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Abstract: The critical housing shortage in cities of the developing countries like Cameroon generates an ever-growing
desire to increase housing supply. The main group of actors in this domain are by and large the formal sector, while the
informal sector is still inactive. Because of the legalities and costs associated with the formalities surrounding the provi-
sion of formal housing, the majority of urban residents are bypassed by the formal housing policies. The only alternative
for them is thus self-construction. This mode of housing provision, although difficult, has become a dominant mode of
providing housing within the construction sector of the developing countries. Consequently, this mode of housing provi-
sion now features in mainstream specialised literature, with an aim to promote the sector. Furthermore, several techniques
of mastering self construction costs have been elaborated. However, given the complexity of abundant (albeit unqualified)
labour, there is still a case for further research in the self-construction forms of housing, especially in terms of their adapt-
ability. The sector is criticised for being characterised by unclear cost accounting methods, as well as the ubiquitous be-
low-par management techniques which themselves lead to delays in the completion of such housing projects. In light of
the foregoing exposition, the article presents a method of estimating labour costs based on a developed matrix model.
Through the introduction of the finite dimensional vector space made up of the standard tasks, the model draws up a direct
relationship between the quantity of work and the labour cost. The illustration of this new approach, through a case study
shows that it is possible to reduce the labour cost of up to 37%, compared to the simple matrix method as examined by
other researchers. The Developed Matrix Approach (MASTA) based on standard tasks thus constitute a decision-making

tool that is not only for optimisation of productivity but also a symbol of good management
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INTRODUCTION

The objectives of a construction project can be summa-
rized in three categories: technical performances, adherence
to prescribed duration of the project, and not exceeding
budget or costs. In the developing countries (D.C) in general,
the construction sector has a cocktail of problems which
compromise attainment of the above three objectives. In Ni-
geria, for example, 70 % of the projects are completed well
beyond their prescribed duration [1]. In addition, the prob-
lems encountered in this sector are those to do with the de-
termination of the causes of costs overruns and datelines,
which can sometimes be attributed to bad weather, strikes,
financial difficulties [2], materials mismanagement, slow
decision-making, and irregularities in the design, planning
and execution of the projects [3], deficiencies in manage-
ment of the contract or the on-the-site modifications of the
project [4]. According to other researchers, it is primarily
due to the inappropriate techniques of costs estimation and
the bad practices of project management [5].

In Cameroon, the construction domain is dominated by
the informal sector. The informal sector of the housing
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industry could be defined as the whole range of the unlawful
mechanisms which are used in undertaking housing con-
struction surveys, the supply chain management, the em-
ployment and the remuneration of the labour, and financing,
which are primarily based on personal saving, the Rotating
Savings and Credit Associations (ROSCA). ROSCA is a
group of individuals who agree to meet for a defined period
of time in order to save and borrow together. In general,
ROSCA are the poor man's bank, where money is not idle
for long but changes hands rapidly, satisfying both consump-
tion and production needs) and above all, procurement proc-
esses [6]. In the self construction, some weaknesses are
noted, in particular, the unstable financial standing, lack of
monitoring and control of work, the poor qualification and
instability of the labour/manpower, prevalence of odd jobs
executed by jobber and the use of materials and equipment
acquired dubiously.

In Yaoundé town, the second largest city in Cameroon
(with 1, 600, 000 inhabitants), the demand for decent and
affordable housing keeps on skyrocketing and is expected to
remain like this for a long time. Besides, the demand is never
met as it far outstrips supply. This is despite the govern-
ment's policy to encourage national organizations to provide
more formal housing. Consequently, “self construc-
tion”(housing construction executed by individuals without
any formal legal procedure hence may not be in conformity
with any planning regulations) which tries to make up the
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housing deficit has become a common practice. The labour
used in this sector is very varied and is divided into two
groups: assistance, made up of the family and relatives; pro-
fessionals gathering of jobbers, qualified technicians and
workmen trained on the job.

Previous studies [7] have proved that the promotion of
the sector of the self construction could be done by the opti-
mization of labour, building materials and the planning of
the tasks, probably supported by credit facilities.

Aims and Scope of the Research

The search for a direct aid to the self constructors has
been a growing quest among many researchers, with several
tools proposing: the facilitation of the process of obtaining
the licence to build [8], the methods of saving by protective
sackings [9], and the control of scientific and technical pa-
rameters (costs, times, quality) of the self project construc-
tion [10].

With regards to this last aspect, especially the cost mas-
tering the essential parameters of a construction project cost
which are materials, labour and overheads (equation 1), ac-
curate estimation methods and good management practises
are must very important.

Cr=Cu+Chuo+Cy 1)
Where, Ct = Total construction cost;
Cwma = materials cost; Cyo = labour cost;

Cyc = cost of management or overheads (insurances, rents,
guarding, vehicles, drivers...)

The importance of the construction cost mastering; espe-
cially the labour cost in the production of housing in self
construction has led many researchers to reflect on a suitable
tool able to help the self constructor to reduce delays and
cost overruns of construction projects.

Preceding Studies

Many techniques for cost mastering in construction were
developed by previous researchers. We can classify them
into three groups: There are fast methods (unit method, cov-
ered area method...), there are detailed methods such as ana-
lytical methods [11], the simple matrix approaches [12, 13],
and finally there are automatical methods such as
UNIFORMAT II [14].

Fast methods are based on summary information on the
project such as the theoretical useful surface area, theoretical
volume that one multiple by current unit prices and who are
sometimes not very precise. In equation (1), the proportion
of 65 % is often considered at the cost of materials, 20% at
the cost of the labour and 15 % for the means of manage-
ment

The cost estimated using these methods does not make it
possible to the self builder with low income to plan (accord-
ing to his incomes) the execution of different sub structures
of the project, which can cover several years. These methods
are thus reserved to the specialists in construction and are
often used for the invitations to tender

Detailed methods are practical for cost estimation and
control, because numerous parameters of the cost are inte-
grated:
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In the simple matrix approach [13] based on the prod-
uct of tables, the impact of the materials cost (CMa) was
highlighted for the most current construction types, namely:
masonry brick, stabilized ground blocks, wood and mud
mortar gathering. The expression of Cy, is written as follow:

p
CMa = XQZPZ (2)
z=1

Where p = the number of materials types;

Qz = the necessary quantity of material index z;

P, = the unit price of material index j

The same approach was extended to the evaluation of the
labour cost [15] by using, as variables, the manpower by
trade, the daily income of a workman, the duration of the
realization per sub-structure. Thus, the labour cost, in the
equation (1), is given by the following expression:

Cuo =(NXR)xD 3)

Where N is a spreadsheet relating to the number of work-
ers per trade, R a spreadsheet relating to the worker’s daily
income, and D a spreadsheet relating to realization duration.

From equation 3, they can write: C,, = (L;; ) = (;R; d;; )

nij : the number of workers for the task j and in the sub struc-
ture SOI;

Rij: daily income of one worker for the task j realization;

dij: duration of the realization of the substructure SOi for the
task j.

if the realization of the substructure SOi doesn’t include the
task j, then njj=o

The simple matrix approach is easy and practical for the
costing of the materials (equation 2), but for the labour cost-
ing (equation 3), it does not seem to give a better precision
for the evaluation of the productivity of a worker in the re-
alization of a given task. For lack of external checking and
supervision, the Rj; number does not highlight the quantity of
work really carried out during eight working hours daily.
Indeed, because of the insufficiency of the means of control
and monitoring in this sector, personal elements such as
tiredness, the behaviour of the workman, the lack of motiva-
tion and the instability of the manpower of the labour (spe-
cially the jobbers), do not make it possible to appreciate ex-
actly the value the productivity of a jobber compared to a
precise task. Indeed, the value of a Dij element of the
spreadsheet D (working hour) can increase very quickly
while the quantity of work remains constant. Then for a
given task, the simple matrix approach [13] does not estab-
lish a direct relation between the worker's daily income and
the quantity of work effectively carried out.

From an analytical method [11], the term C o of the
equation (3) is written as follow (equation 4):

NT
Cwmo :zTiMiSi (4)

i=1
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Where NT = the number of different tasks;
T = workload necessary to carry out the standard task i

M ; = the number of times that this task will have to be re-
peated; S =unit labour cost per hour for one worker carrying
out the task i

The equation (4), rather accurately presents the labour
component in the construction cost.

Nonetheless, at a given stage of the project, this formula
does not sufficiently establish the economic weight of each
element which constitutes it. Indeed, the difficulty related to
this formula is relative to the inventory and the subdivision
of the tasks. But, in self construction, the incidence of the
jobbers makes little specifies the measurement of the unit
labour cost value S; (equation 3). In the same way, the de-
termination of T; value (workload necessary to carry out the
standard task i) can depend on certain external factors diffi-
cult to control (small equipments, characteristic of the site,
experiment, behaviour of the workman, etc).

The statistical-matrix approach [10] combines simple
matrix approach and multiple linear regression “to explain”
the total construction cost K, according to r independent
variables, with the historical data from the observation of an
N - size statistical sample (N lodgings).

Thus:
r
K=Ab+2Ajcj+s (%)
j=1
K is the exogenous variable (to be explained);
(c, )1SjSr .are endogenous variables
AQ represents the constant term; where (Aj )str are

regression coefficients (parameters); they express the total
lodging cost K as follow:

for a given lodging i,
p q r
1<i<N :Ki:Ab+2Ajcij+ Z A + 2 Aic; +¢ (6)

j=1 j=p+1 j=0q+1
()
1 /1<j<p

relate to the cost of materials;
(Cj )p+1§j§q relate to the cost of the labour;

(Cj )qﬂsjg relate to the cost of the overheads;

& represents the random error worker

behaviour).

(individual

According to equations 5 and 6, the quantity cjj is the

value of the variable (Cj )

1< j<r

The statistical-matrix approach [10] shows that the esti-
mation of total construction cost KT can be carried out using
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five parameters, one relating to labour cost and four relating
to materials cost (roofing and sealing, masonry, carpentry
and joinery, plumbing with a tolerance margin characterized
by confidence intervals of the regression coefficients.

The final cost estimation is obtained by the following
formula (equation 7) Ki=A+AX +AX, +AX+
AX, + o+ A X EM(T)

Where: m<r

X1, X2, X3,...,Xm: are exogenous variables to the total cost.

A,is constant. The values of regression coeffi-

cients (Aj ) are intervals

1< j<m

[Al,inf;Al,sup}[Azinf;%,sup};"‘;[%,inf;%,wp} given by the sta-

tistical software.

respectively chosen in

If KTW and K7 represent the high estimation and the

low estimation of construction cost, obtained respectively

from the maximum and minimal values of (Aj )

1<j<m’
Then: M =(K; —K; )/2 represents the tolerance
sup inf
margin

The statistical matrix approach is a parametric estimation
method which makes it possible to quickly obtain the project
cost starting from a reduced number of variables. But, any
estimate whatever its precision, cannot only guarantee the
control of the cost of construction [5]; it constitutes only one
of the aspects of the control of the project cost, the realisa-
tion stage being able to undergo various disturbances able to
go beyond initial budget. VVery often it was noted that even
with financial resources available, the self constructor has
many difficulties in carrying out his construction project.
The nature of those difficulties could thus depend on the
labour management. Indeed, the labour factor has an impor-
tant significance in the costs estimating stage, even in the
project execution stage. In addition, any inadequacy between
a tasks and the workman qualification can have heavy pen-
alty so as: work resumption; never-ending execution time;
excessive costs of construction; low security and durability
of the building.

Automatical methods such as UNIFORMAT Il are
more detailed than the methods above, but his utilisation
need additional costs for training. The UNIFORMAT I ap-
proach is quite precise and makes it possible to directly cal-
culate the construction total cost, including overheads. How-
ever, it cannot always adapted in self construction projects,
for lack of effective means of self-checking.

The above estimation and mastering cost models have
each advantage and disadvantage. The common factor of
theses disadvantages is their adaptability to labour complexi-
ties in the informal sector, dominant in construction domain
of must of Developing countries. This paper presents a cost
estimation method based on the developed matrix algebra
which could help the self constructor to predict and control
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construction cost, taking into consideration the labour
specificities and complexities in informal sector.

METHODOLOGY

The method that we intend to use is deterministically and
hypothetical deductive, based on developed matrix algebra.
We suppose that the cost of the labour can be expressed in a
vector space with finite dimension. Thus on the scale of sub
structure , the labour cost would be a linear combination of
vectors whose components depend at the same time on sub
structure and the task to be carried out. For sub structure SO;
(i fixed), the labour cost can be written as follows

t
EMOi=ZMijm,—iV1SiSS (8)
j=1

C

MOi

The first part of this approach aim to decompose the pro-
ject into elementary tasks, then to choice a basis vector, and
lastly to determine the main components project cost by ma-
trix calculation. Fig. (1) presents the diagram of our method.

Project Decomposition into s sub structures Soi,
Project Decomposition into w construction
materials type 2,

Labour Project Decomposition by 7 standard tasks

Choose P_ material unit price > l=sz=w
and &, labour unit price J,1=< j=¢

71 ; = basis vector from standard task j.

A
i=1|

iIfl = j < ¢
andif 1 <= z = w

L

Calculate Work quantity ,Lﬁ

and material quantity Q,_

ey I3

Cmoi = JZ_,f‘U’”/

i=i+1
CMn.i = i Q,.P,
s=]
2
CMG,i =§'CMOi
i=s5? I
No

Yes

A 4

Cr= Z(Cm 2 CMz,i +Cm,i)

i=1

Fig. (1). Diagram of the method: Matrix Approach based on Stan-
dard Tasks (MASTA).
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For a self construction given project, we give in the Table
1, the inventory of the standards tasks to execute. In the fol-
lowing part, & indicates the set of all the expenditure relating
to labour for a self construction project. The nonempty set &
will be provided with the usual laws as vector addition and
scalar multiplication in the real numbers field IR. Then (g,
+, @) is a finite - dimensional vector space over the field IR

consisted by the basis { E,-}.

For each standard task j, we make corresponding a finite
family of t vectors in the Following way:

m =(3,,0,0,..,0,0);m; = (0,8,,0,..,0,0);
(©)

m;=(0,0,..,5;,..,0,0};..;m =(0,0,..,0,5 )

Where nTJ is the vector of the basis related to the standard
task j; t is the number of standard tasks.

For a given J,1 = J =1t €= th vector of the
usual basis in (IR’,+,><),and mj = 5j2‘j

According to equation 8, p;; represents the corresponding
scalar.

Then, we suppose that the correspondence f below is in-
jective (equation 10).

5—‘>(|R‘,+,x)
S S S
d_)(dl'dZ""’dt): 612”i1'522/‘ti2""’5t2/1it
i-1 i-1 i-1

This leads us to the determination of the matrices relating
to the various components of construction cost.

(10)

Matrix Definition

indicates an

1<i<li<j<c

In the following part,[MI CJ:(“’U)
| by ¢ matrix,

The diagonal matrix resulting from [ M, . | will be noted
as[M',.];

The transpose of a matrix [M, ] will be noted

asT[M,,C].

The product of two matrices [Ml,c]x [Nc’k ] = [A,,k]

will be perfectly defined by that their units in the real num-
bers field IR .

[I“] is a column vector whose the s elements have the
value 1.

From the data relating to the given construction project,

we define the following matrices [ust}and [Us, ] relating to
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Tablel. The Standard Tasks
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Vector Code Standard Task Denomination Labour Unit Price (FCFA)
my Drains excavations 800/ ml
m; Well excavations 3500/m?
m; First concrete 150 kg/ m? 7000/ m®
m; Steel bending 300/ kg
ms Formwork 1500/ m?
m Reinforced Concrete 350 kg/m® 7500/ m®
m; Fills rolled under pavement 1500/ m?
Mg Ordinary Concrete with 300 kg/ m? 7000/ m®
Mo Masonry brick of 20 cm width 1000/ m?
Myo Masonry brick of 15 cm width 700/ m?
M Frame work 75000/ m®
My Rafters Installation 75000/ m®
Mys Pose des bastings 60 000/ m?
ml4 Roofing 500/ m2
Mys Joisting out of slats 50 000/ m?
My Ceiling work 1000/ m?
M7 Doors/windows Installation 6 000/u
Mag Water Installation 50 000/ fft
Mag Electrical Installation 50 000/ fft
Mao Others apparatuses Installation 4000/u
Moy Surfacing with the trowel 500/ m?
Moo Tiling 1300/ m?
Mas Coating and connections masonry 1000/ m?
Moy White washing 150/ m?
Mas Two layers Pantex Painting on walls 400/ m?
work quantity to be carried out and the unit prices respec-
tively. Hi e
The work quantity matrix [“s,t] : [Hs,t] = Ha Ha Har ;
|:I"Ls,t ] represents the volume of work to be carried out Hs = (11)
for each sub structure. The index s indicates the total number Uy U Uit
of sub structures, and t the total number of standards tasks and : [U 3t ] Uy, Uy, Uy |5
constituting the construction project. u u u
31 32 3t

The unit cost matrix [Ult]

[U&,] represents the unit price by task and into the three
components as: Labour, Materials and management Means.

According to the above definitions and the equation 10, then:

Visis<s, Vi< jstuy,

Vi<ij<t

indicates the quantity of

work necessary for the realization of sub structure SOi and
relative with the standard task j .
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u, . indicates the labour unit price in the execution of the

1j
standard task j ;
Uy indicates the materials cost relate to standard task j ; and

Uy; indicates the management cost relate to standard task j .

From the two matrices [Hs[} and [U&,] in equation 11,

several other matrices are defined as follows:

The work quantity matrix per standard task [MJ :

[“n} is obtained from equation 11 by the following

formula (equation 12):

(= [ J= [ X
My Hyp oo Hy
S FR T | P L RIPTY (12)

Mg Hgp o Hg

S
with: u. = V1< j<t
i=1

The unit cost matrix by standard task [Ult} :

[Un} is a row vector obtained from equation 11 by:

ull u12 ult
:[1, 1 1]>< U, U, Uy |=(U)); (13)
Ui Us Ust

Cost Estimation by Matrix operations

The following matrices are presented as the product of
others matrices.

The cost by task matrix per sub structure [CSJ :

This matrix [cst}is obtained as a product of matrices

from equation 11 and equation 13, and it calculates the total
cost of realization per task, for each sub structure:

If [U}Jindicates the diagonal matrix resulting from

[UL, ] then:
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[Cs,t } = [Ms,t } X |:Ut,t
My Mo My | W O O
| Ha Mz oo My | | 0 Uy . O 14)
My Hy - U, '
sl s2 st ] 0 0 utt

=(Cu‘);

' ' 3
Ci = Mp XU U = u;VI<j<t
! | B

The index k refers to each of the three components of
construction cost:

k = 1 indicates the labour cost;
k = 2, materials cost;

k = 3, the management cost. In the following section, the
matrices resulting from the project data are used to determine
the costs matrices as follows:

The matrix construction cost by sub structure [Cl,s] .

[CLS] is obtained from equation 14 as follows:

. 1}< Cp Cp o Cy (15)

1 1 t
=(C);¢;= )¢ VI<i<s1< <t
j=1

The matrix cost by component[c&}:

[cat} is obtained from equation 11 and equation 12.

It gives the cost of construction in the three factors: La-
bour, Materials and management Means:

If [u;yt}indicates the diagonal matrix resulting from

[“m} , then:

fy O 0

Uy Uy o Uy 0 4 0
Uy Uy oo Uy |X Hap (16)

Uy Ugp oo Uy

0 0 Hy

=(6kj);ékj = Uy xujj;v1sks3;ls j<t

1 S
poo=3 V1S jst
oo
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The matrix construction cost by task [Cu}'

[Cu]=[ts X[ €]

¢, ¢, .. C "
11 12 It | =
o o =) (17)
=[L L 1]x|6y € . Gy
6y € ¢

31 32 3t

The labour cost results then from the matrix [CM] in equa-
tion 16 by the following formula in equation 18:

t t \
Cmo :chj =Z”u XH” (18)
-1

j=1

The total cost of construction can be obtained by carrying
out the sum of the elements of the matrices

[cl’t][cgd and |:Cl,s:|’ respectively given by equation 17 ,
equation 16 and equation 15.

t, 3t s
cr=2C=>>a=2c. (19)
=1 k=1 j=1 i-1 |
i indicates the sub structure Soi ; j indicates the elementary

task; k indicates factors (labour, materials, management
Means.

RESULTS

In this section we will apply the approach in cost and
schedule determination for self constructors

The Choice of an Urban Building Plan

According to the results of the surveys carried out in
1993 in Yaounde urban council [16], 43% of housing have
their useful area ranging between 100 and 150 m2. In addi-
tion, a previous study revealed that the average size of a
modest urban building, in Cameroon contains about six (06)
people [17]. In accordance with the architectural standards
on the minimal useful areas, this urban household structure
leads us to a distribution plan being made up of seven parts:
a sitting room, a kitchen, two washing rooms and four bed-
rooms, being able to extend on a useful surface area from
120 m2. An example of Standard plan of urban lodging of
120 m is shown in additional sheet (Appendix 1) with the
following partial areas:Useful areas: parlour: 25,75 m2 ;
Room n1: 15,40 m2; Room 2: 10,10 m2 ; Room 3: 11,15 m2
; toilet 1: 3,70 m2 ; toilet 2: 3 m2 ; dinning room: 15 m2;
kitchen: 9,90 m2 ; Corridor: 26 m2

Case Study

M Meka is a civil servant with additional income which
can reach 250 000 francs CFA per month. He decides on
year 2005 to build his house whose plan is quite the same
type as the one described before. He had bought a 350 m?
portion of ground two years before. Then, the self builder
asks some advice from technicians in order to know how
much this project will cost and after how many years this
project will finish.
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With MASTA approach, the self builder can get the fol-
lowing decomposition of the project into 25 elementary
tasks.

The determination of the matrices in the above section
will permit to self constructor realise the building progres-
sively with respect to the funds he has. These following Ta-
bles (2, 3, and 4) present partial costs and schedule.

From equation 9 we use the Standard tasks in Table 1,
then:

m: =(800,0,0....,0,0); m2 =(0,3500,0....,0,0) ;....;
m; =(o,o,...,5j,...,o,o) ;..; 25 =(0,0,...,0,400)

Using the substructures named in Table 2 we have from
equation 11 the following matrices.

Hyp o Myp e Hyps
| Mo My e Hpos |
[Hn;zs]— ;
Hygg o Mg Myy:05
800 3500 ... 400
and:[US;zs]z Uy Uy oo Upos |
Uy Uy Uz o5

The application of matrix calculation with MATLAB 6
SOFWARE gives the following results.

The labour cost of the first task « diggings » with respect
to the first sub structure SO1 « Foundation + Pavement + first
Chaining» is obtained by the first element C ;; of the matrix

[CSJ (Appendix 2 and 3)

Then, Cy; = 0. 1243 x 1000 000 = 124 300 FCFA

For the sub structure SOq the application of the equation
(8) gives the following vector:

25

MO: = )" g, ;mj =111m, +7.36m; +2.57mg
j=1

+66.16My4 + 242ms + 27.57mg + 6.05m7

+9ms +8.53mo + 0.5mus

Thus the labour cost of the sub structure SO1 is equal to:

Cumor =111x800+ 7.36x 3500+ 2.57 x 7000
+66.16 x 1000 + 242 x 300 + 27.57 x 1500
+6.05x 7500 + 9 x 7000 + 8.53x 700

+0.5x 50000 = 456 250 FCFA

From equation 18, the total labour cost is written as fol-
lows:
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Table2. Partial Labour Cost Per Substructure
Sub Structure Denomination Labour Cost
SO, Foundation + Pavement 456 250
+ First Chaining
SO, Wall Elevation with Masonry Brick 220 100
SO; Columns+ Lintels 137 985
+ Second Chaining

SO, Frame and Cover 371513

SOs Ceiling 121 000

SO¢ Joinery 120 000

SO, Plumbing 45000

SOs Electrical Installation 17 500

SOy Interior and Exterior Coatings 589 800

SOy Sealed Coatings 39 520

SOu Internal and External Painting 546 345
Total 2665013

11

11 25 25
Cio =2M—Oi =22/~1i,j’7ﬂ =znj%j ;
i=1 Jj=1

i=1 j=1
25

Then, C,,, = Y C,; = 2665013 CFA
1

From equation 19, the total cost of construction for this
example is equal to:

& =[fe]I=| e JJ< e ]

=10327 094 F CFA

t 3 25 1,
Cr=Yc j =Y Y&, =Zci =10327094 FCFA
i=1 k=1 j=1 i=1

Then M Meka need about 10 327 094 F CFA for the pro-
ject. M Meka is not able to have a credit because his salary is
low. Then he can not have at the same time all the money
that the project need. But he can make sacking in two differ-
ent associations (family and colleges) in order to save 40 000
FCFA and 50 000 FCFA respectively. If each group contains
at least 10 persons, we suppose that M Meka takes 500 000
FCFA at the first month in the second group and saves; six
months after he takes 400 000 FCFA from the first sacking
group. With 900 000 FCFA, the project can begging by the
first sub structure SO01.

Then this project will be achieved after five years.

According to equation 7, the application of an statistical
model obtained from a few projects give the following re-
sults in Table 5.

Table 3.  Partial Cost Per Substructure
Sub Structure Denomination of the Sub Structure Partial Cost
SO, Foundation + Pavement + First Chaining 1492044
SO, Wall Elevation with Masonry Brick 880 400
SO; Columns+ Lintels + Second Chaining 551 940
SO, Frame and Cover 1486 050
SOs Ceiling 484 000
SO¢ Joinery 480 000
SO, Plumbing 180 000
SOs Electrical Installation 70 000
SOy Interior and Exterior Coatings 2359 200
SOy Sealed Coatings 158 080
SOu Internal and External Painting 2185380
Total 10 327 094




A Decision Support Tool for Cost Mastering in Urban Self-Construction

The Open Construction and Building Technology Journal, 2010, Volume 4 25

Table4. Self Builder Schedule
Sub Structure Denomination Schedule
SO, Foundation + Pavement 1st year
+ First Chaining
SO, Wall Elevation with Masonry Brick
SO; Columns+ Lintels + Second Chaining 2nd year
SO, Frame and Cover
SOs Ceiling 3rd year
SO¢ Joinery
SO, Plumbing 3rd and 4 th year
SOs Electrical Installation
SOy Interior and Exterior Coatings
SOy Sealed Coatings 5th year
SOu Internal and External Painting
Total 5 years
Table5. Application of a Regression Model
Endogenous Variable ot Regression Model output
CT =10327 094 FCFA Ay = 75000
exogenous Variables X; The value of X ; are calculated by MASTA
approach A A X
X1. :Materials of masonry works 3305 000 0.9 2974 500
X2.: Materials of wood works 1095 000 11 1204 500
X3 : Materials of plumbing 509 000 17 865 300
X4 : Materials of coating works 865 000 0.8 692 000
X5 : Materials of cover 978 850 1.9 1859 815
X6 : Materials of painting works 886 900 0.7 620 830
X7 : Materials of electricity works 625 000 0.6 375000
X8 :Manpower of masonry and coating works 795 000 1.9 1510500
Cost estimation in FCFA 1o
T 10 177 445
Cost Interval C.
inf 8642 450
CSUP 12 460 340
M 1908 945
Residus in FCFA 149 640

With the regression model RM the estimation of the total
cost of this example of project is K, =10177445 FCFA
with the cost
as: |, =[ 8642450FCFA; 12460340 FCFA |

interval

The total cost calculated directly with the MASTA ap-
proach is CT =10 327 094 FCFA is inside the cost interval
given by the statistical method.

DISCUSSION

The amount of the Labour cost represents 26% of the
total construction cost; that is in conformity with the amount
met in the specialized writings. For the studied case we high-

lighted the impact of the labour cost in the self construction,
by integrating that of materials and the management means
already examined by other researchers. The decomposition
of the total construction cost reveals the following propor-
tions: 65% for materials; 25 % for labour and 10 % for man-
agement means [18, 19].

Thus Cyat =2:6%xC and Cuvo =2:5%Cyyq

MO?

In a preceding study [20], it was found that labour cost
equals to 3.343.000 F CFA obtained for a building with the
similar type (110 m2). By conveying the labour cost to the
square meter unit, we obtain with our approach, for the stud-
ied case, a cost of 22.208 F CFA/m2, whereas in the above
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mentioned study they find 30.391 F CFA/m2. Thus, the ap-
proach based on tasks standards reveals a profit of 37% to
weigh against the former simple matrix approach used by
other researchers [20]. This disparity justifies the advantage
of the new approach.

In this study, we insisted much more on the cost of la-
bour factor of a construction project. However, for a total
control of labour employed in self construction, we expect in
the continuation of our study to integrate the times objective,
in particular with an aim of optimizing the productivity of
workers by task.

CONCLUSION

The model suggested has made it possible to establish a
relationship between the labour cost and the quantity of work
carried out with each stage of the construction project.
Moreover, the relation highlighted between task and sub-
structure would permit the self constructor to plan the ex-
penditure according to the evolution of the project and the
availability of its financial resources. Admittedly, the obser-

APPENDIX 1

Manjia et al.

vation of the datelines or schedule is one of the major objec-
tives of any construction project, but in practice, this objec-
tive is not always an absolute priority for the self construc-
tor, because the work evolution depends on the cash-flow.
Although the time factor is not directly implied, this evalua-
tion method of labour cost is likely to create for a workman a
positive personal motivation approving the good observation
of the schedule Indeed, in the informal sector where self
construction dominates, the jobber manages actually his time
according to his own interests. Thus, with the new approach
by standards tasks, the overhead costs related to manage-
ment, in particular in the choice of labour manpower are
attenuated.
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-} MATLAB EEX
File Edit View Web Window Help
0= n 2 | Current Directory: |C:\MATLABBp1\work Lj J
>> Cst -
Cst =
1.0e+006 *
Columns 1 through 14
0.1243 0.0361 0.0720 0.2646 0.2904 0.1654 0.1815 0.0189 0.2388 1] 1] o o ]
o o o o 1] o o o o 0.7504 1] o o 0
o o o ) 0.2582 0.1323 0.1614 o o o o o o o
1] o o 1] 1] 1] o o o 1] 0.1013 0.3600 0.0288 0.4200
1] o o ] 1] 1] o o o 0 1] o o ]
o o i} ] o 1] o o o 1] 1] o o 0
o o o 0 o o o o o o o o o o
1] 1] o 0 1] 1] 1] o o 1] 1] 1] o 0
o o o 0 1] 1] o o o 1] 1] o o 0
1] o o ] 1] 1] o o ] 1] 1] 1] o o
1] o o ] 1] 1] o o o o 1] 1] o 0
Columns 15 through 25
o 1] o 0.1000 o 1] o o o 0 1]
o o o 0 o o 0.0013 o o o o
1] o o 1] 1] 1] o o 1] 1] 1]
0.5760 o o o 1] 1] o o 1] 1] 1]
1] 4.8400 o 0 1] 1] o o ] 1] 1]
o o 0.4300 o o o o o o o o
1] o o 0.1000 0.0800 1] 1] o o 0 1]
o o o 0 0.0056 1] o o o 1] 1]
o o o o 1] 1] 0.2152 o 2.1l440 0 1]
o o o o ] 1] o 0.1581 o 1] 1]
o o o 0 o o o o o 0.3451 1.8403
1
APPENDIX 3: [C3,z] = I:U 3.t :I X [Ql,t ] = (Cnm )n:1,2,3; m=1,2,...t
<} MATLAB EEX
File Edit View Web Window Help
Dl % | ? | CurrentDirectory: | C:MATLABGR! wrork ~| _]
= |
>> C3t
C3t =
1.0e+006 *
Columns 1 through 14
0.0888 0.0258 0.0180 0.0662 0.1372 0.0744 0.0857 0.0135 0.0597 0.1876 0.0253 0.0300 0.0072 0.1050
0 0 0.0468 0.1720 0.3566 0.1935 0.2229 0 0.1552 0.4878 0.0658 0.2340 0.0187 0.2730
0.0355 0.0103 0.0072 0.0265 0.0549 0.0298 0.0343 0.0054 0.0239 0.0750 0.0101 0.0360 0.00z2%9 0.04z0
Columns 15 through 25
0.1440 0.1210 0.1z00 0.0500 0.0z200 0.0500 0.0538 0.0395 0.5360 0.0863 0.4601
0.3744 0.31486 0.3120 0.1300 0.0520 0.1300 0.1399 0.1028 1.3936 0.2243 1.1962
0.0576 0.0484 0.0480 0.0z00 0.0080 0.0200 0.0215 0.0158 0.2144 0.0345 0.1840
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