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Abstract

This paper examined the analysis of labour productivity data of block work activity from sixty one construction

SIS Tl(ljefcor:lsltrugtxon work composed of ongoing single story buildings in the study area Abuja metropolis.
Lath, 130 1or Zsl'udy Wwere obtained using daily method of data collection which has the advantage to capture
both quantity an tme inputs. A tgtal of 1127 observations were made for the blockwork activity. From these
thnka,, ths Sty variables (cumulative productivity, baseline productivity, coefficient of variation and project
waste index which is the performance) were computed. The result showed that the coefficient of correlation
between coefficient of labour productivity variability and performance index was formed to be 0.630** which is
significant at 0‘;01 anﬁ_deqce level. The coefficient of determination (R) was calculated to be 0.44. This
showed that 44% variation In crew performance is accounted for by variability in labour productivity. It was
recommended‘ tha.t construction project managers should reduce variability by adjusting labour inputs on site.
Key Words; Variability, Labour, Workflow, Performance, Productivity, Blockwork.

1.0 INTRODUCTION

Productivity is an index that measures output (goods and services) relative to the input (capital, labour material,
energy, and their resources) used to produce them (Ofori-Kuragu et al., 2010). Labour productivity has been
identified as an index for measuring efficiency because labour is acknowledged as the most important factor of
production since it is one of the major factors that creates value and sets the general level of productivity (Ameh
and Odusami, 2002). Enshassi, et al., 2007, identified labour productivity as the key factor contributing to the
inability of many indigenous construction contractors to achieve their project goals which include most
importantly, the profit margin amongst others. They suggested the need to investigate and understand the key
variables of labour productivity and to keep accurate records of productivity levels across projects.

1.1 Reduce Variability in Labour Productivity

strategies for managing construction variability emerge from lean

Thomas ef al. (2002) stated that different _ . ‘ .
w variability with the intention of improving project performance by

thinking. Some focus on reducing work flo
increasing throughput, while others employ t
responding to variability which has the capacity o
d in their study that the variability in daily labour productivity is highly

iability i ductivity appears to be a good
' ; _ They also stated that variability in productt
ettt oo a0 pocrly 0 o roject. Thus the goal of lean construction as stated by Thomas and

i rforming p ! e g
dzzt:/‘-:smk;nlnt (;g iootd a.nd ]r):‘:l)’;;;omance by reducing variability in labour proc'luctlwty. "I‘hxs variability in the
daily 131:03: prosu:til\ll?g' shoxr:ld be computed using the developed mathematical equations by Thomas and
Zavrski 1999a presented in note 1.

improve operation by permitting rapid changes as needed.

Thomas and Zavrski (1999b) conclude

1.2 Variability in Construction |
ty at varying degrees. It is common even to a well

, s angeabili is col
All construction works experienced variability or chang by researchers as an inhibitor of performance.

. : elieved oo« .
managed construction project. It 18 umversag():’tez condition making objectives unstable and obscuring the
nexp

“Variability can induce fluctuating and U
means to achieve them” (Thomas ef al., 2002)-
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Productive variability in construction project 18
productivity variability. Both are seen by researc

2.0 RESEARCH METHODS

2.1 Collection of Data _ . ) ,
The data collection for on-site productivity study was conducted on blockwork activity, using ten trained

research assistants, who were instructed on how to observe the workmen and record observations in terms of
input and output . Data collection covers concreting work in 61 live projects from building contractors within the
study area (Abuja). Daily visit method of observation of labour productivity was adopted. This involved personal
observation of labour activities on the selected work on live projects. The strategy here was to visit the site daily
and interact with the foreman and workers in order to record the dates, number of workers, starting time, closing
time and measurement of length/breadth of work done (quantities) of each worker. Entries were made on
research instrument collection sheet designed for this purpose. The figures collected were analysed using lean
benchmarking approach of calculating performance using Thomas et a/ (1990) mathematical model.

2.2 Research Technique

Th.e populatiOI.l of the §tudy was drawn from contractors handling building projects in the study area. The
builders were mvol}refi in different types of construction activities such as mass housing projects of bungalow
category, storey building housing projects and infrastructures, In order to meet the objectives of the study, the

al (1990 and 1991) analysis (ii) Regression analysis 3. Mathematical Model by Thomas el

*0 PRESENTATION AND DISCUSSION OF RESyL 1

3.1 Project Waste Index (PW1)

ed are shown in th

median Pyy| va © Table 1. This is presented in cumulative djsm'butiO"

lue is aboys o
332 The d' . < . A 5
values are good . . Poorly mang ‘ istribution of PW1 figures gives
Poeperioming projets While Projectsg\:/itln) E)Jems (Thomas e al, 2002). Projects with low pwi

1gh PWI valyes had performed poorly.

Scanned by CamScanner



“ul d ENVITUTRITRAIREE T st il
Civilan

SSN 9224-5790 (Paper) ISSN 2225-0514 (Onling)
w

Vol 6, No 2. 2014 Www iiste.org
i tween Coeffjcj Sk

3.2 The Relationship be oefficient of Vapiap

The normality test for labogr Productivity data v:‘ l l afblhty and Performapce (PW1

|. The distribution was slightly skeweq ; as found 1o pe 4| )

gtatistical tests were further conducted (o
productivity variability on performance for

ascertain or meas
block laying.

3.2.1 Construction workflow Output

The values of coefficient of variation for
performance (PWI) were tested for any sj
computed as 0.278 which was highly signifi

coefficient of variation of 0.278 is th

The i :
Saltt 8t 0.0 conﬁdp correlation between the two variables was
at the variability in daj

performance has an insignificant or no effect on performance | in order to improve

3.2.2 Labour Productivity (Input)

The ﬁgures calculiatf.:d ft?r coefficient of variation for labour productivity are shown in Table 1. The values for
coefficient of variation in labour productivity range from 0.108 to 0.443. Th

indexes calculated for all projects were tested for correlation analysis. The coe
variables was found to be 0.630**

ese values and the performance
; fficient of correlation for the two
: Ll » Which is significant at 0.01 confidence level. The implication of this test
result is that the variability in daily labour productivity is more highly correlated to project performance than
construction output earlier determined. Furthermore, the result of the analysis shows that reducing variability in
labour productivity appears to have a critical effect on performance.

Linear analysis of the two variables showed a coefficient of determination of 0.40, which means that 40%
variation in crew performance is accounted for by variability in labour productivity. The linear equation is

Pwi = 0.08424 + 0.9732x 1.1)
The equation has a model probability value (P-value) = 0.001

From the linear model shown in Figure 3 the graph has an intercept of 0.08!_124 and for every increase of one unit
of variability in labour productivity there is an increase of about 0.9732 in performance. Further analysis was
carmied out to ascertain the best predictive curve fit for the model and it was found out that the second order

o o 2 . 2
polynomial gave an improved coefficient of determination R of 0.44 with an equation model

Pwi =-0.1267 + 2.803x - 3.404x (1.2)

The equation has a model probability value (P -value) = 0.001

. i it of
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about -3.404 in performance.
Prediction interval point.

oductivity ) .
boc:l:c{’;,ity) were entered against the dependent variable to

dla
3.23 Multi i ffect of work flow an .
e e e. The coefficient of determination (R”) was calculated to

10
The independent variables (work ﬂow and lil;f?:rrnzi o
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(1.3)
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The level of variability shown in the above graph is a : )
study by daily construction output. Variations 1n constructlor:. g;t:r::
variability. From the analysis the following jmportant observatl

(1) Correlation between project waste index (performance) and coefficient of variability for constrygj,
output for the tested building activity; block work = 0.278%,

t waste index (performance) and coefficient of variability for labour productiyiy

(2) Correlation between projec . : :
fore, the independent variable is thus found to

for the tested trade; block work = 0.630**; There

significant ] ) )
predictor of performance of site labour crew for the block work activity investigated.

(3) The coefficient of determination computed for block work activity showed that the effect of variability
labour productivity on performance is 44% which is the level of variation in crew performance for concret

work accounted for by variability in labour productivity.

4.0 CONCLUSION

It has been ldis_covefed in this research work that variability exist in daily labour productivity of cement based
works on site in Nigeria to such a magnitude that is consistent with that of other developing countries. Ths
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Note 1
Determination of Research Variables d the projects attributes in the following forms.

Thomas and Zavrski (1999a), 1999b) expresse (L1)
Total work houss = 2 Daily work hours

(1.2)
Total quantities 2 Daily quentities
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