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ABSTRACT

Maost clients in Ghana sxe the competitive bidding system to select a suitable contractor fo execnte
a huifding profect. The bid price, submined by controcioers, comprives an estimare of the direct
cost, ndivect cost and @ mwrk-up. The mark-up is o percemtage of the estimated total cost, wihich
o contracior addy o the estimated direct ond Indirect costs to account for kead office mverhead
costx, profit and contingencies, The size of the mark-up jor a controcior viries from one bid o
another, depending on'a micliplicity uf Internal and external factors that wre encowntered in ench
mark-up declsion. The very existence of a construction firm depends on its ahility o aesign an
appropriate mork-up, which will eneble the company fo get ensugh jobs and significant profits.
Therefore, it i o must that each contructor develops an inteprated approach for deferndning fis
sark-up, which aliows the company to ackleve its abjectives under differsmt hididing siarion
This paper first identifies the mose important fuctors alfecting the determiinarion of the mark-up
and further highlights the use of the selected foctors to extuhlish o fuir ond receanabls mark-ap
that satizfics the required rate of retien of the contractor fram the partlcilor (or of (et the
peneral risk-class af) profect at hand, The approach develuped will provide an anelyileal tool for

estubiishing optimim mark-up for constructlon projects in Ghame
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INTRODUCTION

A construction firm miry secure the right to provide
services i n job through either a direct negotiation
with the elient or the clent's representative, of
competitive bedding. This study 15 concemd with
the campetitive bidding situntion o Ghona Maost
¢lients in Crhann wse the conpetitive bidding svsbem
Lo select a contractor (o exeeute 2 bullding project
[ miost sases the clieni's agency advertiscs in trods
and ozl newspapers its imtention of selocting &
[rvwest responsive hidder for constructing & project
theat iz deseribed in drvwings and specifientions, A
contractor who is qoalified to bid stedies the biddimg
docunients and decides ¢ither 1o bid or not wo bid.
A confractor who 15 inferested in performing the
jobrwill independently prepare a bid price and submit
it in & sealed envelope to the cleeat or the elisnt’s
Tepresentalive prior to & designated time of bid
opening, Duning bed opening, envelopes are opened,
hids are announced and the apparent Jowest bidder

is declared The evaluntion process is performed
and the job, usually, s mwerded 1o the Iowest
evaluated bidder. A subimitiod bid 15 an offer. When
the clignt aceepts the bad, it is binding. The bid price
comprises an estimatc of the direct cost, indireet
cost and o mark-up, The eshmated dirgct oost 15
ihe sum of labour, material pnd equipment costs
that are assumed 1o oecur in the execution of the
priject drawings and specifications, The indireet
cost iz the sum of all costs which are traceable 1o
the prosect bt which are not traceablé 1o-a single
activity. This sccount is designated as job ovishoad

The mark-up is a percentage of the estimated total
oost which 4 comtrcear adds (o the estimated direct
and indirect costs 1o account for head office
averbead cost, profit and contingencies (Clough,
1975) The size of the mark-up for 4 contracior
varizs from one bid to another, depending on
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maltiplicity of imernal and external factors that are
encountered i cach mark-up decision. The very
existence of 4 construction firm depends on its
abality to assign an appropriafe mark-up {Morse,
1977}, which produces enough jobs and sigrasficant
profits. Therefore, it is a must that each contractor
develops a strategy for determining this mark-up,
which allows the company to achieve its objectives
under diffierent bidding situations

Thi mark-up should ideally consader;

= A “risk-free” peturn on the contracior's
investanent in the project commensurate with
the retuen available on ether risk-froe inves-
iment opportunities.

A ‘“premium” to compensate the contractor for
the unecriainties mvolved in the projeet
{“Contingencies” are often considered 1o
inclusbe this compensation).

+  The risk-retumn prefereaces of the firm’s equity
holders, and pot that of the management.

«  The competitive environment in which the
contract is awarded

« A “reasonable” compensation for the hunsan
respurces and skills to be utilized 1n the project,
such as business, fimancial and managesial
expertise, professional expersence and techmical
kemow-how

»  Other difficult, if not impessible, o gquantify
factors such as potertial improved competrtive
positvon and cppoftunity 1o acquire oew and
valuable expericnee

» An allowance for the recovery of an
“appropriate share” of the head office
overhed expenses if contractually excluded
from being directly charged to the chent.

= An adequate allowance for the marginal tax
expenditures that the contractor may incur
under®the various sales and income 1ax lows
applicable to the project o the firm

The determanation of the right amount of mark-up
15 an csscatin] task of all contriaciors. However,
Trerw 16 determine this amount 15 not an easy sk,

Pricing Practices

Pricing in the construction industry is a “crode art”
based on professional cxpertise, expericnce and
subjective judgement of the cstimator or (he: quamtity
surveyor, The reason is the uniqueness of the nature

of product from the constructhion ndustry. Thi goaks
of most pricing decision models is to achieve a
broader objective of enterprise with regards to the
goals of the firm-maximisation of profits,
maximisation of sales, achicving a “satisfactory”
level of profits, achicving a target market shase,
paximisation ef managerial perks and salaries, cto

A high profit project. in real life, is normally
characterized by a hagh degree of resk and therefore
the need anses o weigh relum apamst risk and
select projects, which maximises the value of the
sharcholder's wealth. The various price soting
models used in the Froc-markel economics ate
elassified as Cost-oriemed pricing whers costs set
the floor for the price 8 company charges for its
products, Demand oriented pricing, wherc a
customer’s perception of value, not the fimm’s cost
struciure is conssdend when setting pricing and then
Competion-oricnted pricing where pnices arc. sct
on the basis of the prices competitors chargs for
samilar products

The methods of awarding constroction contracts
can be classified intwo ways: Megotmicd conlrscis
and Competitive - Bid contracts. There are shor
Falls associated with this however. Duon and
Hradstrest attribute it to the lack of financial and
managerial skills In Ghana, a good number of
comtractors have long assumed that any eedi beyond
the “catimated 1e4al cost™ of a project is o cedi of
profit, The definition of estimated tetal cost
hewaver is far from universal, Thero are indscations
tlat in some cascs the eslimated total cosl has been
perceived as actual eost of the project overooking
the uncertamty inherent in the expectation of a future
event

Target Pricing. a new approach for constructeon
goptracts, aflempis 1o ensund on adequals rotum
oo the ivestment of the firm. 1 reconciles cost-
arsented and competition-onented pricing models

Previous Studies

36 potential factors affecting a coniracior s
decision on mark-up size for a project were
identificd. These faciors are classified into five (3)
categorics. Those are the project characlensics,
poject documenis, company characteristies, bidding
situation and the eeonomic sstunhon

Four studics imvolved with the development of a
mare systematic method of computing mark-up

Qi journal of solence and iechrology volume 24 ma. f, 204



An Irdrgramd Appraach

Hralu grved fmpnrds

were reviewed. These are Wages of Risk by 1M
Depona { 1980), Constructhion Contract Mark-up
related to Forecasted Cash Flow by Fondahl and
Bacarreza {1972), Construchion Propect Mark-up
Decision under Conditions of Uncertamiy by
Bacarrezz {1973) and Foir and Reasonable Mark-
up {FoaRM} Pricing Model by F, Fand (1981}, The
Fair and Reasonable Mark-up (FaRM) Pricing
Madel, which uses the present value approach,
scemed amongst the models the most swetable o
sofving the problem at kand. The study therefore
secks cvidence to support or challenge the
proposibions of the Fair and Reasanable Mark-Up
(Fak M) Pricing Model

Review of Systematic Methods of Mark-up
Computation

Thez first, whech s the Wages of Risk method, 15 an
interpretatzon of weighted Guaidelines method, which
had the ohpective of determining prafit obectives
on Corps of Enpingers contracts. Five faciors
{Relative difficulty of work, comtractor pamcipation,
tvpe of comtract, duratson of work. and fixed asset
mvestment) ane assigned the “appropriate weight”
fromn wero 1o ane based on circumstances of the
contract af lmad The weghts are multiplied by the
“prededermmined rates™ in order to-determine a value
for the contnibution of cach factor 1o the profit
objective. The summation of the values obtained
preseribes the *Profit Objective’ in torms of mark-
Up percentage.

The main shortcoming of the meghod 15 the mplecd
asgumpton of & 12% ceiling for mark-up. The
seconed and third rescarch projecis, which are
clogely related to cach other, resulted in the Cash
Flow—mark-up model progosed by Fondhal and
Bacarreza. It applies the principles of capital
budgeting by reason of coasideration of
construction projocts-as 4 capial investment, The
shorifall associated with this is the lack of
comsistency with respect to precision exercased 1o
different parts. There are difficultics in the
interpretation of resulis and there is also a lack of
meaningful data to be cmployed in the model,

Fard's “Fair and Reasonable Mark-op (FaRM)
Pricing model™ follows a Net Present Value
approach employing an expected value cash flow
schedube. This model considers the uncertainticos
iherent i the determimation of the required mate

of retumn and i also based on reazonable, adequate
and camly accessible mformation. quantitative n
nature and yvields a Minmum Accepiable Prece. It
also considers the inferrelations of the factors of
Mark-up and incorporates them o the model
throegh the Required rate of Retum and Cash flow
scheduls of the Project:

Risk Incorporation into Mark-up
computation

Risk in construction projects i sipnificant by reduced
by prudent application of nisk analyss technigues.

Traditionally contractors subjectively mclude an
allowance for the peresved nsk of the project in
their final bid prices. These are contingency sums
included in the mark up which s uended to cover
both profit and contingency.

Formal nsk analyvss methods include Dual Risk
Reotum (DRR), Certanty Equivalent {CE) and Rizk-
Adjusted Discoand rate methods . These arc mamly
formulac répresentations of menagement’s
perception, the apphcation of rsk free miles o
cafculations and allowanee for the wme valee of
money and for uncedambics invalved m the cash
flow stream of the project

Research Methodology and Data Collection
In order {2 provede a tool o assest Glanadan buldag
contractors o establish optimom mark-up for
construciion projecis, a rescarch m the form of
literature review and & survey using questioringire
approach was undertaken. An integrative review,
which ams al summarizing pest resecarch by
drawing owerall conchizions from separate studies
that arc belicved to address related or identical
hypothesis was used. The guiding question was
“What 15 the optimum mark-up for each progect
that establishes the mmimom acceptable price for
the project below which the contractor should oot
aceept the propect, and to relate ths to the lowest
bid solection criterion currently in wse in the
of this svstem influence contract pricing decesions ™
Attcntion was given to both internal and extemal
factors affecting thes.

The research was carmed oul in three phases.
Firstly, a lierature search was undertaken from
industry and academic journals. Secondly, a
modhfied closed- ended questsontaure from studies
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gl University of Cincimnati by Ahmed and
Minkharah (1988} was posted 10 a sample of
Ghanagan building comtractors. The resubts of the
questionnaire were then analyzed statistically and
used as tasis for formalation of a suitable model
fior mark-up decision. The study was limited 1o top-
level management of classcs DI aned 132 building
eontractors i all 10 regions of Ghana

Chioice of samiple was brssd on @ sandaom selettion
from the 199% claseified building commctors” st
prepared by the Mimstry of Works: and Housing,
Sample size was determined using Kish's formula
{1965},
o= nl (] +n'iN}
where n = sample siee
= BV
M = total population
Y = the standard error of
sampling- distributsion = 0 (5
S = the mpaniim standard
dewviation of the population
glemnems (Tedal errar = 0.1 at
a confidence level of 95%)
Si= PP =03 (1-03) =01
P = the proportion of population
chomemis that bolong to the
disfined closs

Conswdering only clazss D1 contractors, N=56 ind
a sample size of 24 35 calaulated. However, for both
clagses 1 and 02, N = 541 and & oew sample
size of fd is-chosen. A response rate of 30% was
assumed and a wial of 200 questonmnTes wene
senl to vaross clxsses [V and D2 construciron firms
in Ghana. The response rate from the class [¥)
was 54% and that of class [¥} contraciors, 33%

The first part of the questionnaire developed by
Ahmed and Minkharah (1988) requird informntion
an firm's policy regarding baddmp decsicn-mikaing,
The second part of the guestionnaire conia:ns
guestions about the Importance level of 16 potential
[actors affechng the decisian on the size of mork-
upp Lo bo nssigned: The respondents were requined
to check m number ona scale of Hlow level of
effect) to 7 (high effect) that reflects therr
assessment rognrding (he i Merenl Gt

SURVEY RESULTS AND DISCU SS10N
A vodal of 200 guestiomnaires ware sent oal (o
warous Classes D amd D2 construction firms m

Chana, OF thess, 56 were completed and rebermed,
grving @ 43 %, overall response rate. Five of the
respondents failid to camplets the questionnaires
fully. These were repectod and not considered for
analysis. The discussion nssceses the curmont issues
of evaheating the optimum mark-up and relales any
implications of the findings to the adoption of a
suitnble Mark-up model for the Ghanammn building
inchstry; Decision makers wilh regards 10 mack up
are shown it Table |

The survey shows that oaly. 11 3% of the respondang,
class D1 contractors and 11 8% of the clags D2
gontracioss depend solely an privale consultants to
decide on mark-ups. This shows that some
managament of the construction firms o myvolved
in the mark-up decison

A level of adysdication process befoee tenders are
finalized 15 suggested by an appreciable number of
both [} and 10} cantractors allowing mansgamant
and m-house estunating departmensts (o decide an
mark-ups: [t b5 realized, much with worry, thisi
certan private consultants are dot anly engaged 1n
the preparation of bid estimatcs but al=o in the
decision of mark-ups

These private consultants might oot layve m-depth
knowledge of the firm's characteristes and may
s not have the amphé time reguired 1o prepare o
compliete, detailed and thorough analysis for o
perticular bidding situaton. Respons o the question
on reeovery of Head office overheads revealid that
nhout G 4% of firms wichede head office overhead
i mwark-up, L6.3% charge ot ns o col dem and
17 1% do wther depending an-the project

The survey alss showed that mathemaneal ar
statistical models for determining mark-up arc rarcly
paeel in the Ghanaian bulding mdustry, OF the 34
class D2 contractors that iesponded, T0.6% use
purs sehjoetive judgemeant and 25 4% use ostimitmg
to determine mark-up, The mumbers ang 46, 1% and
A8 1% respechively for clags T contractors

A comtractor, who decades (o bad an o project, needs
1o preparc o cost cstimate for the project. The
survey revenled that the contractors do not depend
pn cost and value curves for the projects
pndartaken for cush Mow forecasting. The
contractor "s estimators have very lmeted time and
ihe drmwings are normally madequate at the 1emder
stage to enabke o detiiled cstimate to be prepamd.
Liss than 4% of the respondents companics u5e
stanicand S-curves in forcensting cash floa
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Table 1. Contractor clagsification snd Mark-up decisions
Decisioa M Class D1 Class 192 el
oy af Porcentage | Moal Peroontige | Perentige

TCEPONSEE Tesponsss | FEEpomyes | respomies | responscs

Manngement only T 133 i L8 s

Tn-lsnuse cslincating 4 | iy 58

sdepartment ooly

Privale consultinis anly fa 14 i i 114

Munagzmeni + [n- I 14 i w1 a5

hoase estimaling

depsrimen

Mumigeanen) + provide fi 1A il Y14 RS

consuliants

Others 1 [ 24 15

Testsl 2 L1 L) I£K} HEH

Enough evidence wos obtaimed from the annlysis
o confirm that classes [V and 2 contractors
wpprecitts the effect of tima on the valua of monoy,
Leys thaa 5% af the responding firms do not
compades tse tamme valus of mxncy

The Mmetors that were thouehi tw affect Project
imitk-up determination were ranked in gccordanse
to their impaertince to clisses D and T2 building
contractars i Ghana. The relative impomance
indices for Lhe virsows factoes were mosisured using
tha formola;

Ril = EWiHSxN)

where RIl =  Relative Impartance Index
IW = the summation of the

weaghting given W cach

Factor,

MANITHm oo = 7

Total number of firms that

responded in the sample

Y
1]

The factors and the relateve iniporance indices
obtamed for classes DI and D2 contractors ar
given above m Table 2 :

The resules indicates thatl when deciding on the
mark-tip for o progect a class DY contrictor looks
into the Project characteristics as of most

ungortance and the bedding seuation ag the least

The cluss D2 contractar looks mio Progect
docyments as the most impartant aod e project
charnctenistics as the least ymportant Table 3
illistrates thas.

I 35 evident Uhat progeet charactenstcs 16 the mos
importont category and bddemg stuation i the ks
important eategory for clisses D1 contractors whan
thiy deeide on mark-ups:

The thres rop ranked ferors by bath class D and
B2 contraceors are Praject cash flow, risk
wvilved i investment and Competition | See
Tahle 2] These three factors were amond the nine
selecied factors that had almoedt the soma
impartaies ndices amd vory cloge rank orders
acrosd the tweo proups, These three factors are |
considered to be the most important when
conswening Mark-up determimation bt corroborates
well wiith Fand, F [ 1981 | fidings that #ar and
reasonable mark-up thot results in 0 minimuam
seceptable price ts-o functicn of the required rate
of redsrn and the cash flow schedule of the project
The progect cash Mow s-the highest ranked factor
in the Mirk up decigion. This reflects contractor’
need for eash In the Ghanaian Construction
sty the magoc chond (s Govermmeit) debaye
i honouring pavment certificates and along with
difficulty im getting assistance from banking
institutiond underscores the importance of cash

Morwes fio coniracions 10 making doctsiong on markug

Jomrreed af scigacg and lechaslogy volime M re f, 2008 8T



Tahle 2. Relative Importance Indices and Ranks

_ Source:  Authors’ Field Work, 200t
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Tahbe 3, Rank order of broad catepory

Ramk
Cad
o ClassDI | ClassD2
Progect characlerssscs . g
Project Documents b i
Company characiersiacs ™ -
Bidding Simuation e An
Economic situdtion 7 2=

The rank correlation between classes D1 and D2
comtractors was measured using the Spearman rnk
correlation eoefficiem B The formula 15
R = |- {6 d*/[n (o’ - 1)])
l0=R=10
where i = tofal number of pared ranks,
% = rank of factor | by class [
CONAACIONS
y, = rank of factor | by clasz D2
COntractons,
d = diffcrence between thi ranks

A correlanon coofficient of 0,76 measured indicates
amonsonically increasing relabonship between the
rankimgs of factors affecting mark-up by these two
classes of contractors.

A Typical Quantification of Mark-Lp

Using the FaRM Pricmg Model every quantificaton
of the mark-up has to be varied to suit the praject
particulars, but the following tllustzaton will give
some gusdance

Project: PROFOSED GUEST HOUSE FOR
BT DEFT, KNUST, KUMASI

1. Contraciual Requirements

Comiract duration = & months

Intenm valuation = monihly

Retention = 101%

Perind for honounmg cortificates = 3 months.

1, Oiher Considerations by Contractor
Bank’s lkending rate {as at June, 1999) = 37%
pa
Required Rate of Reum (RRER) =42%pa
o 3 3% per month)

Tahbe 4. Project Eatimates
Toial Estimated cost of Progest = ex378, 000, (R0

i Perccnlage of | Cost
ki Total cost o DIK, HK)
1. Bohilizption 51l preparsiion (& 3
I Foondations i 4 5
3. Bibe works & 7
4_ Mol works 1] i
3 Concrete 146 55
i, Mechnmicnl sysiems L) 1
7. Blockwaork % &3
4. Electrical systems 73 ]
. Dioors! window 53 F. |
10 Akrconditionimg 17 ¥l
11 Hoofing 54 X
12 Finishing 57 ¥ |
13 Floarg 43 It
14 Wall coverng 21 5
Tital Dhrect cost ?'5;."' gﬁ
- !

Project overhesads 42 i
Head office overhends
TOTAL COST OF PROJECT 1000 375

Brweee.  Awthors ' Fleld Work, 2001
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A Gantt chart is prepared based on Table 4 (s
Tahlc3)
Talvle 5, Muodilied Ganit char for 1T Guest House
. Percantape
3N Activity (leem) o Baduis of Talal Cost
1 T 3 i [ 5 &

Modilissticn site Preparation 5| M ik
I Foomidateons kL] KK 23
E, Aric works =¥ O R [ 1] LK
: hctal works | 1 il

| Canttts bl U T 146
s becharizal sysizins ¥ @y | w2
7 Block wark Ho| e % | m 1.7
H Elecirici sypem o[ |65 (@ | 14
E Drosaes mrd windowa CVI N (O - T 57
[ At condifioning 0 f o | .l
1 Raoaling k1] i4
2 Finshing b i 1] iv
R Floomng Ik 43

12 Wiall covenn v i

. 2 2 s
T Traee overlieas ] eI i
Head oiffice averbeuds | w26 (8 [ i

Total Cont of Project Y

Honirra:  Awiiors Field Bk i

It is to be noted that:
The cumulative percentages of cost of sach
activity to be completed by the end of periods
are shown m the cofresponding oells

The cost of each activity a5 a percenlage of
the togal estimnted cost of the peroject is shown

in the last column

Progect overbeads arc those expenditures
nacessary for the uitimate completion of the
projaet bt oot direealy azsignable to ony

particitlar activity

Project overheads and head office
overhends are included in the table bocause
the concom is the total cost of the praject to

the contrastor

A eost onented form of Table § 15 then prepared as
Table &and Fig | (o S-curve)

Transiating Incurred Costs into Cash

Ot fows

Table 7 illustrates a medified form of “cumulative-
cush-flow schedule™ for the project and depicts the
emaunt and timing of the actua] finds transforred
taking the peelcsd for hanowring certificates into
consederation {payments time - lag)
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Taldes. Modifed Cumubative Estimated —Cost Schedule for BT Goest House

7 End ol Masth 0% of Tial
SN Activiky | etk " 3 y | & 3 5 Coai
| bilagssnioay site Proparahion 04 (1K {18 *
Fi Fronndstions g | 22 12
i Site works g Jagfia | Lx K]
1 Ml works 4 | 68 68
5 Cpncrese T 109 | WG 146
f Mechadical systems 18|55 |92 2
7 Filock wark az|we | 139 159 167
i Electrical sysien a7 Ls |49 g7 | 3% s
q Dipars and windows 16 142 |4 51 iz
lik Adr comditioning a7 |47 |72 12
It | Roofing 54 54
12 Finzshing 28 | 57 57
13 Floximng 43 43
4| Wl coverlng 2] 12 23
Egi‘h‘l‘f@zﬂm“-“ tatal cost al 16 156 ] a1y ] 793 fera [ my 07
Prvject overhends 53 s lgy |
Hedd offics avethoads o [1s |21 |27 [34 |42 a3
Tt Crst of Project 17 |39 ] 64| BET ) 960 N0 ThELH

% of Total estimated cost of Project

-l [P ———

= % of Total
Estimated
Cost of Project

Fig. 1 A Medifed-Curulpnve - Tinal « Kxtimerted Cost curve (S-Cieved for
HT Craead Towute
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Talde 7. Modified— Cumulotive-Cash Flow Schedole
en R - Rk % of Totul
i 1 1 1 4 ! fi ks * '] Coal
(a1 Comulative otal cost® | 13 a1 | dnd |and | SR | e (IERELE
(b Bill Pedicy focior™* i | 1e 1% 10 1 |0 i1
(€] Cwnulative billablecost| 35 | 9y9 |46 |@a | woo | 1000 10
{e=nb) -
() Less Resentiongl 100 | goqy| sy won @om| () (100) (100
e} Commuliabive iy ity
befare murkop™ due sy | 1970 [ 4176] T2I7| 4R WK L H
T} Cumulaove "Payments a7 b e [EENTNR]
belore morkup” reczived| © el LR Bl B Tﬁ.-ui- e

B svuming thal manssemeal reguirey (R coogan fe fave safichent firady aadloble af the
e wf each period for the toiel experdibores of the following periad
8 Phix freior occormis v bhe cogts thel are aod immediately reombersehle. amd aihes cirses

aweh s " feoi-ad leading T, e
Totel retention ix neleased with the fiagl payment

Cash outflows and cash inflows cannot be
comboned woto net cash flows because the cash
mflonws should be marked-up by the FaRM, which
15 unknown af this poent For this reason cash
miftows and outflows are reated separately o Tabic
% where the FaRM 15 related to the RER and cash
flowy sehedule of the project

M arking up thi cash Dfow & by the FaRM. In)
and setting the Net Present Value (NPV) of the
projoct egual to zero the optimum markup 15
calculzicd

With the seceipt of the fina] payment, the contracior
will realiee a 1575 mackup, which would just
satisfyats 3.5% per month RRE,

Determination of the Minimum Accepiable
Price

Once the opumum markup 15 known the
conteactor’s minmum Accepiable Price (MAP) for
the progect can be determined,

Total Cost of Project
Optr um maekiap @ 1550
Contract price before bond

¢ATS 000,000 60
5% %75 (00 00

i 2E 433 BTH (I 1)
Do X659, 30000
Muimum Acceptabic Prce

{MAR) ¢ 34, TA4S00.00

=434, 744,500 15 the Contractor’s Minumoum
Acceptable Price (MAP), The firm canmol acoupl
the project at 8 price befow this MAF withou
daanaging is fnancial position.

Head office overheads meluded in mark-up
Considenag a siuatson whers head office cverheads
is not charged as o cost item but incioded m the
mark-up Tables % and 10 are used to coleulate tho
aptemain mark-ug

L vl of selence and fectunlogy velwme 24 oo |, 2004
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Tahle B Determination of Optimum ¥Markup

gt ol gl

Endor | FV Fagor e Cagh outflaws (Total cost for the | Caaly infleas {Payments hefore
szl 1% following menth) as % of 10wal com | markig peceived) 36 % o 1ol
i PR3 5%. ) af progect. Adl mapative cosl Gr oo
PVIC) L=h=h; PVIS)
{1} {1} (EH 4} {33 1]
[} 1 KK 13 33 - .
| ik 1860 7 - .
2 34 450 ?3-‘?}-:"; - .
1 ER e 3300 : = '
4 K7 152 1367 297 I
] 0E42 200 337 67 I410
4 R & - 208 1795
7 178G " - 18] 230
. 1799 S . 1413 72
1l U'I'}t - 13451 '.i'!l'ﬂ-
IL_I o JNE =177
n
X5 LN i
PN (3 5% S o) 01 - 1 EPY l'-‘i__l e Ao |C.| o
s i, LY C] ERVS Y ¢
AT s
1557 = |
AT oo 15T
The sptimpm mark upae P27
Tables Modificd - Cumulative-Cash Flow Schedule Revieed
Hem Bl ol Moath i of Tooial
i | ? 3 4 1 s T ! i Ca
[0 Crmnialative 1ol oo 1.3 LG | A6 | w1 (A TVN
{h) Liss Head Difee (LM [CL3h | A2AD)E7) | (3 Ap f{AT) (4.7)
Cwerhicads, oo,
{ed Curmalatime Charpeable
Cpale 23 0.4 | 443 |00 | 916G | 95K u3u
(i B.Ll:ﬂH [."g]..q,: lwcior Lo (Wi} Lk (W] LA L&) in
{23 Cunmilainve biulabda
o (= d) 25  [Md 443 |TT6 (UG NEH JEE
{0 L Beention 0% (R (20 [ 43) 7. T08[430.20) [19 5%) (9.58)
() Comualagive “Paymcns
befare markop” due 225 | IS0 [I0RET |40 Kl R 1 RG2 His.23
Iy Cummbntive “Fryments
5 before markup” reocived |- 5 - faars imae|renT fevse | Bradl 05a0 | B5E)
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ko' g Anvicls

Fuhle 10, Determination of Optimum Mackup {Hevised)

Endof | Y Factoriz Cash suiflows (Total coss for e Caeli inflons (Payments before
enontly 3% following manth) s % of el cost markug received) 85 % of oAl
i PE 15%. of project, All negative oosl ol prapct
C=a-a, MIC) §=h-U, PYIS]
AL} {2} {3} () {5} 1
i RV 13 1 =
i LLLE EAEH 1 < =
3 (4 HH e g +
3 (TR iR IR - .
1 1571 ] 1167 pbin ] 146
h R4 400 ERT) Tl 155,
f 11414 = 2 2131 1751
7 11T - = Hn Pk b
B 1744 - < [E L e 52
g 0T = 1246 95
I - Qe A 4117
b 03 Wb 75 W
NPV (3 5% 9mo) = (F+m)EPVIS|+ EPVIC] =0

Wherem, = -{ZPV [CL/EPV[S]] - |
- o= H1TTITEO9) -0
= 2041
13 208 or M ¥
The optimuem mark up s 20.5%

Determination of the Minimaim

Acceptoble Price (Revised)

Total Cest of Progect €359, 000,000, D0
Optimum rearkup @ 20 8% 74 (72,000, 00
Contract price befon bond

premiam £433.672 AR, 00

Ebomad Wig, | 0000

Minimum acceplable Price

{pAF) g 434541 10000
CONCLUSION

It was realized that there was some level of
adjudication before tenders are finalized,
Participation by privale consultants was ovident
since contractoes normally do not employ quakificd
personnel a3 members of stff 1o undertake mark-
up decisions  Recovery of Head office overhcads
was gither through markups or charged as cost
stems and Ghanaan building contractors, from the
analysis, were found nol 1o use mathematical of
statistical models to determine markup. In ther

foreeast of cash Mlow at preteader stage. Ghangian
building contractors also do pot use cost el witlue
curves, Building contractors however, from the
studics, appreciate the time value of moeney in
markup determination. The analytical framework
put forward also suggests that o signeficant mik
correlation exists hotween classes D and D2
building contractors. These is therefore not tiuich
difference in markup policics of U two'classes of
building contractors The optimum markup for
construction projects m Ghangis a function of cash
flonw and the required rafe of octum As a result,
the Fair and Beasonable Markup (FaRM) priging
miodel i very sotable in establishing the optimum
markup for construction projects in the prescit
otnpetitive cavaronmant in th: Cihonaian bolding
mdustry. This also lcads 1o the determination of
the Mimimum Acceptable Price (MAP) for a project,
a price below which the contractor canmot accep
the project.

liMjaurnal of srience aad sechmngy volume Moo, 2004
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