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Abstract—Cost overrun is a serious issue in the construction
industry worldwide, including Pakistan. Cost overrun is a critical
and serious issue found in highway projects among all
construction projects in Pakistan. Cost overrun occurs when the
final cost of the projects exceeds the actual cost of the project.
The main objective of this research is to identify the main causes
of cost overrun and to determine possible mitigation measures of
the identified main causes of cost overrun from contractors of
highway/road projects of Pakistan. In this study, a mixed mode
(quantitative and qualitative) approach was used. A deep
literature review helped to identify the 30 most common causes of
cost overrun in the construction industry. In the first stage, a
questionnaire was developed, and a survey was carried out
among professional and experts who were working with
contractors in highway projects. In the second stage, a semi-
structured questionnaire was developed, and a survey was
carried out to determine the possible mitigation measures of the
identified main causes of cost overrun. Collected data for the first
stage from experts were inserted in SPSS and were analyzed by
using the average index method and the data of the second stage
were analyzed by content analysis. It is expected that the findings
of this research will be useful and helpful for the construction
stakeholders to control and mitigate the major causes of cost
overrun.
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1. INTRODUCTION

The construction industry is known as a major source of
economic growth of any country [1]. The construction industry
advances the quality standard of living by the construction of
infrastructures such as schools, roads, hospitals, etc. [2]. The
construction industry is known as a complex in nature and
fragmented industry, therefore it is facing critical problems of
cost overrun, low quality, time overrun, construction waste,
low productivity, etc. Out of these problems, cost overrun is
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one of the major ones as money is always of high importance
[3, 4]. Cost overrun is a serious issue for developing and
developed countries [5]. The basic definition of cost overrun is
that the final cost is higher than the one that was budgeted in an
earlier stage [6]. In Qatar construction industry more than 50%
of construction projects faced serious issues of cost overrun [7,
8]. As reported in [9], 60% of construction projects in
Singapore were badly affected by cost overrun. According to
[10] most construction projects have an experience of an
average increase in cost of more than 33%. Cost overrun or
budget overrun in the construction projects is known as a
universal and regular phenomenon whereas only a few projects
are rarely completed within the approved and estimated budget
[11]. According to [12], cost overrun is more than 100% of the
total cost of a project in both developed and developing
countries.

Pakistan construction industry is also facing this serious
issue [13, 14], but the issue occurs mostly in highway projects.
Construction projects of Pakistan have faced the issue of cost
overrun and most projects have crossed 50% from the actual
cost of the project [15]. Although various studies have been
conducted on cost overrun in construction projects, only a few
have found mitigation measures of the major causes of cost
overrun, probable because the causes vary from country to
country [16]. Pakistan is a developing country, facing the issue
of cost overrun in all types of construction projects especially
in highway projects. Therefore, there is a need to explore the
major causes of cost overrun in highway projects and
determine ways to cope with the problem. Hence, the research
objectives of this research are:

e To find the major causes of cost overrun in highways/road
projects in Pakistan.

e To determine possible mitigation measures
experienced respondents for the identified causes.
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II.  LITERATURE PEVIEW

Many researches have studied the causes of cost overrun in
different types of construction projects and as a result a number
of causes of cost overrun in construction have been found.
Authors in [17] identified the most critical causes of cost
overrun in construction projects in Afghanistan by conducting a
questionnaire survey of 75 respondents from different
organizations. The results of the survey concluded that the
major causes which affect the total cost of the construction
project were delay in process of payments by the client to the
contractor, corruption in tendering and billing, financial
difficulties, problems faced by the contractor/builder, security
issues at the construction site, market inflations, and sudden
changes from the client. Authors in [18] carried a quantitative
survey which aimed to identify the major causes of cost
overrun in Cambodia construction projects. The results of the
survey showed that mistakes in the estimation of project cost,
lack of communication, and unsuitable construction methods
were the main causes of cost overrun. Authors in [19] carried a
survey regarding construction projects of India to find the
major causes of cost overrun. A questionnaire was distributed
among 190 professional experts in the construction industry.
The results identified that escalation in raw materials, lack of
communication between parties, frequent and sudden design
changes, wastage and misuse of materials at the construction
site, labor disputes, lack of on-site financial control, owner
interference, mistakes during construction, relationship issues,
and labor and management issues were the major reasons. A
research was conducted in Palestine construction industry by
conducting a survey through the distribution of 151
questionnaires to contractors, clients and consultants [20].
Through analysis of the collected data, it was revealed that
material, design and documentation, professional management,

contractual  relationships,  external  factors,  owner’s
responsibilities, government relations, contractor’s
responsibilities, consultant’s responsibilities, labor and

equipment were the major causes of cost overrun. Authors in
[21] carried a questionnaire survey and interviewed
professionals and experts of the construction industry in South
Africa. The outcome of the survey was that incomplete
information at the time of tendering, changes in the scope of
the project, contractual claims, improper planning for funds,
additional works and improper fund monitoring were found as
the main causes of cost overrun. Authors in [22] investigated
the main causes of cost overrun in Uganda's construction
projects by conducting a questionnaire survey. The results of
the survey showed that the main causes of cost overrun were
high-interest and inflation rates, changes in the scope of the
project, poor control and poor monitoring, deficiencies in
contract documents, and delay in the process of payments.
Authors in [16] recognized the causes of cost overrun by using
quantitative method. The main causes were contactor poor site
management, additional work, poor supervision, poor project
management assistance, rapid design changes, delayed
payments of completed works, material cost, unforeseen site
conditions, shortages and delay of material arrival at the site,
and inaccurate estimates.

Based on [23-36], thirty common causes of cost overrun
were identified: inadequate planning, delay in payment process
by client, owner interference, poor contract management, delay

in decision making, shortage of material, fluctuation in price of
materials, financial difficulties by contractor, poor site
management, natural disasters, change in material
specifications and type, poor financial control at site, mistakes
and errors in design, lack of experience of the technical
consultant, additional works, mistakes and discrepancies in
contract document, accidents, poor design, severe overtime,
fraudulent practices and kickboards, the relationship between
management and labor, delay in approval, problems with
neighbours, complicated design, incompetent subcontractor,
inadequate monitoring, inaccurate site investigation, schedule
delay, and high labor cost.

Author in [37] conducted research by using the structured
questionnaire approach to identify the major factors of cost
overrun in transport/highway projects in Canada. Results of the
research were that external factors, problems in the estimated
cost, changes in design and other conditions were the major
factors. Authors in [38] conducted research to find the main
causes of cost overrun in highway projects in the UK. The
main causes of cost overrun turned out to be changes in design,
inflation, changes in the price of materials, complex nature of
the project, changes in the scope of the project, contract
procedure and inadequate procurement in transport projects of
United Kingdom.

III.  RESEARCH METHODOLOGY

To achieve the objectives of this research, a mixed mode
(questionnaire survey and semi-structured questionnaire
survey) approach was used. The process of the research method
is given below.

An extended literature review was conducted on cost
overrun in construction projects, which helped to identify 30
causes of cost overrun in construction projects.

A questionnaire was developed consisting of two parts,
namely Part A and Part B. Part A was designed to obtain the
personal information of the respondents. Part B comprised of
the common cost overrun causes. A five-point Likert scale was
used. Its numeric values ranged from 1 for “extremely
significant to 5 for “not significant”.

A pilot A study was carried out to check the relevancy of
cost overrun causes given in the questionnaire to highway
project contractors. The participants were 40 contractors. A
total of 39 complete answered questionnaires were received
from the respondents and all were valid and considered for
further analysis. The response rate for this research was 96%.
Mean value (MV) was used to rank the cost overrun causes
in highway projects of Pakistan. The cut-off scale was
adapted from [39] for the relevancy of cost overrun causes to
highway projects, as shown in Table I.

TABLE L. TEST SPECIFICATIONS AND CONDITIONS
Mean score Level of relevancy
Below 4 Non-Relevant
Above 4 Relevant

Pilot B: A semi-structured questionnaire survey was
carried out among 30 professionals and experts working with
contractors in handling highway projects, in order to
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determine possible mitigation measures for the major nine
cost overrun causes which were identified by an actual
questionnaire survey. The collected data were analyzed by
content analysis. The educational level and occupation of the
respondents are shown in Figures 1 and 2.

Ph.D 3%

Bachelor
61%

Fig. 1. Academic qualification of respondents
21%
50%
29%
O Contractor [Client [OConsultant
Fig. 2. Occupation of respondents

A quantitative questionnaire was designed and distributed
among 100 selected respondents from contractors of highway
projects to identify the most significant mitigation measures of
major causes of cost overrun. The occupation and the
educational level of the selected respondents (contractors) for
the actual questionnaire are presented in Figures 3 and 4. The
collected data from the actual questionnaire survey were
evaluated using SPSS with MV.
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Fig. 3. Occupation of respondents

IV. DATA ANALYSIS, RESULTS AND DISCUSSION

The Statistical Package for the Social Sciences (SPSS)
version 22 was used to check the data off stage one
questionnaire. Cronbach’s alpha (o) was used to check the
reliability of the collected data from the questionnaire survey.
The result of the reliability test was 0.894. According to [40] if

the value of Cronbach’s alpha is more than 0.7, then the data
are valid and reliable and if the value of Cronbach’s alpha is
below 0.7, then the data are not valid and reliable. Thus, since
the value of o was above 0.7, the collected data are valid. Table
II shows the major causes of cost overrun which were
calculated by using the average index method and having mean
value more than 4.0. Table II shows that “Inadequate planning”
scored the highest mean value of 4.624 and ranked as the first
cause of cost overrun in highway projects. It was followed by
“Frequent design changes” and “Financial difficulties faced by
the client”.
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Fig. 4. Academic qualification of respondents
TABLE II. MAIJOR CAUSES OF COST OVERRUN
Major Causes Mean Value Rank
Inadequate planning 4.624 Ist
Frequent design changes 4.468 2nd
Financial difficulties faced by the client 4.468 3rd
Owner interference 4.309 4th
Delays in decision making 4.298 Sth
Fluctuation of the process in the material 4.213 6th
Poor contract management 4.188 7th
Mistakes in design 4.115 8th
Shortage of labor 4.027 9th

A. Mitigation Measures for the Major Causes of Cost
Overrun

Table III shows the results of the semi-structured
questionnaire survey. The possible mitigation measures for
major cost overrun causes regarding construction were
investigated. These mitigation measures were analyzed by
content analysis technique. The results of the semi-structured
questionnaire helped get the possible mitigation measures of
the 9 main causes of cost overrun. Each cause has a minimum
of four possible mitigation measures.

B. Significant Mitigation Measures of Major Causes of Cost
Overrun

Table IV represents the results of the structured
questionnaire survey. The most significant mitigation measures
for major cost overrun causes were identified by using mean
value (MV). The most significant mitigation measures of the
major causes of cost overrun had the highest MV. From the at
least four possible mitigation measures, the measure having the
highest MV was selected as the most significant one. A total of
nine significant mitigation measures were identified, one for
each of the respective main causes of cost overrun in highway
projects.
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TABLE III. SEMI-STRUCTURED QUESTIONNAIRE FOR TABLE IV. MAJOR CAUSES AND MITIGATION MEASURES
MITIGATION MEASURES OF MAJOR CAUSES OF COST OVERRUN
RESULTS Major causes Mitigation measures MV
Inadequate The client should plan each activity before 4592
Causes Mitigation Measures Frequency planning starting the project )
The client shoulq plan each activity before 27 Frequent design Details should be provided 4.297
starting the project changes
The planni ittee should visit the sit i i
¢ planning commitlee Should visit the site 24 . Fln‘ancml Donor/investor should start a project on the
Inadequate before tendering project difficulties faced by availability of funds 4319
planning Competent staff should be appointed in the the client Y
planning section 20 Approval and procedural delays should be
The project should be planned as per its 18 Owner interference avoided 4571
scope/need Delay in decision A competent and qualified team should be
- . . L. 4.329
The complexity of contract/wrong 27 making appointed to take decisions
concept/formulation should be avoided Fluctuation of Proper policies should be adopted by the 4571
Frequent Violation of environmental and human safety 24 material prices Government }
design should be avoided Poor contract A qualified team should be appointed until 4331
changes Competent and well-experienced engineers 20 management the completion of the project }
should be posted/appointed . . . Experienced consultant in highway
Details should be provided 18 Mistakes in design construction should be appointed 4.297
Sufficient funds shquld be kept for each 27 Shortage of labor Sufficient facﬂl.tles should be given to 4235
Fi al project skilled labor
nancia Donor/investor should start a project on the
difficulties R 25
faced by th availability of funds
aceclielft ¢ |Funds of the project should not be transferred 24 V. CONCLUSION
to other projects . . . .
- Cost overrun is one of the major and serious issues the
Government should allocate funds on time 21 A N N . . N N .
Appointment of favoured contractors should » construction 1nd1'1stry 18 facmg', especially in highway projects.
be avoided A thorough literature review was conducted, and a
Owner Approval and procedural delays should be questionnaire was designed COIlSiStiIlg of 30 main causes
. . 23 . . . .
interference _ avoided _ identified from previous studies. Out of these 30 causes, 9
Changes in key posts should be avoided 20 major causes of cost overrun were identified from professionals
Political appointments should be avoided 17 working with contractors in highway projects of Pakistan. A
Sufficient data & details should be provided to . . .
take decisions 27 semi-structured questionnaire survey offered a source of
A competent and qualified team should be o informaﬁon bas&?d on the participants’ experience in relation to
Delay in appointed to take decisions controlling major causes of cost overrun. A structured
decision Favoritism and nepotism should be avoided 24 questionnaire was designed on the findings of the semi-
making Communication between parties should be 2 structured questionnaire and was distributed among 100
hadoll_"ed ‘E e"ll(’ied“e ac“;‘“es at project randomly selected respondents working with contractors,
The client should arrange frequent meetings 19 which helped to identify the most significant controlling
with all involved engineers for th . £ in hich Jroad
Proper planning and scheduling should be % measures for the major causes o cost overrun in highway/roa
adopted projects. The findings of this research are going to be useful to
Fluctuation of |  Proper policies should be adopted by the % the stakeholders of the construction of highway projects.
material Government
prices Sufficient material should be stored 25 REFERENCES
Inordinate delay in project implementation 23 [1] A. A Jhatial, S. Sohu, N. K. Bhatti, M. T. Lakhiar, R. Oad, “Effect of
should be avoided : »
- - - steel fibres on the compressive and flexural strength of concrete”,
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completion of the project pp. 16-21, 2018
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