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1.2 Profitability

Profitability has been defined as keystone of performance measurement systems with respect |
corporate performance (Lema, 1996), But relating to improvement purposes, profitability does not have a direc(:
impact on performance, Profitability is explained as the fruit of the actions and processes in operations, “|¢ helps
to identify the effects of monetary effects like inflation, price changes and currency effects and diS“nE,Uishes
them from true performance and productivity change” (Grunberg, 2004).

Profitability (herefore can be defined as the ratio between revenue and cost. It js e
mathematically by (Bernolak, 1997 cited in Grunberg, 2004) as;

Xpresseq

output Velums xoutput Unit Price
inputVolums ximput Un(t cost

weeq il

Tangen (2005) further defined profitability as the ratio between revenue and cost (i.e. profit /assets). This is the
overriding goal for the success and growth of any business. Tangen, however cautioned that an increaged
productivity does not necessarily lead to increased profitability. He suggested that “organizations should
combine productivity and profitability ratios so that the true reasons for increased profits become clearer”
(Tangen, 2004).

Profitability factor has been identified generally as outcome of what happened in a production process. This
actor cannot fully explain what happened in the process in order to form a basis for future actions (Lema, 1996).

This is viewed as a limitation by some researchers when financial indicator is employed as performance
measurement.

1.3 Performance measurement

Construction jobsite performance can be measured (Alfeld, 1988). Performance measurement in any
organisation is based on the assumption that there is a standard against which comparison can be made, this
benchmark could be internally and externally based. Performance measurement has been described as the
process of quantifying the efficiency and effectiveness of actions. “For a performance measurement system to be
regarded as a useful management process it should act as a means that enables assessment to be made, provides
useful information and detects problems, allows judgment against certain predetermined criteria to be performed
and more importantly, the systems should be reviewed and updated as an ongoing process.” (Benon, and Milton,
2010).
Regular assessment of performance in an organization helps management with invaluable information to guide
in decision making. The importance of regular performance cannot be overemphasized. The exercise makes
management to be competent, transforms average site managers to performers and supplies management with the
better information on which right decisions and actions are taken. According to Alfeld, contractors performance
has two aspects, firstly accomplishment and secondly, method employed to accomplish the task
Accomplishment here represents finished work of value to the job while method describes how the
work was done for instance, the total member of blocks laid is an accomplishment; the number of labour man
hours represents the method. Therefore, performance can be defined as the ratio of accomplishment to methods.
It is also expressed as;

Accomplishment
Mstheds (1 '2)

Porformonce

v elus)  putpur
Mankours (Costy Imput (1.3)

Peorformonce =

The above performance ratio reveals to us that a contractor can raise his competence by increasing the value of
accomplishments while reducing the amount of time, energy and money spent on methods. Therefore “worthy
performance occurs when the value of the accomplishment exceeds the cost of the method” (Alfeld, 1988). This
means that contractors improve on their performance by investing resources in reducing the cost of the labour

input.(m(':tho-ds) required to accomplish a given tasks, The measurement of accomplishment helps to identify
deficiencies in work methods, Construction performance is improved by management if such deficiencies are
corrected. The definition of performance here is

_ . - 8 similar to that of productivity. This is explained by the Triple P
model that performance, productivity and profitability can al] be expressed as ratios of output and input.

l?owcvcr. pcrfqrman_cc engineering defines productivity in a narrower context of jobsite labour man
hours divided b)./ quantity of wo::k produced which is an important and very useful measurement of jobsite
performance. This is a measure of only one performance dimension. Alfeld (1988; suggested that performance
measurement should be related 1o a bascline or exemplar performance. This as;erti%)i was corroborated by
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Pl’l‘"m e . » Performanc,
( cuwmnulativa Productivity -Feseling Preductivity
me".fgrmaﬂm) = Expected Baseline Productiviry (14)
1)

roject Management Index (PMI): The project mana
4 jex (PWI) s @ dimensionless parameter that reflects {he influence that
yaste m.v: abour operations. It 18 expressed as the ratio of the difference betw,
- xulﬂs‘:“ne productivity over expe_cted baseline produc.tiviry (Thom
ul _Razek ef al., 2007, PMI is a measure of the difference bet
« a measure of the impact of poor material, equipment and ; d inad
S : . . i 1n 7
. makes it a measure of waste, wlnch_ is one of the issues being addressed by lean con:triQEate Planning,
Thlsw can lead to better flow and productivity. The lower the PMI value the better is the pmjemC e etced
v ‘ ! m 3
ﬁuence on overall operation (Thpmas and Zavrski, 1999b). Mathematically, the pM] elii':ianietrensentth s
i ductivity influence of comp}ex design. : e
P Reduce V.m.ml:ul_n*y_ in Labour Produchvnty: Thomas et al. (2002) stated that different strategies for
janaging construction variability emerge from lean l}nnkmg. Some focus on reducing work flow variability with
the invleution of improving PFOJC(.:t perfox.n?a.nce' by 1ncrea§ing tluoughgu.t, while others employ the strategy of
capacity management that 1s, using flexibility in responding to variability which has the capacity to improve
operation by permitting rapid changes as needed.
Thomas and Zavrski (1999b) concluded in their study that the variability in daily labour productivity is highly
correlated to project performance. Also that variability in productivity appears to be a good determinant of good
and poorly performing project. Thus the goal of lean construction as stated by Thomas and Zavrski should be to
improve performance by reducing variability in labour productivity. This variability in the daily labour
productivity was computed using the developed mathematical equations by Thomas and Zavrski 1999a adopted
in Idiake and Bala (2014) '
20 RESEARCH METHODS
11 Collection of Data ‘ . . -
. . Data collection
The data collection for on-site productivity study was c_onfiuctcd on Wall th;s'tert;?cgs?;g)\'“;ryea (i\ guja). Daily
covers wall plastering activity in 60 live projects from building contractors r:edlner3011al gbservation of labour
visit method of observation of labour productivity was adopted. This - h P ite daily and interact with the
activiti . 5 The strategy here was to visit the s1 .y g . d
viies on the selected work on live projects. g ’ kers. starting time, closing time an
D WO i (IS 1y second T dates,‘ !mmbef . lWor rke; Entrie: were made on research
measurement of length/breadth of work done (quantities) of each W.O 11. cted were analysed using lean
stument collection sh jesiened for this purpose. The figures colle : el
eet designed for purp s et al (1990) mathematical model.
benchmarking approach of calculating performance using Thomas

- ‘ | ) . €a.
22 Population of the Study and Sampling Technique : storey building projects 1 the study ar 0
€ Population of the study was drawn from contractors handl.mg el cuch as mass housing ijec? the
€ builders were involved in different types of construction actlvlflﬁl“n order to meet the objectives Ose of
Ungalgw category, storey building housing projects and infrastrLICf}lre”(')ne storey buildings for the P‘{rpzmwn
sy o researc'ﬂsﬂmpl es were drawn from contractors conslﬂl‘?tmg 60) construction sites, randomly
OMogeneity. The research team was able to collect data from s.lx{(); éor all wall plastering ¢ % ct
S_Dm the available builders. A total of 835 data points were Obmgnﬁe firms were executing proe
s:;es. At the time of data gathering, it was observed that most of th
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a ' .
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level. The mean of g, e
. 1t was obseryed t’; ;atl:]lle)l; :a?ls l‘})\;ﬂd to be 1.164 whr /m’ and the median was determined to be 0.99¢ whr
distribution s : of the estima w
positively skew:gth:?izmzural' It is a skewed distribution as shown in Figure 1. Also the distribulioe: c,i
The distribution of theg Skewness yalue of 0.64{5 and standard dc?viation of 0.440.
determined from the sample vangle was fairly normally distrbuted. The measure of variability wag .
difference betwe i nof‘mal probability stanstlcs.compu!ed.. The range was found to l?e 1.650 which is the 4
h ! een the highest and the lowest data in the distribution. The average coefficient of variation for g

€ PFOJFC.lS which is the product of the standard deviation and the mean was calculated as 37.76%.The laboyr
productivity values obtained were used to compute the cumulative productivity.
The cumulaﬁve productivity is a measure of the overall effort required to accomplish a task. It is an important
aspect in assessing wall plastering crew performance from project management index perspective. Statistica]
analysis of data showed that the mean and standard deviation of cumulative productivity were found to be
1.06whr/m’ and of 0.175 respectively.

3.2 Box and Whisker’s Test

The productivity data were tested for any extreme outliers. The box and whiskers technique was adopted to
examine the level of possible extreme outliers present in the data. Although extreme outliers were dealt with at
pilot study stage, it was observed that the data for the site activity was free from extreme outliers as shown in
Figure 1. A graphical observation of the box and whiskers plots for the wall plastering activity points out that the
line of symmetry in the box was tilted towards the lower arm. This points toward the fact that the data were not
symmetrical therefore which made the data to be either skewed to the right. The plot shows that the data was
positively skewed to the right. This finding confirmed the conclusion from other researchers that positive
skewness is common to construction activities with occasional negative skewness.

te was higher than the median. This indicates that the freq
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Figure 1 Box and Whisker’s Plot for Labour Productivity Data
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33.1 Wall Plastering Activity: Figure 4 shows the variability in daily labour productivity of wall plastering
ask for project 2. The variability computation was done for each of the other 60 projects examined ses Tablr;n L
1t was determined from input and output relationship. The computed values of coefficient of variation for wall
plastering activity range from 0.082 to 0.565. This is similar to the computation which is the product of the
standard deviation divided by the mean of the estimate.

Sixteen working days were observed for wall plastering activity, the gang size, work hours, daily quantity, daily
labour productivity, baseline days and abnormal days. The wall plastering task observed in the project was done
for sixteen days. The total gang size employed to construct 1127 square metre of plaster work was 168 men v‘vuh
2 total work hours of 139Shrs. This indicates that the construction firm used one site worker to achieve
approximately 6.708m’ of plaster. The daily productivities ranged from 0.675to0 2.00\yhr/m'. Thelw:,u ;)llna:;ert\;llgb
work has a cumulative produotivity of 1.238whr/m2.This indicates that Jabour input Was ﬁoed e

i . - re identl
wmulative productivity i . The following days 3, 5, 11 12, and 14 were !
p ivity is greater than umty. g Sl WS  psidered t

days for concretin i ivity scor

g task. These are the highest productivity § 2 renresell
i and the average of these five figures (0.835,0.821, 0.675,0.761 and 0/.894th/m ) repr
Productivity or benchmark for the project which 1s calculated to be 0.779whr/m".

ThC pri 1
oject ; Wi : e e aris
ject waste index which provides a measu i . od facilitates the 20 p . Figure 4
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;V:rrfs‘ Pwi of all 60 projects investigated. This index as earliet m§nt!02<e>rer the labour PErOMY s ient of
sh ommance to 3 baseline criterion. The higher the P¥% figure |6° g seline prodv uvity. T eing labout
vao'w ed level of gap between daily labour productivities and the ]a -+ is ample space for h(:: oorer the
Dena“o" was found to be 40.40%. This level of variation shows that tlere paseli roductivity © . ith daily
agfom’a“%- The wider the values of daily labour productivity .on.i shows a beter perf pputed ©
Dro%l:: F_’CTfOrmance_ Project 56 in Figure 5 for wall plastcrm%_ act;)\r’:)guctivity for the pro)

Clivit ) o e baselin®
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Figure 5 Best relationships of daily labour Productivity, baseline productivity and Performance for wal)
plastering activity (Project 56)

The mean varniability for wa]] plastering was found to be 37.76%.

These results compete favourably with that of
previous studies which were discovered to be 28%,
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3.3.3 Performance Improvement Gap Measurement
The target performance improvement i :
: ! gap of the site activit ined in thi
lastering. The distributi g ity examined in th i in Fi
;%h : [argit : :r forslt:lial;l:::opui define the productivity variability which provid]esssct:;?){)rltish:) an i Figure  for wall
provement gap, which is as a re iabi Bty P provemert
"6 ) s sult of ity i
:;:‘mmmg the difference between expected mean productivity (EM(I):; (v\;:/::?ct;:l'lrythls s it
present mean productmty (PMP). The wider the gap between PMP and ‘EMC mean baseline productivity)
wrget performance improvement gap. " P fhe g toe oot 08
The perform i
perfop;m anceazl:le r1(;1‘1/]Zrovemem gap valge for wall plastering is found to be 0.324 man hrs / m’. The process
P formance ind?cmormTe}r;t3 czfm be ach_leved by adjusting the group of variables that mainly influence the
. refore reducing these performance gap values could mean a significant improvement

in performance, profit and productivity for builders and contractors.

i i i i Tl

(4i0 FINDINGS
) COrrelau(?n between project waste index (performance) and coefficient of variability for work flow for
gy o oy wallk=0.521
’ Conrfelauo“ results show that there is stron
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- d),'SIS yielded R value of 0.764. Therefore, the independent variables are
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performance. Also the baseline productivities computed for all selected activities were compared with the Mean
labour productivity.

It was discovered that
performance improve
was higher than the e

performance gap exists for wall plastering activity. This is an indication of opportunity for
ment in labour utilization for all the sites investigated. The present productivity distributiop
xpected productivity distribution, this represents a gap in performance.

6.0 RECOMMENDATIONS

2 The correlation relationship between work flow variability and performance was found to be moderate for
wall plastering therefore it is recommended that in measuring the impacts of variability on performance for
wall plastering, emphasis should be placed on labour productivity variability instead of work flow or
construction output variability.

3 The correlation between labour productivity and performance was discovered to be highly significant for
plastering therefore it is suggested that labour productivity variability be used to measure the impacts of

variability on performance.

The variations in crew performance in the activity investigated was found to be as a result of variations in

labour productivity therefore site managers should be determined to get more output with a reduction in

labour input.

It is proposed that site managers should close up performance gaps in project execution by reducing the

disparity in values between baseline productivity and the mean labour productivity for project.
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