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Abstract: The construction industries face several challenges related to productivity. Productivity
mainly depends upon labour effort and performance. The poor productivity of labour is one of the
major reasons of time over-runs and increasing cost in construction projects. Our study aims to
build a comprehensive assessment on the relationship between various factors that affect labour
productivity in the construction of prestressed concrete Buildings in Ghana. A sample of 200 re-
spondents collected from workers of Construction Company in Ghana. The questionnaire was de-
signed which comprises two parts; the first part contains background information of the staff of
construction company while second section explores the opinion of the staff regarding factors af-
fecting labour productivity. The Smart-PLS was utilized to analyze and estimate the relationship
among construct variables. By utilizing relative importance index and multiple linear regressions,
it is identified that the management factor such as inadequate incentives; material factor such as
poor quality of material; labour factors such as poor quality and training of labors; supervision
factor such as incompetence of site supervisor; equipment factor such as frequent damage of
equipment have a negative and significant relationship with labour productivity in the construc-
tion of prestressed concrete buildings in Ghana. The findings of this study recommend that in order
to improve labour productivity, the construction industries must conduct labour productivity
measurements by adopting schedule for procurement of materials, safety programs, motivational
system, and frequent meeting with project professionals.

Keywords: Labour productivity; prestressed concrete floors; relative importance index (Smart-PLS.
Ghana)

1. Introduction

The construction industry plays a vital and effective role in both developed and
developing countries ([1-3], and considered as one of the most labour-intensive indus-
tries all over the world [4]; this is because it has a dynamic nature and easily relates to
other sectors in the economy [5, 2, 6]. The construction industry plays a key role all over
the world as it accounts for a large proportion of the country’s total employment and
makes a significant contribution to a country’s overall income. For instance, [5, 7, 8] re-
ported that construction industry offers employment to people and a better quality of life
to countries and positively associated with the success and progress of any economy. One
of the most important factors affecting construction industry’s growth is productivity
and it is associated with the labour performance. Around the globe, productivity is con-
sidered as a dominant factor of construction industry as it promotes time, cost and effi-
cient use of resources.

© 2021 by the author(s). Distributed under a Creative Commons CC BY license.
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Productivity mainly depends upon labour efforts and performance. According to [9]
labour productivity plays a major role to determine the success of any construction in-
dustry. In most countries, labour cost accounts for 30%-50% of the total cost of a project
[10]. Improving labour productivity is, therefore, a key concern for any industry that
leads to increase profit which is the main objective for producer of any industry. Nu-
merous factors have been examined to influence labour productivity in the construction
industry. For instance, [11-12] pointed out that delaying in the payment of goods pur-
chased by a company and the incompetency of the project manager affect labour
productivity. Labour productivity is also influenced by the lack of financial incentive
schemes and experienced and skill workers [13]. [14] have grouped five factors that affect
labour productivity, namely, site and resource management factors; workforce charac-
teristics factors; external factors; management factors and project characteristics factors.
Therefore, labour productivity has been identified as one of the key significant factors
influencing project performance in the construction industry in terms of time and cost. It
also helps the industry to enhance its overall production, thereby contributing to boost
economic growth of the country. As far as we know, no research yet has been conducted
to examine the role of various other important factors such as management factors; ma-
terial factors; design and technical factors; labour factors; supervision factors; equipment
factors; policy, political and legal factors; environmental factors; and motivational factors
on labour productivity.

Our interest in this subject is, thus, motivated by the neglected case of Ghana. The
previous studies identified various factors affecting labour productivity for various
countries [15-20, 9, 21-23]. Thus, the present study is, for the first time in the existing lit-
erature, to examine the nexus of factors affecting labour productivity in Ghana.

As a developing country of West Africa, with population of more than 23 million
and land area covers 238,537 square kilometers; Ghana is one of the SSA countries where
construction industry contributes significantly in promoting economic growth with in-
creased foreign direct investment inflows, as it boosts the economic development of the
country through generating employment opportunities [24-26]. The share of construction
industry in GDP grew from 22% in 2010 to 37% in 2019 [13]. These statistics demonstrate
the significant role of construction industry in promoting economic growth of the coun-
try.

On the basis of the findings of the study, our results contribute to the construction
industry in Ghana by informing the parties of the negative and significant effect of factors
that affect labour productivity. This could help them to save their time, production ex-
penditures of construction projects, and mitigation of delays and stalled projects. More-
over, it is recommended that in order to communicate with employees and to minimize
cost loss, the construction industry must train their management personnel. In addition,
the labor force must be responsible for the work that has been completed, and at the same
time must have the opportunity to improve labor skills.

We have organized the rest of the paper as follows. In Section 2, material and
method are presented. Section 3 presents results and discussion, while section 4 con-
cludes the whole study with policy recommendations and future research direction.

2. Literature review

The prestressed concrete buildings are different from the conventional structural
engineering projects, mainly in the special issues that must be considered during, con-
struction, installation, and operation. The prestressed concrete is the latest major building
form introduced in structural engineering. Although a number of patents have been ob-
tained for various prestressing schemes in the last century, they have not been successful
due to the use of low-strength steel and low productivity. The designer provides a vari-
ety of structural system options for concrete frame buildings. They have choice to select
from three basic available types; precast, cast in-situ, and hybrid construction. In concrete
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frame buildings, construction is considered the most time-consuming and expensive
element [27-28].

Previously, several researchers investigated the factors affecting labour productivity
of construction industry for both developed and developing countries. For instance, [29]
examined 45 factors affecting labour productivity in Gaza Strip by dividing those factors
into 10 major groups; (1) supervision, (2) materials/tools, (3) leadership, (4) quality, (5)
time, (6) manpower, (7) project, (8) external, (9) motivation, and (10) safety. [30] investi-
gated three categories responsible for affecting productivity on construction sites. The
factors are characteristics of contractors, inadequate management strategy and organiza-
tion’s focus. Moreover, [31] identified four categories of the factors affecting productivity,
these factors comprise (1) site, (2) management, (3) design, and (4) weather, while [32]
presented two groups of influencing factors, (1) administrative and (2) administrative
factors. Parallel to these studies, our paper fills the gap in the existing literature by in-
vestigating a wide range of factors such as, management factors; material factors; design
and technical factors; policy, political and legal factors; equipment factors; environmental
factors; motivational factors; supervision factors; and labour factors. (Table 1).

There exists a semi-compatibility of global classification scheme that can be used to
categorize factors that affect labor productivity. Therefore, the researchers assumed the
possibility of achieving that goal. These groups can keep their strength regardless of ge-
ographic location; although the effect of the factors may vary from country to country.
Therefore, Table 1 demonstrates the list of factors that affect labour productivity both in
developing and developed countries.

In contrast to the existing studies, our paper contributes to the literature by exam-
ining a wide range of factors such as, management factors; material factors; design and
technical factors; policy, political and legal factors; equipment factors; environmental
factors; motivational factors; supervision factors; and labour factors.

Table: 1. Studies determine the factors influencing productivity in construction industry

Authors Country MAN MAT DES & POLICY, EQU ENV MOT supP LAB METHOD
Factors  Factors TECH POLITICAL Factors Factors Factors Factors Factors
Factors & LEG

Factors

[33] Egypt NA v NA V v v NA «l «l Survey
method
questionnaire

[18] Jordan v NA NA v \ NA NA NA NA Qualitative
approach

[17] Egypt NA v NA d v NA NA NA 3 Survey
method
and RII

[34] Oman NA NA NA d NA NA NA R R SPSS

[35] Bahrain NA NA y v NA NA NA R R SPSS

[36] Pakistan NA NA NA v NA NA NA R R Survey
method
& RII

[19] Zimbabwe NA y NA v y NA NA v v Qualitative
approach

& RII


https://doi.org/10.20944/preprints202104.0147.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 April 2021 d0i:10.20944/preprints202104.0147.v1

[15] Egypt V V \/ NA NA v N N Survey
method

[16] Egypt NA NA NA wl NA v NA N N Survey
and RII

[20] India NA y y «l NA NA NA NA NA Survey
Questionnaire

[37] USA NA N N NA \ NA NA NA NA Survey
and RIT

[38] Libya NA y y Y y NA y NA R RII

[36] Chile NA y y wl y NA NA NA NA Survey
Questionnaire

[40] USA \ y y wl NA NA y NA NA Survey
method

This Paper Ghana V v v v v \/ 2 Survey
Questionnaire
& Smart PLS

Note: MAN stands for management; MAT for material; DES & TECH for design and technical; LEG for legal; EQU for equipment; ENV for environment; MOT for moti-
vation; SUP for supervision; LAB for labour.
RII stands for Relative importance index

3. Materials and Methods

3.1. Sample and measurement of scale

The study utilized primary data collected from the staff of the construction industry
through the administration of questionnaire (the questionnaire contained structured
questions). The study utilized five points Likert-scale (1=strongly disagree to 5=strongly
agree).The questionnaire was divided into two main parts (see Appendix A).

The first section comprises the background information of the staff of the construc-
tion company; however the second part explores the opinion of the staff on the factors
affecting labour productivity in the construction of prestressed concrete floors. The fac-
tors were grouped into management; material; design and technical factors; supervision;
labour; equipment; policy, political and legal; environmental and motivational factors.
The demographic variables comprised a) gender, b) age group, c) marital status, d) job
position, and e) length of service.

This study utilized a purposive sampling technique to acquire specific information
from the participants mentioned below Table. 2. The sample comprised of 450 question-
naires delivered among the people working in a construction company; among those 370
questionnaires received back. 200 questionnaires were fully completed out of the re-
ceived questionnaires, while 170 contained missing information.

Table: 2. Demographic Table

Demographics variables Frequency  Percent
Gender
Male 154 77
Female 46 23

Age
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18-25 72 0.36
26-30 54 0.27
31-35 43 0.21
36-40 31 0.16

Marital Status

unmarried 120 60
Married 73 36.5
Divorce 7 0.35
Position
Labor 176 0.88
Engineer 13 0.07
Architecture 11 0.05
Tenure
1-5 123 0.61
6-10 45 0.23
10-above 32 0.16
3.2. Data analysis

The Smart-PLS (3.3.3) software was used (Hair et al., 2016) to estimate the basic
conceptual model. Furthermore, Smart-PLS (3.3.2) is employed to demonstrate the rela-
tionship between the construct variables [41]. The Smart-PLS is considered statistically
reliable to explore the relationship between variables effectively. For practical assump-
tions, it is considered more flexible in terms of the data distribution where small sample
size does not cause any type of identification issue.

215=1Wi
AxN

D

Relative Important Index =

Where Wi =the weight given to each factor by the respondents ranging from 1 to 5
A = the highest weight =5
N = the total number of respondents

Based on Equation (3.1) the relative importance index (RII) lies within 0 and 1.

The highest relative important index for each factor category was taken into the
multiple linear regression. Multiple linear regression was used to assess the relationship
between the independent variables and the dependent variable by fitting a linear model
to the data collected. That is, to assess the effect of the factors on labour productivity, the
multiple regression equation is given as

LPi= oy + Xi; o5ID; + & )

Where LPi = Dependent variable of unit and is, therefore, representing Labour
Productivity of staff i.

a0 = the intercept.
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ai= Coefficient of i.
ID; =Independent variable of factor category i .

&;= the error term.

Specifically, to assess the relationship between the independent variables (man-
agement factors (MAN), material factors (MAT), design and technical factors (DAN),
labour factors (LAB), supervision factors (SUP), policy, political and legal factors (PPL),
equipment factors (EQU), environmental factors (ENV), and motivational factors(MOT))
and labour productivity (LP), the multiple regression equation is given as;

LPi= ao+ aiMAN;+ acoMAT+ asDATi+ asSUPi+ asLABi+ asPPLi+ a7EQUi+ asENVi+ asMOT;+

& )

Where Y= labour productivity (dependent variable); Xi=factor category (independent
variables); a & =unknown constants; ¢ = random error for any set of values.

The description of all variables is presented in Table B1 in Appendix B.

4. Discussion and Findings

The study assessed various factors (management factors, material factors, design,
and technical factors, labour factors, supervision factors, policy, political and legal fac-
tors, equipment factors, environmental factors, and motivational factors) affecting labour
productivity in the construction of prestressed concrete buildings in the Greater Accra
Region of Ghana.

Table 3 presents the mean values, standard deviation, minimum and maximum
values of output, total working time, and labour productivity. From Table 3, output in a
day has a mean of 85.5 square feet and a standard deviation of 2.5 square feet. This means
that, on average, the respondent work on 85.5 square feet of prestressed concrete floors in
a day. The total working time in a day has a mean of 6.2 hours and a standard deviation
of 1.8 hours. This means that on average the respondent works 6.2 hours when con-
structing prestressed concrete floors daily. The mean and standard deviation of labour
productivity is 13.790sq feet/hour and 1.389sq feet/hour respectively. This means that, on
average, the total output of labour over the working hour is 13.790sq feet/hour. The
Shapiro-Wilk test for assessing the normality of labour productivity found that labour
productivity was normally distributed.

Table 3: Summary Statistics of Labour Productivity

Mean SD Min Max Shapiro-Wilk P-value
value value Test

6.2 1.8 4.8 9 0.81 0.712

85.5 25 40 225 0.972 0.139

13.79 1.389 8.333 25 0.946 0.81

Table 4 provides the pairwise correlation coefficients for the factors that influence
labor productivity. In Table 4, it is obvious that the values of all correlation coefficients
are less than 0.5, which depicts absence of multicollinearity. Also, the study utilized the
correlation analysis to investigate the strength of association between the factor
categories (such as management factors, material factors, design and technical factors,
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labour factors, supervision factors, policy, political and legal factors, equipment factors,
environmental factors, motivational factors and labour productivity).

Table 4: Pearson Bivariate Correlation Coefficient

LAP MAN MAT LAB SUP PPL DAT EQU ENV MOT

LAP 1

MAN -0.016 1 10.02 0.153 0.139 0.098 0.028 0.046 0.061 0.017
MAT -0.028 0.02 1 - - - - - - -

LAB -0.139 -0.095 -0.028 1 - - - - - -

SUP -0.153 -0.06 0.093 0.073 1 - - - - -

PPL -0.046 0.141 -0.022 0.179 -0.019 1 - - - -

DAT -0.098 -0.04 -0.127 -0.145 0.023 0.113 1 - - -

EQU -0.061 -0.047 0.019 0.117 -0.175 -0.051 -0.164 1 - -

ENV -0.017 0.037 -0.052 -0.037 0.056 -0.113 -0.183 -0.094 1 -

MOT -0.076 -0.016 -0.038 -0.086 -0.122 -0.012 0.103 -0.251 -0.191 1

Table 5 presents the results of Cronbach’s Alpha. As Cronbach Alpha is used to test
the construct reliability of the items of each factor category as recommended by [42-43].
The reliability test evaluated using the value of Cronbach Alpha should be greater than
0.70 for a good scale [42]. The reliability coefficients in Table 5 are between 0.70 to 0.90
which is accepted as suggested by [42-43]. Hence, this shows that the items of each of the
factor category affecting labour productivity are reliable

Table 5: Results of Reliability Test: Cronbach’s Alpha

Factor Category Cronbach’s Alpha
Management (MAN) 0.814
Material (MAT) 0.913
Design and Technical (DAT) 0.812
Labour (LAB) 0.879
Supervision (SUP) 0.861
Policy, Political and Legal (PPL) 0.701
(Equipment EQU) 0.793
Environmental (ENV) 0.826
Motivational (MOT) 0.904

The study used multiple linear regression to assess the factors influencing labour
productivity in the construction of prestressed concrete floors. The item with the highest
relative important index (RII) of each factor category was used as a proxy for that
category. Before evaluating the factors affecting labour productivity, the study used the
Durbin Watson (DW) test to check the presence of autocorrelation and Variance Inflation
Factor (VIF) statistics in order to check the presence of multicollinearity in the data.

From Table 6, it is obvious that value of R2 (coefficient of determination) is 0.839.
This shows that 83.9% variation in labour productivity is explained by the independent
variables (management factors, material factors, design and technical factors, labour
factors, supervision factors, policy, political and legal factors, equipment factors,
environmental factors, and motivational factors). The value of the Durbin Watson (DW)
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statistic is 1.792 which shows the presence of no autocorrelation, since the value lies
between the two critical values of 1.5 < DW < 2.5 [44]. Thus, Table 5 shows that model is
perfect and best fitted.

Table 6: Model Summary

R? Adjusted R? SE DW
0.839 0.831 0.863 1.792

Note: SE stands for standard error. DW stands for Durbin-Watson.

Table 7 shows the Analysis of Variance results that is used to assess the significance
of R2. The F-test shows the overall fitness of the model. The null hypothesis of the F-test
depicts that there exist no linear relationship between independent and dependent vari-
ables. From Table 6, the independent variables significantly influence the dependent
variable, F-value (9,190) = 4.330, p<0.000. Hence, the F-test approves the strength of the
contribution of the independent variables to affect dependent variable in the construction
of prestressed concrete buildings in Ghana.

Table 7: Analysis of Variance

Model Sum of Squares Df Mean Square F-value
Regression 4.361 9 0.485 4.330™
Residual 21.268 190 0.112 -

Total 25.629 199 - -

Note: ** shows significance level at 10%.

Table 8 shows the multiple linear regression analysis that is used to examine the
factors affecting labour productivity. From Table 7, it is obvious that the variance infla-
tion factor (VIF) is within the boundary. The lowest and highest VIF values range be-
tween 1.136 to 1.541 [44].

The coefficient of each factor demonstrates that how dependent variable affects from
the independent variables. The management factor category (MAN) has a negative and
significant relationship with labour productivity in the construction of prestressed con-
crete floors. This suggests that lack/inadequate incentives (used as a proxy for the man-
agement factor category) negatively affect labour productivity. Our findings are con-
sistent with [45-47], they identified that poor site management which includes poor su-
pervision of team members or team members not supervised at all affects the productiv-
ity of the labour. The material factor category (MAT) shows negative and significant re-
lationship with labour productivity. The coefficient value demonstrates that 1% increase
in the poor quality material (used as a proxy of material factor) leads to decrease labour
productivity by 0.094%. The coefficient of labour factor category (LAB) shows that poor
performance and bad training of labours leads to decrease labour productivity.

The negative coefficient of supervision factor category (SUP) suggests that the in-
competence of the site supervisor negatively affects labour productivity. Our findings are
similar with [2, 48, 35, 15, 49]. They found that unskilled workers mostly produce lower
output, which is the reason; their output is mostly rejected by their supervisors. The un-
skilled and inexperience labour in the construction on prestressed concrete floors is the
major cause of all failed and delayed projects. Most construction of prestressed concrete
floors are requesting for labour that have experience in bar tender, mixer operators and
mixer vibrators but most of the applicants do not have enough experience and skills
when employed and need to spend time to learn which affects the productivity of the
company. The equipment factor category (EQU) depicts that the poor quality of equip-
ment negatively affects labour productivity. Our results are consistent with the findings
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reported by [50, 19, 22]. Their results showed that unavailability of plants and equipment
are the key factors that negatively affect labour productivity. They further pointed out
that without enough equipments and machinery, labour cannot perform their duties ef-
ficiently. The negative and significant coefficient of motivational factor category (used as
a proxy for the motivational factor category) demonstrates that delay in wages leads to
decrease labour productivity. The negative coefficient value demonstrates that 1 unit in-
crease in motivational factors (delay in wages of workers) leads to decrease labour
productivity by 0.309 units. Our results are similar with the finding reported by [51].
According to [51], a strong motivation among labour leads to enhance their overall
productivity. A company can be successful by satisfying its employees.

Table 8: Regression Analysis Results

Model Unstandardized Coefficients t-stat Significance Statistic
Coefficient Std. Error VIF
Constant 0.159 0.182 0.874 0.384
Management (MAN) -0.143 0.062 -2.306 0.018* 1.062
Material (MAT) -0.094 0.019 -2.306 0.027** 1.044
Design and Technical (DAT)  -0.036 0.079 -1.921 0.057 1.074
Labour (LAB) -0.238 0.037 -3.013 0.002** 1.065
Supervision (SUP) -0.279 0.104 -2.683 0.013** 1.015
Policy, Political and Legal -0.013 0.072 -1.431 0.062 1.061
(PPL)
(Equipment EQU) -0.124 0.047 -2.638 0.000** 1.035
Environmental (ENV) -0.112 0.102 -1.098 0.138 1.08
Motivational (MOT) -0.309 0.136 -2.272 0.005 1.027

Note: ** shows 5% significance level.

5. Conclusions policy recommendations

The construction industry faces productivity-related issues, which are mainly the
result of labor productivity. In order to boost labour productivity in construction indus-
try, the influence of various factors that helps to improve labour productivity needs to be
identified. The objective of this study is to investigate the impact of nine different factors
(such as, management factors; material factors; design and technical factors; labour fac-
tors; equipment factors; policy, political and legal factors; supervision factors; environ-
mental factors and motivational factors) on labour productivity and identify the effi-
ciency of these factors in construction industry. The purposive sampling is utilized to
select 200 participants using structured questionnaires. It is concluded that factors, such
as, management factor, material factor, labour factors, supervision factor, equipment
factor and motivational factor have a negative and significant relationship with labour
productivity in the construction of prestressed concrete buildings in Ghana.

On the basis of the results reported in this study, our results contribute to the con-
struction industry in Ghana by helping project contractors to save their time, production
expenditures of construction projects, and mitigation of delays and stalled projects. Fur-
thermore, it is recommended that the construction industry must train their management
personnel in order to minimize production loss. Besides, the workers must be responsible
for their duties, and at the same time they must provide opportunities and trainings to
improve their labor skills.

By employing appropriate estimation technique, the findings of this study are found
robust and reliable. Based on the empirical results, it is recommended that,
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* The management of the construction companies engaged in the construction of pre-
stressed concrete floor should provide incentive scheme for overtime work, or they must
conduct annual review of existing available incentive schemes.

¢ There should be weekly services of equipment and the purchase of quality equipment
from recognized companies. They should ensure timely payment of wages to labourers
to motivate them to work effectively.

® The human resource managers of the construction companies should provide proper
in-service training to workers newly recruited or ensure that qualified and experienced
workers are employed.

In the future, this study can be extended to examine the labour productivity influ-
ences the financial performance of construction companies. Also, investigate whether
contract management strategies mediate the relationship between labour productivity
and the financial performance of the construction company.

In view of the numerous factors that affect labor productivity, this study provides a
basis for improving the labor productivity of pre-stressed in construction system in the
future. Further, it is expected that while taking into account the difficulties encountered
in this research, future research will improve the techniques used in this study.

Table 9: Mean, Standard Deviation, and Relative Importance Index of Factors

Factors Mean SD Relative
Importance
Index

The level of management control 4.427 1.061 0.913
Professionalism of the design team. 4.38 1.091 0.864
Difficulties with recruitment of site supervisors 4.571 0.96 0.943
Work planning and scheduling 4.344 1.089 0.812
Indiscipline labour 4.316 1.095 0.719
Bad resource management 4.421 1.039 0.916
Difficulty with recruitment of workers 4.493 1.033 0.927
Lack of incentives 4.925 0.935 0.985
Away from location of material storage 4411 0.869 0.717
Shortage of construction material in market 4.398 0.915 0.703
Delay in material delivery 4.608 0.862 0.854
Change in material type and specifications during construction 4.472 0.854 0.728
Poor quality material 4.635 0.844 0.894
Design changes 4.412 0.984 0.561
Incomplete drawing 4.579 0.975 0.67
Inaccurate design 4.702 0.912 0.817
Delay in approving drawings 4.696 0.93 0.783
Mistake and discrepancies in design documents 4.689 0.938 0.757
Repetition and complexity 4.678 0.978 0.72
Supervisor absenteeism 4.799 0.859 0.884

Unclear instructions to labour 4.742 0.887 0.867
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No supervision method 4.738 0.905 0.865
Late inspection of completed work 4.713 0.924 0.858
Incompetence of site supervisor 4.825 0.835 0.927
Rework 4.789 0.876 0.871
poor quality training and experience of labour 4.809 0.875 0.942
disturbance by labourers 4.701 0.982 0.681
use of alcohol and drugs 4.768 0.915 0.813
frequent changes in labours 4.708 0.979 0.684
Communication problems in labours 4.761 0.933 0.927
Turnover of labour 4.753 0.95 0.871
High absenteeism of labours 4.775 0.902 0.942
Delay in arrival of equipment 4.496 0.818 0.681
Frequent damage of equipment 4.581 0.806 0.813
Shortage of equipment parts 4.374 0.844 0.684
Equipment availability 4.321 0.856 0.803
Poor quality of equipment 4.478 0.842 0.788
Instability in governance 2.316 0.604 0.864
Political agitation 2.394 0.62 0.787
Political instability 2.981 0.686 0.865
Legislation 2.945 0.73 0.509
Election 2.518 0.632 0.404
Planning regulation 2.967 0.709 0.519
Types of contract 2.96 0.719 0.514
Attitude of judiciary 2.01 0.529 0.254
Natural disaster (fire, storm, land slide) 4.802 0.874 0.861
Unfavorable site conditions 4.786 0.89 0.845
Unexpected geological conditions 4.787 0.9 0.838
Climate condition/bad weather (rain, heat etc.) 4.811 0.874
0.856
Delay in wage 4.891 0.822 0.969
Lack of financial motivation 4.802 0.86 0.937
Lack of labour Kecogniﬁon programs 4.886 0.954
u 0.836
Non-provisiontof transportation 4.573 0.887 0.697
Lack of places for eating and relaxation 4.569 0.905 0.69
r'sC
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Appendix A
SECTION A: BACKGROUND INFORMATION

e  Gender (a). Male [] (b). Female
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e Age group (a). 18-25 years [ ] (b). 26-30 years [ ] (c). 31-35 years [ ] (d). 36-40
years and above [ ]

*  Marital Status  (a). Single[] (b). Married [] (c). Divorced [ ]
* Job Position (a). Engineer [ ] (b). Architecture[] (c). Laborer [] (d). Mason [ ]

e Length of service (a). Below 1 year[] (b).1-5years[](c). 6-9 years[] (d).10 years
and above [ ]

Appendix B

Listed below is series of factors (management; material; design and technical; supervi-
sion; labour; equipment; policy, political and legal; environmental; and motivational
factors) With respect to your own point of view, please indicate the degree of your
agreement or disagreement with each statement by marking.

Strongly disagree (1) disagree (2) neutral (3) agree (4) and strongly agree (5).

Table B1: Table B1. Factors affecting labour productivity

Part A. Management Factors NI LI I MI MOI

F (%) F (%) F (%) F (%) F (%)
The level of management control 0 (0.0) 0 (0.0) 0 (0.0) 87 (43.5) 113(56.5)
Professionalism of the design
team. 0 (0.0) 0(0.0) 0 (0.0) 136 (68.0)  64(32.0)
Difficulties with recruitment of
site supervisors 0 (0.0) 0(0.0) 0 (0.0) 57 (28.5) 143(71.5)
Work planning and scheduling 0(0.0) 0(0.0) 47(23.5) 94 (47.0) 59(29.5)
Indiscipline labour 0 (0.0) 0(0.0) 96(48.0) 89 (44.5) 15(7.5)
Bad resource management 0 (0.0) 0(0.0) 0 (0.0) 84 (42.0) 116(58.0)
Difficulty with recruitment of
workers 0 (0.0) 0 (0.0) 0 (0.0) 73 (36.5) 127(63.5)
Lack of incentives 0 (0.0) 0 (0.0) 0 (0.0) 15 (7.5) 185(92.5)

Part B. Material factors

Away from location of material

storage 0 (0.0 0 (0.0 97 (48.5) 89 (445)  14(7.0)
Shortage of construction material

in market 0 (0.0 0 (0.0 112 (56.0) 73 (36.5)  15(7.5)
Delay in material delivery 0 (0.0) 0(0.0) 0 (0.0) 146 (73.0)  54(27.0)

Change in material type and

specifications during construc-

tion 0 (0.0) 0 (0.0) 107(53.5) 58 (29.0)  35(17.5)
Poor quality material 0 (0.0) 0 (0.0) 0(0.0) 106 (53.0) 94(47.0)
Part C. Design and technical fac-

tors

Design changes 34 (17.0)  48(24.0)  57(28.5) 45(22.5)  16(8.0)

Incomplete drawin 18(9.0)  32(16.0) 38(19.0) 86(43.0)  26(13.0)
p 8
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Inaccurate design 0 (0.0) 0(0.0) 66(33.0) 51 (25.5) 83(41.5)
Delay in approving drawings 0(0.0) 9 (4.5) 51(25.5) 88 (44.0) 52(26.0)
Mistake and discrepancies in

design documents 0 (0.0) 0(0.0) 92(46.0) 59 (29.5)  49(24.5)
Repetition and complexity 0 (0.0) 0(0.0) 101(50.5) 78 (39.0) 21(10.5)
Part D. Supervision factors

Supervisor absenteeism 0 (0.0) 0(0.0) 0 (0.0) 116 (58.0)  84(42.0)
Unclear instructions to labour 0 (0.0) 0(0.0) 0 (0.0) 133 (66.5) 67(33.5)
No supervision method 0 (0.0) 0(0.0) 0 (0.0) 135 (67.5)  65(32.5)
Late inspection of completed

work 0 (0.0) 0(0.0) 0 (0.0) 142 (71.0)  58(29.0)
Incompetence of site supervisor 0 (0.0) 0(0.0) 0 (0.0) 73 (36.5) 127(63.5)
Rework 0 (0.0) 0(0.0) 0 (0.0) 129 (64.5) 71(35.5)

Part E. Labour factors

poor quality training and expe-

rience of labour 0 (0.0) 0(0.0) 0 (0.0) 58 (29.0) 142(71.0)
disturbance by labourers 0 (0.0) 37 (18.5) 72 (36.0) 64(32.0) 27(13.5)
use of alcohol and drugs 0 (0.0) 0(0.0) 43 (21.5) 101(50.5)  56(28.0)
frequent changes in labours 0 (0.0) 0(0.0) 124(62.0) 68 (34.0) 8(4.0)
Communication problems in

labours 0 (0.0) 0(0.0) 52(26.0) 93 (46.5)  55(27.5)
Turnover of labour 0(0.0) 0(0.0) 78 (39.0) 56(28.0) 66(33.0)
High absenteeism of labours 0 (0.0) 0 (0.0) 21(10.5) 94 (47.0) 85(42.5)
Part F. Equipment factors

Delay in arrival of equipment 0 (0.0) 0 (0.0) 61 (30.5) 91 (45.5) 48 (24.0)
Frequent damage of equipment 0 (0.0) 0 (0.0) 0 (0.0) 135 (67.5) 65(32.5)
Shortage of equipment parts 0 (0.0) 0(0.0) 131 (65.5) 49 (24.5) 20(10.0)
Equipment availability 0 (0.0) 57 (28.5) 82(41.0) 55 (27.5) 6(3.0)
Poor quality of equipment 0(0.0) 0(0.0) 67(33.5) 107 (53.5)  26(13.0)
Part G. Policy, political and legal

factors

Instability in governance 132 (66.0)  35(17.5) 33 (16.5) 0(0.0) 0(0.0)
Political agitation 79 (39.5) 121 (60.5) 0 (0.0) 0(0.0) 0(0.0)
Political instability 0 (0.0 58 (29.0) 142(71.0)  0(0.0) 0(0.0)
Legislation 0 (0.0) 91 (45.5) 109(54.5)  0(0.0) 0(0.0)
Election 59 (29.5) 78 (39.0) 63(31.5) 0(0.0) 0(0.0)
Planning regulation 0 (0.0) 81 (40.5) 119(59.5)  0(0.0) 0(0.0)
Types of contract 0 (0.0) 86(43.0) 114(57.0)  0(0.0) 0(0.0)
Attitude of judiciary 146 (73.0) 54 (27.0) 0(0.0) 0(0.0) 0(0.0)

Part H. Environmental factors

Natural disaster (fire, storm, land

slide) 0 (0.0 0 (0.0 0 (0.0 139(69.5)  61(30.5)
Unfavorable site conditions 0 (0.0) 0(0.0) 0 (0.0) 155 (77.5) 45(22.5)
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Unexpected geological conditions 0 (0.0) 0(0.0) 0 (0.0) 162 (81.0)  38(19.0)
Climate condition/bad weather

(rain, heat etc.) 0 (0.0) 0 (0.0 0 (0.0 126 (63.0)  74(37.0)
Part I. Motivational factors

Delay in wage 0 (0.0) 0 (0.0) 0 (0.0) 31(15.5) 169(84.5)
Lack of financial motivation 0 (0.0) 0 (0.0) 0 (0.0) 63 (31.5) 137(68.5)
Lack of labour recognition pro-

grams 0 (0.0) 0 (0.0) 0 (0.0) 46 (23.0) 154(77.0)
Non-provision of transportation 0 (0.0) 0(0.0) 118(59.0) 67 (33.5) 15(7.5)

Lack of places for eating and

relaxation 0 (0.0) 0 (0.0) 131(655) 48(24.0)  21(10.5)

NI=Not Important, LI= Less Important, I= Important, MI= More Important, MOI = Most Important
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