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ABSTRACT

This study examines the standards of tradesmen in the building industry as spring
boards to assessing and utilizing labour forces for increased site work
productivity. The standards usually given aslabour constantsin form of standard
time and standard output are determined, and they serve as benchmark for
productivity. Since productivity is being affected by some environmental factors,
the standards ar e termed appropriate when determined under the reality of these
environmental factors. Hence, for effective measurement and monitoring of
wor kforce performance, work sampling and work force group stage discussion
approach were adopted to study work forces on masonry and carpentry tradesin
Owerri Metropolis. It is established that there are strong relationships between
the activity sampling results of the work trades and their respective rates of
productivity. It is concluded, therefore, that the average of 64.8min/m? and
0.925m¥/hr are standard time and standard output respectively for Masonry
trade at ground floor level of a building, while 39mins/m? and 1.54m¢/hr for
standard time and standard output respectively for Carpentry trade at ground
floor to deck works level in Owerri Metropolis. The work also has successfully
shown that relationship exists between the labour constants, and labour supply
in the study of labour output, as well as convincingly provided a framework for
establishing the constant in another unique environment or guide for establishing
labour constants for other trades in the industry.

Keywords: Appropriate labour Constants, Owerri Metropolis, Work Sampling,

Productivity Rate and Increased Ste Work Productivity.
INTRODUCTION

Study on congtruction tradesmenisvery significant in assessment of production cost and
productivity ratesinthebuilding projects. Thefinancial implication of using any of the
tradesand their respective outputs contributeto cost and delivery condition of the project.
Thus, the assessment of performance and utilization of thelabour forcesin theindustry
account significantly for asuccessful delivery of the project. The Nigeriabuilding industry
isstrongly characterized with the desirefor cheap labour ignoring the proper use of a
realistic basic wageratesfor tradesmen in agiven construction environment. Thewage
ratesare appropriateif at their levels, people are willing and ableto supply labour to
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execute the tasks. According to Okoye, Ngwu and Ugochukwu (2015), most of the
construction workersare casua workers' who have not properly learnt or stayed onthe
tradeand/or do not belong totheunions. Thelevel of their productivity isnot known, and
determining thewagerate by using thelabour rate becomesdifficult. Hence, instead of
labour output to be determined by thelevel of productivity of theworkers, they aredone
by mere agreement between the employers and the workers (Udegbe, 2007). This
developmentisthereforetaking to beacrude measurewhich can haveafinancia implication
ontheproject. Udegbe (2007) a so concludesthat financial implication or utilization of
labour forcein the construction industry accountsfor asignificant proportion of cost of
construction, which buttressesthefact that construction material saccount for about 70%
of theaverage construction cost of building project (Ikechukwu, 2014). Thus, production
cost would alwaysbereduced by either increasing labour productivity or reducing materia
wastein order toimprove on construction efficiency (Dasguptaand Varghese, 2014).
Labour isone of thebasi c requirementsin constructionindustry; and labour productivity
usua ly relatesmanpower in termsof labour cost to the quantity of output produced.

Appropriate Labour output with suitable wage rate leadsto effective building
production performancethrough efficient labour production and stable supply of competent
labour. Since labour rate need be estimated base on the productivity of workers, the
constants of labour for establishing the cost of labour intheitem of work inthebill of
quantitiestherefore, need not be guessed, imagined or thought. Itisthen, difficult to draw
reliable conclusion or accurate cost estimation without any available baseline standards.
The standardsare guided by standard supply of labour, effective labour production and
activitiessampling. These standards are mainly standard time (S) and standard output
(Sop) for aspecified work period in agiven construction environment. In construction
project, the builder, site engineer or supervisor should have asound knowledge of the
necessary skillsinvolved aswell asbeing ableto determinethe optimum composition of
each skill, in order to accomplish agiven task within specified duration and at reduced
cod. Itispossiblewith the use of thetechnological standardsfor labour. Thestandardsare
usualy congtantsintheform of timenecessary for themanua or mechanica completion of
adefined quantity of work effectively. They are:

I. Standardtime(S), or intheform of unit output
i. Standard Output (Sop) for aspecified working period.

Thus, thesed ementsof standardization are sometimesreferred to astechnol ogica standards
or constants (Okereke, 2006). Inthe contemporary challengesfacing the building industry,
time and cost overruns are among the pressing issuesthat are yearning for immediate
attention. Thisarisesasaresult of pitfallsin cost construction management and poor work
scheduling programme of the construction project. There are no guides for proper
assessment of baselinefor [abour rate, [abour supply and wage ratein aspecified period
of timeinagiven project within acertain environment. Appropriatenessof |abour rateand
standardization of labour supply are paramount to ensurelabour availability and known
levels of productivity for aconcerned trade. However, unrealistic bases are used for
assessment inmost caseswhichinvolvesmere agreement between associ ation of employers

International Journal of Economic Development Research and Investment, Vol. 6, No. 2, August 2015 52
ISSN: 2141-2731



and thelabour union. Thework forcesin thelabour union arethe minority whowill never
becomethe true representative of the general activelabour inthe society. Again aretwo
different geographical, regional or socio-economic environments having different
characterigticsof labour and environmenta management. That impliesdifferencein labour
and wageratesin theindustry. On the aforementioned ugly situation, determination of
labour productivity should be on the basi s of appropriate knowledge of the concerned
locdlity from timeto time. Hence, the determination of labour constantsfor establishing
cost of labour which areusualy guessed, imagined or thought out unempirical should not
be so but, instead deploy work study and activities sampling to form thetechnological
standards, asguideto generating labour productivity rates. Consequent uponthis, this
study isthereforeaimed at providing basi sfor establishing technol ogical SandardsinNigeria,
aswel| asdetermination of labour productivity ratein Owerri Metropolisinthe building
indudtry.

METHOD

Thestudy location is Owerri Metropolis, Imo State of Nigeria. Itisthe hub nub of the
State business, industrial and civil serviceactivities. Owerri Metropolis Central point of
locationisAma-JK station at the post office building along Douglas Road, Owerri. The
Metropolisextendsasfar as 18km radiusfrom the post office. Within thisboom (extension)
it covers Owerri Municipal (OM), Partsof Owerri North (ON), and Owerri West (OW)
respectively. Inthisarea, many construction activitiesare going on currently especialy in
Owerri Municipa and Owerri North. Theclimatic condition of theareaiswarming humid
innaturewithrich vegetation coverage on the earth surface. Contextudly, the study covers
standard time and standard output of sometradesin nine mgjor construction sitesinthe
study area. These construction sitesrun building projects, and the tradestargeted are
masonry and carpentry tradesat ground floor levels. At theselevels, labour productivity
for therespectivework tradesrateswere determined.

The study adoptsthefield survey approach. Inthefield work, the survey covers
activity sampling, measurement and recording of information. Interview and group stage
discussion werea so conducted. Theinformation arein quantitative nature, sourced from
primary and secondary sources. The ones sourced inthefield werethrough observation,
measurement, interview and discussion. The popul ation of the study representsthebuilding
production professiona's, masonry and carpentry tradesmenin the building industry inthe
study area. They arethemgjor stake holdersinthisstudy who aredirectly concerned with
labour rates of thetrades. Three building project were systematically sampled in each of
thethree partsof the study arearespectively. Inthe sampling procedure, one personfrom
each of the profession present intherespective projectsin al partsof Owerri Metropolis
was sampled. Threetradesmen for each trade in each of the three projectssampledin
every part of the study areawerea sointerviewed and their work operationsstudied. To
supplement theinformation frominterview, group stage discussionsinvolvingworkersother
than those directly interviewed were organized. Each set of group stage discussion
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representativescontain at least 7 workmen picked at randomwithin each of therespective
stes. Thisbringsthetotal number of people sampledinthefield survey to onehundred and
twenty six persons. Arithmetic mean and percentage frequency were used to determine
averagevauesobtained from the study of work sampling and field survey. At thisstage,
the numerousamounts of dataare reduced into amore compact form which revealsand
represent the genera trendsof state of affairs of the subject matter. Dataobtainedinthe
study are presented in atabular form to enable aclearer understanding of thedatain their
categoriesto form basisfor analysis. Dataobtai ned through interview and group stage
discussion formed basisfor planning of work sampling exercise. Besides, dataobtained
by way of activity sampling were used to establish standard time and |abour rate of the
respectivetradesof defined condition. In order to ensurethat reliablefactsabout masonry
and carpentry tradeswere obtained for the study, thefoll owing stepswere taken:

) Definition of the manufacturing tasks for which the standard time was

determined

i) Definition of task dement

i) Designing planfor theactivity sampling

\Y] Choosing cautiously and contacting the concerned tradesmen

V) Starting the study by observing thework asthey progressat site

Vi) Sourcing, measuring and recording of the complementary information

Vi) Attheend of the study, analyze and present resultsfor calculation of standard

timeand output respectively.

Thus, the duration of direct observation for the sampling sequentially lasted 2
weeks, in the respective work trades. The standards eight working hoursin aday were
maintained. Recreation, odd period and tradesman work efficiency ratein each of the
dayswere estimated with percentage on adaily basis. Finally, standard outputs, were
analyzed on hourly basisin order to arrive at thedaily output of an averagetrademanin
the study area, which serveas controlling rates of productivity and wage assessment for
masonry and carpentry tradesrespectively.

RESULTSAND DISCUSSION

Active and Non-Active States of the Respective Tradesmen in the Study: Based on
the observations carried out on masonsand carpentersworking at thevarioussites of the
study, it isshownthat thereare active (productive) and non-active production stagesinthe
construction processes.

Activity Sampling on the Basis of Active and Non-Active Sates: In each of the
activitiessampledinthestudy in every giventime, noteweretaken onthecumulativetime
involved in the active and non active state of the respectiveworkmeninthejob. At the
maximum of every 30 minutesinterval, thisobservationisalwayscarried out for average
assessment (tables 3 and 4). In each of the three different project sitesin each part, 3
workerseach werelisted including their hel pers. They were observed, and measurement
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for observed time taken and noted. From the presentation, it meansthat observations
weretaken at random intervalsfor 2 weeksin every ¥2hour of the 8 working hours per
day. It also showsthat 576 observationsweretaken at random intervalsover theperiodin
every ¥2hour out of 8 hoursper day. Every ¥2hour (half hour), observationismadein 8
hoursinaday at each of therespective project stewith averageworkersof 3 tradesmen
and 3 helpers, for the respectivetrades.

Masonry: Out of 576 observations made, 504, 468 and 468 average observationswere
made asproductive observationsfor each site of Owerri Municipa (OM), Owerri North
(ON), and Owerri West (OW) respectively, while 72, 108 and 108 observationswere
observedto beidletimeintheaverageworking conditionsof masonsinthethreerespective
partsof Owerri Metropolis.

Carpentry: For thecarpentry work trade, the average working conditionsof thetradesmen
sampled in the respective project sites within the study area show that out of 576
observationsin each of therespective partsof thestudy, theaverage productive observations
madeare 540, 540 and 468 observationsfor each siteof Owerri Municipa (OM), Owerri
North (ON) and Owerri West (OW) respectively, whilethe non productive observations
made are 36, 36 and 108 observationsin thethree respective partsof Owerri Metropolis.
Thehighlights of thekey findingsin thisstudy provide basisfor recommending
somemeasuresthat would help boost up average productivity of labour aswell asreducing
waste for improved building production management. In thisstudy, it isseen that the
application of group stage discussioninthefieldwork hel ped to groom up basisfor good
and on point work sampling. Asit concernsresearch, it moderate theinformation obtained
through interview. The activeworking period discovered from thework sampling study
rates above 80% to 94%. It isseen that carpentry trade utilizes effectively much of their
working hoursthan the masonry tradesmen. With these situations, decision making during
analysiswould be reliable. Thus, agood methodical approach in developing labour
productivity ratewasfound to be possible by identifying the basic characteristics of work
sampling study aswell as defining the basic step taken in the process of the sampling
exercise. Thisservesastheframework with whichinformation fromthefield were used.
Consequently, thelabour constants established have average of 64.8min/m?and
0.96m?hr for standard time and standard labour output respectively for masonry trade,
whilethe average of 39ming/m? and 1.54m?/hr for standard time and standard output
respectively arefor carpentry trade. Proportion of time spent by workersin variousdefined
categoriesof activity isdetermined againgt the crude gpproach of unrealistic mereagreement
about |abour rates. Contractorsare usudly pushed into cash flow problem and uncertainty
dueto non exigtenceof reliableand redisticlabour standard. Thenear absenceof unredlistic
cost andrateof |abour intheindustry sensitized thiscurrent study. Thus, thestudy therefore
devel oped the appropriate labour constantsdirectly fromthefield in Owerri Metropolis.
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Table 1: Masonry Work (Block Laying), at Ground Floor Level - 2 \Weeks Duration

Working (Active) Sate Non-Working (Non-Active) Sate

Setting of the scaffold Changing of clothes

Plumbing thewallsi.e. blocksto belaid Assembling of working tools such as; shovel,
trowel, head pan etc

Laying of the blocks Relaxation at work location

Bringing of the blocks to the mason Loitering about and talking

man by his helpers

Choking of the block with mortar after alignment Eating / drinking of water

Covering of the laid blocks with water-proofs Gathering and clearing of those apparatus/

or cement bagsin caseit rains. equipment/tools used.

Source: Field Survey, 2014

Table 2: Carpentry Work to Deck Forming Level - 2 Weeks Duration

Working (Active) State Non-Working (Non-Active) Sate

Arrangements of the scaffold Changing of clothes

Clearing of theworking platform to Arrangement of tools such as saw, hammer,

position scaffold line, ropeetc

Bringing/collections of the boards, bamboo Relaxation at work location

treefor framework and propping

Taking measurements on the area L oitering about and talking

Placement/mounting of the boards Eating/drinking of water

Cutting and nailing of the boards Gathering and cleaning of tools, aswell as
self cleansing

Bracing and Propping with bamboo sticks to
hold the mounted boards at the soffits

Aligning the boards, measuring out and
girthing the deck with bracing
Source: Field Survey, 2014

Table 3: Activity Sampling Observation Sheet Study of Masonry Work (Block-Laying) at Ground

Floor Level

Sitesin Partsof Duration of Sampling Working State  Non-Working  Number of

theSudyArea Observationsin8hrs Sate(idletime) workers
Observed

OM Sites 8hours 14 2 3 masonsand 3
helpers per
day, for 2 weeks

ON Sites 8hours 13 3 3 masonsand 3
helpers per day,
for 2weeks

OW Sites 8hours 13 3 3 masonsand 3
helpers per day,
for 2weeks

Total Observations =[(16 x 6) x 3] x 2weeks= 576 Average Observations
Source: Field Survey, 2014
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Table4: Work Sampling Observation Sheet Study - Carpentry Work on Deck Formation

Sitesin Partsof Duration of Sampling Working State  Non-Working ~ Number of

theSudyArea Observationsin8hrs Sate(idletime) workers
Observed

OM Sites 8hours 15 1 3 carpenters and
3 helpers per day,
for 2weeks

ON Sites 8hours 15 1 3 carpenters and
3 helpers per day,
for 2 weeks

OW Sites 8hours 13 3 3 carpenters and
3 helpers per day,
for 2 weeks

Total Observations =[(16 x 6) x 3] x 2weeks= 576 Average Observations

Source: Field Survey, 2014

I. Owerri Municipal (OM) Sites:

Percentageof ideal time= 72 X ﬂlo =13%
Percentageof productivetime= % ﬂlo =87%

. Owerri North (ON) Sitesand Owerri West (OW) SitesRespectively:

Percentageof ideal time= @ 100 _ =19%
576 1
Percentageof productivetime= E 100 _ =81%

I. Owerri Municipal (OM) Sitesand Owerri North (ON) SitesRespectively:

Percentageof ideal time= 36 X 100 _ = 6%
576 1
Percentageof productivetime= io 100 _ = 94%
576
. Owerri West (OW) Sites:
Percentageof ideal time= 108 X ﬂlo =19%
Percentageof productivetime= 4—68 100 _ =81%
576 1
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Masonry Wor k (Computation of Sandard Timeand Output)

Owerri Municipal (OM) Sites:

First Mason and Helper

Average observedtime (OT): 8hours
Averageoutput:  9.6m?%day

9.6

Therefore, output per hour = =1.2m?/hr
' 8hours
Basictime = OT + Recreation + Allowancefor odds
Badctime = OT + 15%
Basctime: = 8+1.2 =9.2hours(for 9.6m?)

Standard quality work hasrating of 100%
Therefore, based on thelabour efficiency, estimatedrate = 87%
87 96
= X —
100 1

Taking standard work hour/day = 8hours
Since8.64m? = 8.4 hours(labour rate)

= 8.35m?/day

In8h -8 ,83% 7.26m2d
n 8 hours 9.2 1 = 7.26m?%day
Sandard time
For 1m? = g/7.26m?* = 1.10hrs
Sandard output
7.26m?
For 1 hour = m = 0.91m&hr.
8hours

Owerri North (ON) Sites:

Aver age set of amason and helper
Average observedtime (OT): 8hours
Output:  10.02m?/day

2
Therefore, output per hour = 10.02m = 1.25m?hr
8hours
Basictime = OT + Recreation + Allowancefor odds
Basictime = OT + 18%
Basictime = 8 hourst 1.44 =9.44 hours (for 10.2m?)

Standard quality work hasrating of 100%
Therefore, based on thelabour efficiency, estimatedrate = 81%
81 N 10.02

=—— x——"/— - 2
100 1 8.1m?/day
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Takingstandardwork hour/day = 8hours
Since8.1n? = 9.44 hours(labour rate)

8 _81
In8hours = X — = 6.9m?%day

944 1
Sandardtime
For 1m? = 8/6.9m? = 1.2hrs = 72mins
Sandar d output
6.9m?
For 1 hour = = 0.86m?
8hours

Owerri West (OW) Sites:

Aver age set of a meson and helper
Average observedtime (OT): 8 hours
AverageOutput:  12.34m?/day

12.34m? ,
Therefore, output per hour = shours 1.54mz?/hr
Basictime = OT + Recreation + Allowancefor odds
Basictime = OT + 16%
Basictime = 8 hours+1.28 =9.28 hours (for 12.34m?)

Standard quality work hasrating of 100%
Therefore, based on thelabour efficiency, estimatedrate = 81%
-8 X 1234 =  10m#day
100 1
Taking standard work hour/day = 8hours
Sincel0m? = 9.3 hours(labour rate)

_ 8 _1om® _ ,
In 8 hours 9_3>< 1 - 8.6m?/day
Sandardtime
For 1/m? = 8/8.6m? = 0.93hrsx 60mins = 55.8mins
Sandard output
2

For 1hr - 86M”  _ 108 = 1amhr

8hours

Findly ontheMasonry tradeinthestudy area, the net slandard timeand output of building

projectsare calculated asfollows:

i) Net standard time of masonry work aretherefore taken asthearithmetic mean of
theresults obtai ned from the respective building Sites sampl ed.

1.10 +1.20 + 0.93hrs

Thus, NetSt = 3 = 1.08hrdm? = 64.8mingm?
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i) Inthe sameway net standard output (Sop) inthe study areaisthus, calcul ated
asfollows.

Net Sop = = 0.96m?hr.

Carpentry Work (Computation of Sandard Timeand Output)
Owerri Municipal (OW) Sites:

Average observedtime (OT): 8hours

Output:  15.2m?

15.2m?

Therefore, output per hour Shours 1.9mé/hr

Basictime = OT + Recreation + Allowancefor odds
Basictime = OT + 18% (OT)

Basctime = 8 hours+ 1.44 =9.44 hours (for 15.2n7)

Standard quality work hasrating of 100%.
Therefore, based on thelabour efficiency, estimatedrate = 94%

94 15.20
x

— i — 2
100 1 = 14.29m?/day
Taking standardwork hour/day = 8hours
Since14.29m? = 9.44 hours(labour rate)
8 14.29
— - 2
In8hours = .44 x 1 - 12.11m?/day
Sandardtime
For 1m? = 8/12.11n? = 0.66hr = 40ming/m?
Sandard output
2
For 1 hour 12.1im° _ 1.51nv/hr
8hrs
Owerri North (ON) Sites:
Average observedtime (OT): 8hours
AverageOutputfor8hours = 16.0m?
2
Therefore, output per hour = 1(?‘3.:1):: = 2me/hr
Basictime = OT + Recreation + Allowancefor odds
Basictime = OT + 15.75%
Basictime = 8hours+1.34 = 9.34 hours (for 16.0m?)

Standard quality work hasrating of 100%
Therefore, based on thelabour efficiency, estimatedrate = 81%

94 16
- - 2
00 <1 15.04m?/day

Taking standard work hour/day = 8hours
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Since15.04m? = 9.34 hours(labour rate)

8 15.04 _ 5
In8hours = 9m; X = 12.88m?/day
Sandardtime
For 1m? = 8/12.88m? = 0.62hrs =37.3mingm?
Sandar d output
For 1 hour = 12.88m* = 1.61m#hr

8hrs

Owerri West (OW) Sites:
Taking onthe average vaue of thethree setsof acarpenter and hel per, thelabour constant
arecalculated as: Average observed time (OT): 8 hours; Average Output: 17.30m?

17.30m? _

Therefore, output per hour ahrs 2.16mv/hr

Basictime = OT + Recreation + Allowancefor odds
Basictime = OT + 16% (OT)

Basictime = 8 hours+ 1.28 =9.28 hours (for 17.30m?)

Theestimated |abour efficiency rateis81% intheactivity sampling
Therefore, the supposed output is

81 17.3
— X =

n 100 1
151 +1.61 + 1.51m?
3 Standard work hour inaday is8hours

Since 14.0m?isproduced in 9.28 hours (labour rate)

= 14.0nv/day

8 4.0
= X = 2
In8hours 928 < 1 12.07m?isproduced
Sandardtime
For 1m? = 8/12.07m* = 0.66hr = 40mins/m?
Sandar d output
2
For 1 hour duration = % = 1.51m%hr

For Average Standard time and output of the carpentry work in the study area being
represented by thethreerespectivebuilding project sites, thelabour constantsare obtained
asNet Standard time (St) for the Carpentry tradework

0.66 + 0.62 + 0.66hrs _
S = 3 = 0.65hrs = 39mingn?
Net Standard output (Sop) for the carpentry trade work

Sop =
= 1.54m%hr
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CONCLUSION AND RECOMMENDATIONS

Thiswork hassuccessfully shown therel ationship between thelabour constants (standard
time (St) and standard output (Sop)), and convincingly provided a framework for
establishing the constant in another unique environment or guidefor establishing labour
constantsfor other tradesin theindustry. Stability in supply of labour iscertain with work
sampling because the establishment of the constantsisafunction of willingnessand
considerable supply of tradesmen at site. By thisapproach, instability in labour supply
which may affect productivity, low labour productivity or high cost of labour would be
awayscontrolled for optimum building productioninthestudy areaand Nigeriaingenerd.
Based on thefindingsof thisstudy, it should be emphasized that cost effectivenessof a
building project increasesasthework productivity increases. Thisimpliesasituation of
making reasonablereturnsor impactsof every expenseincurredintheproject. Itistherefore
recommended that tendering and cost analysisof work tasksberel ated to the actua work
sampling study in agiven location. The sampling of thework being studied should be
methodical, having considered theloca and uniquefactorsinfluencing productivity inthe
area. Thus, establishment of realistic labour constants should be encouraged for
determination of labour output rather than amere agreement of unrealistic labour rate
between the associ ation of employersand the labour union.

The stakeholders should asamatter of importance disseminatethisinformation
through workshop and seminars. Government on her own sideshould a soform machineries
at Statelevelsto asamatter of urgency, carry out work sampling study for establishment
of theselabour constantsfrom uniquel ocation to another according to thetrend of Sgnificant
economic changein Nigeria Thismachinery would also extend their serviceto seeing that
peopl e are encouraged to make use of these constants. Training and crosstraining of
workmen should beencourageto asoimprove productivity and stabilize supply of labour
when demanded, in order to argument thiswork activity sampling efforts.
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