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Factors Influencing Effective Productivity on
Construction Sites in Nairobi County
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Abstract- The construction industry has been cited to have a
muiltiplier effect in the performance of any economy. It is
necessary to make the industry more efficient and effective in
terms of better utilization of resources. Part of the most important
resourcesinclude labor, materialsand money. The lack of data on
labor productivity in Kenya has made planning and estimation of
activities on construction sites unpredictable. This paper is based
on a study of labor productivity in Nairobi with the aim of
providing up to date data on what can assist building consultants,
contractors and developers in the planning and management of
construction processes. The prioritization of the factors which
affect productivity in labor intensive construction will enable the
project team to leverage the limited resources at their disposal to
improve the onsite labor management, in order to improve labor
productivity efficiently. Theresearch design used in this study was
the survey methodology where project managers, contractors and
developers were engaged on their experiences in Labor
productivity in the construction industry. During the study, the
participants were asked to rank and assess the factors that affect
productivity on labor intensive construction The paper hasfurther
compared its findings on labor outputs for selected operations
(e.g. masonry and painting) with theoretical propositions from
previous studies (Wachira,1999) and the practices in Kenya. The
data obtained from the field was quantitatively analyzed using
Statistical Package for Social Sciences (SPSS) and Microsoft
Excel software. The study established that delivery of materials,
adeguacy of supervision and motivation of workers, are the most
important factors affecting labor productivity. These factors can
be improved through training in skills like planning, scheduling
and motivation of workers. The results of this research can be
used to excite academic research in this area. Furthermore, the
findings are useful towards the necessary training for the
construction industry to be more efficient and effectivein Kenya.
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. INTRODUCTION

A. Background

The building section of the construction indussynainly
concerned with the assembly of building materidtgctv are
supplied by the manufacturing sector and delivéoate site
by the transportation sectors. To a large extenKénya,
many of the buildings construction works still régavily on
manual labor in their assembly. According to MIggD08),
the construction industry employs more than 800 088ple
who are required to deliver the constructed faeglito the
clients’ on time, within budget and meeting spedfi
standards of quality. All these may be feasibleydhithe
predetermined levels of labor productivity are knolwy
stakeholders in advance. The labor productivitgpdratives
on site might be affected negatively by a varietyfaztors
which include; extraneous reasons,
management, shortcoming of laborers and legisldqtitaap,

1987). According to Wachira (1999) Kenya being a

developing country is not an exception to the tseimdother
countries which are at crossroads with the buildézgns due
to the latter not delivering the projects withire thtipulated
time. Delays in meeting construction activity coetpin
times on site has caused losses on projects’ priditthe
contractors; increased costs to the clients aralnsl the
working relationship between the parties in a prbjéhis has
been brought about by among others, the lack oflatd
labor productivity rates in the construction inagysh Kenya
to base their estimates (Wachira, 1999). The inateu
determination of activity duration has in most caleel to the
incorrect estimation of contraperiods. Delays in completion
of projects in theconstruction industry are indicators of

productivity problems and has been a big challenge. Labor

productivity therefore has been one of the keyrdateants of
the contract period of projects and could be impdbthrough
effective labor management.

II. RESEARCH PROBLEM

In the construction industry of developing courdrie
productivity loss is one of the greatest and sepeoblems

scheduling and control of the project. In Kenyaréhis an
abundant supply of semi-skilled and unskilled lakdrich

needs to be engaged so as to promote the creation o

employment (KNBS, 2012). In order to provide socab

Sylvester Munguti Masu, Asst. Prof., Department of Construction economic advantage to the population, the consbruct

Economics & Management, Technical University of @riNairobi, Kenya.

Dr. Githae Wanyona, Senior Lecturer, Department of Construction

Management, Jomo Kenyatta University of Agricultared Technology,
Nairobi, Kenya.

industry has been under pressure to embrace latensive
construction as one way of creating job opportasitfor
operatives in the labor market. Since labor intensi
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(KNBS, 2012) the application of labor output comasaand
standards are key to ensure efficiency.
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Lack of adequate home grown accurate data for Labtite critical factors for increasing labor produitivin
productivity rates in Kenya has made planning astomating developing countries differ from that in developdintries.
for activities on construction sites unpredictadtal thereby They further cited the following as labor produittiv

affecting the delivery of construction projects hiit the
stipulated time (Wachira, 1999). The limited docutee
cost data from bodies like Joint Building CounciB(),

problems: lack of materials, rework, lack of equigmhand
tools, instruction delays, inspection delays, atessam,
incompetency of supervisor, changing crew membens),

Institute of Quantity Surveyors of Kenya (IQSK) ardack of management systems and strategies. Wal9&0)
generalized and vary in detail and depth of themtents. The pointed out that information on construction-inayst
information from such sources require some adjustraad productivity lack reliability and credibility in tens of
inputs to be factored in from experienced estinsatmfore standard costing, planning durations of operatamd gang
their application. Further, some firms also rely tatit size balancing. There was need therefore of deirgjop
knowledge from their estimators and organizatior fosystem for collection and evaluation of labor prcttlity data
estimating purposes. Such data which is not doctedeand in the construction industry through work measuneme
its authenticity verified are subjective and diffeem firm to  technique. ILO (1996-2013) defines Work measurenasnt
firm leading to variations in labor productivity @hira, the application of techniques designed to estalhishtime
1999). This state has among other causes beenttraligut for a qualified worker to carry out a specific jaba defined
by lack of labor productivity rates which leadsinaccurate level of performance. Indeed, (ILO, 1996-2013) Hert
determination of activity duration’s and conseqlgnt pointed out the stages involved in work measurenasnt
inadequate estimation of contract periods. Thddltions in  selection of the work to be studied; record rel¢vdata,
labor productivity rates in construction has reradira big measure the work in each element in terms of timé a
challenge to developers and contractors in thegompile the standard time for the operation.
decision-making processes over decades in thendieggion
of activity durations and consequently, inadeqestenation
of contract periods (Wachira, 1999). Despite theceon on
lack of data for estimation, little research attemtand yepair and demolition of buildings and civil engnieg
documentation has been undertaken on construdem ®  stryctures in an economy. The industry providestanted

establish home grown data for planning, costing anghysical facilities which provide space where othetivities
budgeting in the construction industry in Kenya.hisT may take place (Hillebrandt, 2000)he building section of
research therefore attempts to establish the kiigators of the construction industry is mainly concerned witie
labor performance and rank them for sensitizatioimprove assembly of building materials which are suppligdthe
efficiency in the construction industry. manufacturing sector and delivered to the site bg t
transportation sector$o a large extent in Kenya, many of the
buildings construction works still rely heavily on manual
labor in their assembly which to some extent contributes to
job creation.

VI. THE CONSTRUCTION PROCESS
The construction industry is the sector involvethwarection,

[Il. RESEARCH OBJECTIVES

The main objective of the study is to:

a) Identify and rank factors that affect labor prciivity on
labor intensive construction sites.

Other objectiveswere: VII. INPUTS OF CONSTRUCTION

b) Assess factors that affect labor productivity oft has been noted that the major inputs in thensite labor
construction workers. construction process are: materials, labor, capital
c¢) Evaluate various management strategies anr lab entrepreneurship, equipment and technology. Thasers
productivity on labor intensive onstruction are critical to productivity outputs and represtme broad
areas in which Project managers can take actioobtain
better productivity (Heizer, 1990). Increased piaiolity in
the construction industry can be viewed from two

IV.STUDY SIGNIFICANCE

The findings would be valuable in the constructitdustry as
they will prioritize the factors that are assoadibteith perspectives, the client and the contractor. Frigenctient's

effective labor productivity on construction sifehis would  perspective, increased productivity lowers costmriens

assist the planning for the resources to be usethén construction schedules, offers more value for toaey, and

execution of the work and thereby improving laboachieves better returns on investments. From theaxior's

productivity. perspective, increased productivity leads to a nsatesfied

client, while also providing a competitive advar@agnd in

return leading to faster turnover and increasedfitpro
(Horner, 2001).

V.PRODUCTIVITY STUDIES

A. Introduction

Construction projects are generally unique andbasié on
sites with different work crews associated withfetiént
trades, level of education, religion, ethnicity aweather
changes. As Thomas (2004) points out, only a tturdne a
half of operative’ time is spent directly on worktigities
productively. Key factors that affect labor produity in
construction have been obtained from works by (Kemi
1997); (Olomolaiye, 1998); (Enshassi, 2007); whatest that

VIIl. STRATEGIESOF MANAGING LABOR

Armstrong (2006), argues that strategic managemeolves
introducing, eliminating, modifying, directing argliding
processes in such a way that all individuals amanteare
equipped with the skills, knowledge and competeribey
require to undertake current and future tasks redudy the
organization. Management strategies in the corsbruc
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industry are geared towards increasing labor pribdtycby
raising awareness of the need for a learning authat leads
to continuous improvement; developing the competenic
managers to become actively involved in learnirg ldads to
knowledge creation and expand learning capacitutjinout
the organization. Among the management strategies
improving labor productivity highlighted in this per
include:

A. Training:

This is the use of systematic and planned instncttivities
to promote learning (Armstrong, 2006). It involthe use of
formal processes to impart knowledge and help getpl
acquire the skills necessary for them to perforgirtjobs
satisfactorily. According to Pedler et al., (1996n
organization that encourages reflection on lesdeasnt

| SSN: 2231-2307, Volume-4 | ssue-5, November, 2014

D. Outsourcing:

This is the contracting out of the works to a thpdrty
organization. The practice of contracting a busina®cess
out to a third party rather than staffing it intalty is common
in the modern economy. Kwakye ( 2000) argues tinatsf
Sutsource to avoid certain types of costs and avwid of
burdensome regulations. Among the reasons firmst éte
outsource include avoidance of; high taxes, higlttatity
costs, union dues and taxes for government mathdate
benefits.

E. Supply And Crew Sizing

Worker participation has been proven to be onédefrhost
successful approaches in boosting productivity. hVFe

example workers are added or deleted from a cttdweaks
up the original team effort and rhythm of the cravd results

attempts to understand the dynamics of its op@aliin loss of productivity. Therefore, it is importatat engage
environment and anticipates likely changes to thafite workers in construction productivity improvemhe

environment so as to cope with opportunities arallehges
thus becoming more competitive.

B. Mentoring:

(Wilcox, 2000). The appropriate ratio of pairing tkilled to
unskilled laborers should be carefully planned bguging
that both the mental and manual effort have belkentéinto

The process of using specially selected and trainé@§count (Forster, 1989)

individuals to provide guidance, pragmatic adviced a
continuing support, which will help the person a@rgons
allocated to them to learn and develop. It has loledined by
Clutterbuck (2004) as: ‘Off-line help from one pamsto
another in making significant transitions in knogde, work
or thinking.” Mentoring helps people to learn oe fob and
thereby acquiring the particular skills requiredthg trainee.
C. Specialization:

This is the engendering a fragmentation of tasks th
compounded in a number of respects. The firm magiapize
in certain works which lowers expense as theredatgr skill
level performance. Specialization normally encoemg
repetitive work which the personnel hits a ceilimg
performance and will execute faster the tasks ag Hre
aware of the steps involved in undertaking the afem
(Enshassi, 2007). This view concurs with conceptthaf
learning curve which is as illustrated in figure Qosts
characteristically decline by 20-30% in real temagh time
accumulated experience doubles, Ghemawat (1985)

Steep acceleration

N

Slow beginning

~

alnseaWl aduewloliad

Number of trials or attempts at learning

Figure 1. Standard Learning Curve
Sour ce: Ghemawat, 1985
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F. Work Measurement:

This is the application of techniques designedstaldish the
time for a qualified worker to carry out a specifid at a
defined level of performance that is technique dinag
finding out how long a job ought to take by meahgirne
studies (ILO, 1996-2013). In work measurement, tital
work content of any job may be divided into thrdasses:
‘basic work content’ defined as the absolute minimtime in
which an operation can be theoretically completed;
‘unnecessary work’ caused by bad design, spedificabad
operational methods, and shortcomings of manageamaht
workers; ‘ineffective work’ defined as time when mand
machine are idle due to extraneous reasons likeherear
material shortages, shortcomings of Managementi#ay in
provision of drawings and shortcomings of laborelik
Lateness, idleness (ILO, 1996-2013). The attempt to
maximize productivity, which will lead to optimiian of
activity duration and consequently contract perisdocused
on the reduction of work content to as near thecbas
possible and to eliminate ineffective work. Accoglito
Wachira (1999), there are various stages involvedark
measurement: select the work to be studied; reedrd
relevant data, examine the data and the detaileakbown
critically, measure the quantity of work in eaclereént in
terms of time and compile the standard time foraperation
by including time allowances for relaxation, pemoneeds
and contingency.

IX.MOTIVATION THEORIES

Motivation is an art targeted to getting people kvaillingly
and inducing them to behave in a particular matmachieve
sustained high levels of performance on a task aal g
(Armstrong, 2006). It explains why people at wodhhve in
the way they do in terms of their efforts and thrections they
are taking. It is also concerned with job satistatt the
factors that create it and its impact on perforneanc
Armstrong (2006) noted that the aim of motivatibedry was
to obtain added value through people in the selmaethe
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value of their output exceeded the cost of genegati There Which can be stated mathematically as:

are several theories which have attempted to exglaiv P=P.P+E1+E2+ W.M + ST + MA +e

motivation works in management circles. The theorieWhere P.P is Project Performance, E1 is Effectisgng2 is
propounded for motivation include: Efficiency , W.M Work Measurement, ST is strateggd MA
A. Instrumentality or Classical Theory is management while e is an error margin of otterables

Which states that rewards or punishments (caoosticks) not in the equation.

serve as the means of ensuring that people behaaet in
desired ways. The scientific management advocated b X.METHODOLOGY
Fredrick W. Taylor 1947, is the first of the ‘clasd A. Survey Method

management’ approach and emphasized increasifile research design used in this study is the gurve
productivity of individual workers through the tettal methodology which supports an exploratory desigstody.
restructuring of work organization and the prowmsiof Thjs was adopted because the problem of labor ptivity
monetary incentives as the motivator for higherelevof |3cks clues as to why there is no adequate embirica
output. investigation done on the topic. This thereforeramted the
B. Content or Needs Theory need of developing concepts more clearly and dshaig

Which focuses on the content of motivation. Ittestathat Priorities. A questionnaire schedule was used tbeco
motivation is essentially about taking action ttsfp needs, Primary data. The questionnaires comprised of both
and identifies the main needs that influence behaviNeeds Structured and open ended questions and were adenzd to
theory was originated by Maslow 1954, and in theifontractors, project managers and developers oa liv
two-factor model, Herzberg et al (1957) listed reemdhich ~ construction sitesThis was in order to collect a detailed and
they termed ‘satisfiers’. McGregor Theory X and peéple all round data which provided a rich base for thalygsis of
are generally lazy and Theory Y: people do wantdek and ~ the variables under consideration. It also provisifficient,

are Creative) Comp|etes the group of needs theory. Complete and accurate information without bias Wwhic
maximized the reliability of the data. Random santplvas

. . used in this study for the selection of the actiwastruction
Which focuses on the psychological processes walleitt g0 The criteria for picking of the respondewtse their

motivation, by reference to ,expectatlons Vrpom,éﬂ,gﬁ)als technical knowledge in the construction sector liyipg into
(Latham and Elton Mayo's ‘human relations appropch’c,qigeration the size of the project. Further,staiction

following  the ‘Hawthorne experimerlw'Fs’ concluded tthaprojects that were considered to have the desifednation
people are motivated by other conditions than f&gse | ore picked and included in the sample. According t

bemg' the need for recognition and a sense of beign (Tromp, 2009), a researcher would need a minimurB0of
!\/Iayos _(1880 '1_949) u_nderstan’dmg of the workpl_am subjects in each group for co-relational and dpses
pgqple in a social er.1V|ror.1ment has relevant agilons  esearch. since the concern of the survey was thega
within the constructlor_1 industry. The process Weorinformation on labor productivity where the partiese
encompasses the following: Expectancy theory, Gudry, predominantly project managers, developers and the
Equity theory contractors, a total of 50 of them were respon§ige the

D. Conceptual Framework initially targeted 60 subjects. This was largelyedo the

In order to improve labor productivity on constioatsites, nature of the construction development in NairofiiGty and
there was need to investigate the factors thatenfte labor the reliability of the conclusions that was to bawh from the
productivity. Presented below in figure 2 is theneeptual research. The study also incorporated secondagyidahe
framework for the study showing how productivitystudy. The information for secondary data was gath&om
(dependent variables) is affected by six independepublished documents which were already availabter&s
variables. of secondary construction- related data in Kenyduired:
Dependent variables Independent Variables Kenya Demographic Housing Survey; the Kenya infdrma
settlements Improvement Programme (2010), Kenyad&ur
of Statistics; United Nations Development Prograrsme
Annual Housing Report; Internet, Journals articles,
periodicals, conference papers, unpublished theses
r Effectiveness research reports from reputable tertiary institugio

C. Processor Cognitive Theory

SEENEN _
A 4 XI1. SURVEY FINDINGS

— Efficiency
Productivity The results obtained through the field survey octdis

Work Measurement affecting labor productivity on labor intensive stmuction
sites are as follows:

— Strategy A. Ranking of Factorsthat Affect Productivity

The 12 critical factors which negatively affect dab
L Management productivity on construction sites were identifi']m the
literature review and were ranked by the resporsdémt
Figure 2: Conceptual Framework accordance with their levels of impact on prodittivThe
Source: Field study (2014) factors were: Management system, Work planning and
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Scheduling, Incompetent supervisors,
communication, Rework , Labor supply and work cgelvate
deliveries of materials and equipment, Workers atesgsm
and turnover, Motivation, Lack of training/skillBoor site
conditions (location, ground conditions, confinemyeand
safety at workplace. Table 1 below presents ttairfigs from
the respondents on the overall ranking order ofitteecore
factors which influences the decline of labor pretddity on
construction sites.

Table 1: Labor Productivity Factors Ranking

% Score | Ranki
Factors
ng
- . 90%
Lack of training/skills 1
] ) 80%
Work planning and Scheduling 2
_ 70%
Incompetent supervisors 3
Late deliveries of materials and®5% 4
equipment
o 60%
Motivation 5

Source: Field Survey (2013)
The results from table 1 suggest that lack of ingjiskills is

the hindrance to productivity that is considerest¢pived by

the stakeholders highly. The casual nature of eynpémt of
the construction workers has been cited as thetinggactor
in training employees since the contractors do feat
motivated to train non-permanent staff that camieate their
services without notice. All workers need continsitnaining

and retraining in order to update their skills &eép abreast
with new methods and emerging technologies in the

construction industry. Motivation was perceivechtwve low
influence on productivity as compared to the otfaur
factors. Motivation may come in various forms sua
money, recognition, bonus, job security and parétion in
decision-making. Due to the casual nature of empént of
the construction workers, motivation was not rétgghly as
there is lack of job continuity. The outcome furtheinforces

the findings from existing literature reviews oétpioneers of

labor productivity studies in the construction istiy
including (Olomolaiye, 1998) (Ashworth, 1988)

B. Labor Productivity Outputs And Gang Sizes

The results obtained through the field survey ohota
productivity output for 13 operations in the basiades of

masonry and painting are presented in the tablel@wbas
follows:

28

| SSN: 2231-2307, Volume-4 | ssue-5, November, 2014

(Bilateral) oPo  Table 2: Labor Productivity Outputsand Gang Sizes

S/No | Activity Gang size ( Labor
skilled: Productivit
unskilled) | y (mz/hr)

15 mm thick

1 Plastering on 2:1 5
walls
20 mm thick

2 Plaster on soffitg 2:1 4

of suspended slak

3 25 mm.thick Floor 11 35

Screeding
225mm thick
4 natural stone/SCRB 1: 2 1.1
walling
150mm thick

5 natural stone/SCB 1:1 15
walling
100 mm thick

6 natural stone/SCH 1:1 1.5
walling
215mm thick

! standard brick 21 1
walling
102.5mm thick

8 standard brick 21 2

walling

9 300 X 300 mm 41 46

Ceramic Floor
Tiling
200 X
10 250mmGlazed 41 3.0
Wall Tiling
Prepare and Paint
3 coats of
11 emulsion to| 4:1 20
smooth surfaces
of plastered walls
Prepare and Paint
3 coats of
12 emulsion to 41 16
smooth surfaces
of plastered
ceiling
Prepare, knot
stop, prime ang
13 paint 3 cc_)ats of 41 6
gloss paint to
general surfaces
of wood

Source: Field survey (2013)

From the study, painting on wall was conceived dwehthe
highest productivity rate per squaremetre when @egbto
other tasks based on operations like brick walhng wall
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tilling which had lower productivity rates due toet higher

manual and mental effort required. Consequently nwhey)

costing such items some special consideration dhmukept
in mind to compensate for increase in time to etedhe
activities. The findings as indicated in table ®wtthat the
labor productivity of constructing for both a 100nthick
block wall/stone wall and 150mm thick block walt/se wall
is the same. Though the 100mm thick block wall/stane
lighter, it is more difficult to make them plumb rihg
erection when compared to the 150mm thick wallin
Furthermore the number of courses to be construdtbdhe

%o
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intensive construction sites in Nairobi Countythis study,
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developers. On the other hand, prevailing labodpectivity
outputs for 13 activities from trades of masonrg gainting
were studied and the outcome from the findingeren
recorded. The findings from the study could be uaed
historical data in improving labor productivity@onstruction
sites as estimating labor productivity is one oé tmost
difficult aspects of preparing an estimate for lmdd or cost
control. The paper further discussed the variousagement
strategies of improving labor productivity whichcinded;
training, mentorship, specialization, outsourcicigw sizing
and carrying out work measurement. In order to hawve
meaningful improvement in labor performance in Kany
there should be deliberate effort by the governmeent
increase funding for Technical training and redear
especially on labor measurements.
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