
project he is handling., As mentioned before, the budget

price of materials, labour aond plants, which are the
pri costs of these resources, ore used as the base for
control. However, if the Project Manager feels that the
budget price of a perticulor item is unrealistic, he informs
the Controcts Monager through the Aren Manoger and a
realistic price is generally agreed upon on.

Record of costs are compiled deily and the information

herein are used in making up the monthly reports. Apart
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from reports, monthly meetings are convened to discuss the
couse of variances {ofter analysis of the reports by the
Contracts Manager) and the actions to be taken. For
projects handled by the company abroad, computers are used
for monitoring, reporting and analysing. The reports are
presented weekly., The company is of the opinion that
computer might not work well in Nigerio for this purpose.

B. Existence of plant division

Control of cost of project is indirectly achieved by
the direct control of cost of resovrces i.e., materials,
lobour ond plonts. In Nigeria, not much can be done about
cost of materials because the supplier do not give discounts
on bulk purchcsing. Tactical purchaosing is not effective in
Nigeria., Also, not much can be done about cost of labour
other than controlling productivity of labour since wages
ore fixed by the Federal Government. This situation leaves
plant as the only resources whose cost can be effectively
controlled. Hence this company pays a lot of attention to
the vtilization of plants.

There is in existence a plant division which is a kind
of associated company. This division purchases, maintains
and hires out the plants to various project sites of the
company at prices lower than those obtained outside, With

the aid of a computer, the division is able to monitor the
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plont requirement and vtilizotion at various sites.

Actually, the division operates on zero-level i.e.
no profit, no loss. It takes care of maintenance,
depreciation and sundry, the total cost of which must be equal
to the hiring cost. In this company, depreciation is on
straight-line method ond it is a cash outlay which is also
a sinking fund for the purchase of additional plants.
Because of limited mancgement capability, the number of
plants that can be owned and managed ot o ;ime is limited,
so excess depreciation cash outlay is kept in bank for other
uses.
3.2.1.5 Reviewing

Meetings are held every two months with Contracts
Manager and Project Managers in attendance to discuss the
progress of progress of projects and to review costs with
the aim of up-dating the budget. Apart from this meeting,
there is also a meeting convened every guarter of a year

between the Contracts Manager cnd the Area Managers.

3.2.2 Effectiveness of the systems

According to the Contracts Manager, the company is
satisfied with the result of operations so far i.e. the
cost control system is effective as far as he is concerned.
Like Company A, this is so because the company has been

making profit which is within the range of + 10% of what
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was estimated in the tender sum.

Appendix B contains photographs of some projects

nhandled by Company B in Nigeria,

TOP MANAGEMENT

L

v

lADMINISTRATIVE
l MANAGER

CONTRACTS
MANAGER

P!

h J

PLANT MANAGER
(PLANT DIVISION)

l

FINANCIAL
CONTROLLER

}_ ,,,,, p{;REA MANAGER

PROJECT MANAGER

¥

OFFICE MANAGER
STORE KEEPER
1TIM£ KEEPER, etc

!

SUPERVISORS

l

FOREMEN

l

HEADMEN

.
|

LABOURERS

Fig. 3.5 Organizational structure/control chart for

Company B.




54

3.3 CASE STUDY III

Company C is a relatively young company established
by some Nigerians and a British partnership in 1974, Its
basic activities ore in quarrying and the manufacture and
laying of asphalt for road and airfield. With the benefit
of the support ovailoble from its United Kingdom associated
company, it con corry out design, manage, produce and
construct on o much wider basis. Among the civil enginecering
yrojeci: executed by this company in Nigeria are airport
construction, bridge and road construction.

3.3.) The discussion

Ihe discussion was held with the Project Manager of the
cotpany, He is responsible for all projects being handled

by the cempany and the Site Managers report to him,

Y

The discussion followed the same formaot as for the other
two compenies investigated.
3.3.1.1 Estimating the Tender Sum

The estimate of the tender sum is obtained in this

company by summing up in the following items (Table 3.1):-

Prime cost of main contractor's work’submcontroctors
cost, site over-heod cost and cost of preliminaries.
Risk
Head-office over-head cost

Profit
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NET
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CONTINGENCIES (NET]
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RISK

PERFORMANCE BOND

PUBLIC LIABILITY
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CONTRACTORS ALL RISK

FEES

INTREST

HEAD OFFICE OVER HEAD %

PROFIT %
LTI
TURN QVER TAX %
CONTINGENCIES %
TOTAL N
T'ENDER FIGURE N} SIGNED
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Turnover Tax
Contingencies

The prime cost of main contractor's work is obtained
from the addition of prime costs of labour, material and
plant for the part of the project that will be executed by
main contractor,

Sub-contractor's cost is the cost of the part of the
project that will be executed by nominated sub-contractors
and suppliers and their provisional sums and contingencies.

Site over-head cost and cost of preliminaries is the
cost incurred on site apart from the prime cost.

Risk is the cost due to weather, location, delayed
payment, performance bond, public liability, fees, interest
o S This cost is a guesswork.

The head-office over-head cost is a percentage of the
sum of the first three costs.

Profit is also a percentage of the first three costs -
ond its mognitude depends on management decision,

Turnover tax is the sum of money that should be paid
to the Government on the contract,

Contingencies is the cost that is vusvally sgt oside to
off-set unforeseen items and is about 10% of the first three

costs above.
3.3.1.2 Planning and scheduling.

The tool used in planning and scheduling of time and
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cost are:-
A, Bor chart
B. Budgets

A. Bar charts

These charts are employed in planning and scheduling
of time and cost., The company is of the opinion that most
projects in Nigeria gre not complicated enough to call for
the use of techniques such os Critical Path Method (CPM) or
Programme evaluation and review technique (PERT). According
to the Project Manager, bar charts ore adequate for about
ninety percent of projects executed in Nigeria.

B. Budgets

With the programme of execution drawn up by the use of
baor charts ond the bill of quantities, the budgets are
prepared. Monthly expenditure on materials, plants, labour,
sub-contractors, site solories ond other over-heads are
prepared on Table 3.2 . On the same toble, the projected
monthly income (cash receivable) is entered. The profit aond
loss as well as the cashflows into and out the company
monthly are projected.
3.3.1.3 Monitoring and Reporting

Apart from the Site Manager who is permanently on site
to over-see and monitor the progress of the project, the

Project Manager pays bi-monthly visits to sites for monitoring
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purpeses., Financial reports are prepared monthly and they
are analysed at the head-office.
3.3.1.4 Controlling

There is no elaborate cost control system employed in
this compony, the only system is the finoncial accounting
technique. It is noteworthy that in this company finencial
transactions are not restricted to the head-office, the
Site Manager too is involved depending on where and how the
required resources can be obtained.

After the analysis of monthly financial reports,
variances especially negative ones are referred to those
responsible for them. For example, if from analysis, o
Site Manager is responsible for o variance, he is expected
to furnish the management with the possible causes of the
variotion Management then tokes decisions on the
corrective action to be taken. This decision is passed
back to Site Manager for implementation,
3.3.1.5 Reviewing

Every three months, costs ore reviewed and the budgets
are revised accordingly to current level.

3.3.2 Effectiveness of the systems

The company is satisfied with the level of cost control
achieved so far., Since its inception, the money had been

making profits except on one project where it suffered losses.
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Manager responsible,
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mismonagement by the Site o

After the terrible experience, the company tries very

hard to keep and mointain its reliable work~force and to

employ very responsible individuals os Site Managers. ' E
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3.4 RESUME OF THE CHAPTER »

The chapter reports the varioys cost control systems
employed by three construction companies involved in the
construction of some airports for the Nigeria Airports
Auvtlority. These cost control systems ore olso vused for
other forms of constructionlprojects. |

The next chapter will go on to analyse comparatively
the cost control systems of the three companies, to highlight
the systems that can be used in the construction industry

and to look into the human aspects of cost control,
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CHAPTER FOUR

ANALYSIS AND COST CONTROL SYSTEMS REVIEW

The chopter is in three ports with the first part dealing
with the comporative cnolysis of the cost control systems
employed by the three investigoted companies,

The second part contoins o review of systems of cost control
that can be employed in the construction industry. The third
part deals with the people invelved in the function of cost
control without whose cooperation and goodwill, the cost

cantral systems cannot be effective.

4, '+ COMPARATIVE ANALYSIS OF COST CONTROL SYSTEMS INVESTIGATED

The comparative analysis will fqllow the same format as
%he discussion in the previous chqpfér. But before then,
the nrganizational structure will be discussed briefly.

All the three componies are internationol orgonizations
with eXpotriotes running the affoirs of the companies, They
have all been invelved in Civil Engineering projects especially
Airport construction projects, The designation of the man in
charge of the site is variously referred to as Site Agent in
Company A, Project Monager in cdmpany B and Site Manager in
Company C.

The Site Agent in Company A ié oﬁly reponsible‘for the
usage of materials, labour and plant. The only role he plays

in the cost control function is to ensure effective usage of
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the construction resources and to provide information for the
control process. The main cost control function is handled
by the cost control depurciment within the company. Whereas
in Company B, the Project Manager hos a wider scope of
responsibility and authority commensurates with the
responsibility, He participates in the determination of
target costs to be controlled. As a means of control and
competitiveness Company B has a plant division which hires
out plants to the sites at lower prices, This has an overall
effect of keeping the prime cost of projects lower than it
would have been. While company C has neither cost control
department nor plant division, control of costs in this
company is the respon ibility of the Site Manager with
management®s poarticipotion if there is variance.

4. 1, 1. Estimating of the tender sum

Most civil engineering projects in Nigeria are awarded
as unit-price contracts with complete engineering specifications,
drawings and site surveys. The technique of detailed estimate
is used by the three companies in estimating the tender sum,
With this technique, accuracy is within 6 percent. But the
differences in tender estimates of the three companies for
the same project will arise from the amount of percentage of
the prime cost allowed for overhead cost, risk and so on and

the number of items moking ollowances for, The items allowed






