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Abstract Road construction projects play vital role in the socio-economic development of Ghana but one major challenge
to road construction projects is delay. The purpose of this paper is to identify from contractors’ point of view the factors that
contribute to delay of road construction projects and the effects of delay. The study employed structured questionnaire survey.
Respondents were selected using random sampling technique. The research study included 115 respondents, made up of 5
professionals each from 38 construction firms currently working in the region on different road projects. The results revealed
six (6) major causes of delay namely; delay in honoring payment certificates, bad weather conditions, unfavourable site
conditions, consultants initiated variations, delay in instructions from consultants and difficulty in accessing bank credit. The
paper identifies extension of time, cost overrun, and damage to company’s reputation as the main effects of road projects

delay.
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1. Introduction

The payback time of every project is very essential in
project evaluation. This all important factor is usually
affected by the project execution period, that is, the time
taken to get the project ready for use [1]. Studies have
revealed that construction projects all over the world face
delay in their completion [2]. “Chong and Leong [3] said
delay is one major setback to construction projects”. It was
argued that delay is prevalent, costly, complex and a risky
problem that is often encountered on construction projects. If
delay occurs during the construction of a project, it can be
rectified by accelerating the pace of work on site or by
offering the contractor extension of time. According to [4] a
project is said to have been delayed if the completion time
agreed by parties to a contract is exceeded. Agreeing to the
earlier definition, “Gandhak and Sabihuddin [5] added that,
delay can occur when work on site slows down without
entirely stopping operations on site”. It was argued that
slowing down the pace of construction activities can result in
time overrun which can also affect the delivery of project.

Project delay occurs during the construction execution
phase [6]. The contractor and client either of them may be
responsible for project delay but in some cases, they may not
be the origin of this problem [7]. Contractors have legal
responsibilities to complete projects on schedule but many
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items their efforts are interrupted by delay.

It was argued however by [5] that construction delay
usually occurs when a client’s financial power is stifled and
is not able to make payment to the contractor on time. This
usually happens when client’s make extensive design
changes without considering the cost impact of such changes.
It was further underscored that, where there are funding
problems; information delay, poor construction management
practices, bureaucracy, compensation issues and
disagreement between parties’ delays may be inevitable.

2. Research Problem

Road infrastructure plays a vital role in Ghana’s
development. Road construction projects in the country are
often delayed. Researchers have proven that construction
projects all over the world face delay in their completion [2].
They are almost always accompanied by cost and time
overruns. Construction project delays have unbearable effect
on parties to the contract and can create confrontational
relationships, distrust, litigation, arbitration, cash-flow
problems, and a general feeling of apprehension between
parties [8]. This gives bad impression to local and foreign
investors in the construction industry [2]. Delays in road
construction projects in the Western Region, affects the
transportation of cocoa beans and other agricultural products
to the ports and other parts of the country [9].

3. Aim

The purpose of this paper is to identify and rank from
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contractors’ point of view the factors that contribute to delay
of road construction projects and to identify the effects of
delays.

4. Delay

Construction projects are full of risk and uncertainties.
Delays can have negative economic consequences and can
create bad image for a contractor. One of the indicators for
measuring the efficiency of a contractor is time. Clients who
are mindful of the benefits they are likely to recoup from
their investments would not want to have anything to do with
contractors who cannot meet project completion deadlines.
According to [5] delay is the late delivery of construction
projects later than the time stipulated by parties to a contract.
Delay was defined by [16] as the overrun of time beyond
planned schedule. Project delays can result in loss of revenue
to clients and high overhead cost to contractors because of
time extension. Construction project risk can be countless
and may emerge from different sources. The origin of risk
may include performance of parties to the contract,
conditions on site, contractual relations, availability of
resources for regular progress of construction activities on
site, and involvement of other parties. Delays in construction
can be categorised into two, namely; excusable and
non-excusable. They can be caused by clients, their agents,
contractors or suppliers, or neither of the parties [10]. Clients
or their agents are the originators of excusable delays but
non-excusable delays are caused by contractors [11].

Construction delays can be termed excusable or
non-excusable depending on the terms and conditions of a
contract [12]; [13] and [8]. Contractors have no control over
excusable delays. Where such delays occur, entitlement
within the contract gives contractors the opportunity to seek
for extension of time to complete the work [13]. In addition
to an extension of time, the contractor may also be entitled to
recovery of cost related to the delay. In some instances the
contractor would be entitled to both. Compensation of time
extension or recovery of cost is given to the contractor
because the occurrence of the delay may have been
originated by the client or his agent [14]. On the other hand,
non-excusable delays are foreseeable. They are events that
the contractor has control over. The occurrence of such
delays place limits on the contractor from asking for any
extension of time or monetary compensation.

Concurrent delay is however, an amalgamation of two or
more isolated causes happening at the same time [14]. It can
be defined as separate delays to the critical path that occur at
the same time [13]. This type of delay can be created by
either the client or the contractor [15]. Both parties to the
contract assume responsibility for such delay and cannot
retrieve damages.

4.1. Basic Factors Accounting for Contractors Delay on
Road Projects

There are a number of factors that account for delays on
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construction projects. The most fundamental ones
contributing to delay of road construction projects in Ghana
are: material shortages or scarcity, contractor or client
financial problems, labour availability or shortage, plant or
equipment shortage, and site control and management [17].

4.1.1. Material Shortage or Scarcity

Material shortages on site or in short supply can create a
lot of problems on construction projects. Materials which are
of high demand are likely to become scarce at a point in time
on the market. This inadequacy in supply can create a lot of
inconveniences for contractors which may eventually delay
the project. Consistent supply of materials is imperative to
the success of every project [18]. Unreliable suppliers and
late delivery create material shortages on site [19]. “Aibinu
and Odeyinka [20] stated that this can disrupt site activities”.
Missed or late deliveries can negatively impact on
productivity and lead to project delay [21]. The ability of a
supplier to deliver promptly should be one of the major
criteria for selecting a supplier [22]. It was noted that
missed and late deliveries often arise because of poor
communication among team members [20]. Good
communication among team members is key for project
success [24].

4.1.2. Contractor or Client Financial Problems

The financial state of a contractor can be really bad and
impact adversely on a project [17]. This problem of the
contractor can be self in flinching or client related. A
crippling financial state of a contractor means there is
insufficient funds to continue construction works. Some
contractors in Ghana have no cost control systems to track
their cash flow. This often leads to overspending. Some have
misplaced priorities, which mean that monies are not pushed
to where they are needed. Delay in honouring payment by
the client creates enormous financial difficulties for the
contractor and it is a common problem in Ghana [25]. “Fugar
and Agyakwah-Baah [45] pointed out delay in honouring
payment by the client, low profit margins and insufficient
capital or excessive debt as the causes of financial
difficulties among contractors”. However, [26] said
contractors financial difficulties are due to poor financial
control and management.

4.1.3. Labour Availability or Shortage

Every construction project needs a certain level of
technical professionals, skilled, semi-skilled and unskilled
labour. The need for such labour force is imperative for the
success of construction projects. But it is often difficult
finding labour with the requisite skill [27]. Labour shortage
is a key component of project delay. The location of some
projects makes it difficult to attract some skilled manpower.
Labourers prefer living in places where living standards are
low [55]. This is not only a problem peculiar to Ghana but
the world at large. Demand for labour in the construction
industry far outweighs supply [28].
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4.1.4. Plant and Equipment Shortage

Modern day road construction operations are becoming
extremely complex by day hence the need for mechanization
of activities on site. Insufficient use of plant can retard
progress on site and create delay. In today’s construction,
owning a plant is an advantage. But it is not everyone who
has the luxury of owning one. Purchasing construction
equipment is capital intensive. The initial capital injection
makes it extremely difficult for contractors to venture into
owning one [29]. The use of own plant or equipment helps to
sustain progress because plant or equipment will always be
available for use. According to [30] construction equipment
and plants for leasing or hiring are inadequate to meet the
ever increasing demand of contractors. Many contractors in
Ghana hire plants and equipment and an extension of the
hiring period for one contractor is often a bad news for
another. Contractors who may not have the financial muscle
to hire plant or equipment would suffer from equipment
shortage which can impede progress.

4.1.5. Site Control and Management

Maintaining a construction site needs a lot of coordination
from all players. A lack in this area can be detrimental to
project success. Contractors have a singular responsibility in
project delivery and that is to ensure that projects are
completed and handed over to clients on time. On the
contrary, effective site control and management is a
challenge to some contractors. This problem persists because
most contractors lack the requisite experience and
managerial skill to manage the project team [31]. A poorly
managed site affects operations. Poor site management has
been outlined as a contributing factor to project delay [32].

5. Methodology

The methodology for the study was in two sections. In the
first section, literature was broadly reviewed to identify the
causes and effects of delays in construction projects. This
extensive review led to the identification of thirty-two causes
and nine effects of project delays. The list of causes and
effects drawn were structured into a questionnaire. The
causes and effects of delay were organised on a five point
Likert Scale, where; 1 = strongly disagree, 2 = disagree, 3 =
neutral, 4= agree and 5= strongly disagree. The first section
of the questionnaire sought to solicit contractors’ perception
on the causes of delay whiles the second section was
intended to solicit the effects of delay of road projects in the
Western Region. Using the structured questionnaire
generated, a survey of road contractors working in the
Western Region was conducted to explore the perceptions of
contractors on the causes and effects of road project delays.

The population of the study comprised of: foremen,
quantity surveyors, civil engineers, site managers and project
managers of all the firms currently working on various road
construction projects in the Region. These people were
selected because of the depth of knowledge they possess and

their position. In all there are 38 road construction projects
currently going in the Western Region under the supervision
of Ghana Highway Authority. These projects are being
handled by 38 different firms. The population therefore in
the thirty-eight firms will be 38 x 5 = 190.

According to [33], to obtain a fair representation, a
percentage of not less than half of the entire population must
be considered. Hence, 60% of the entire population which is
115 was used as the sample. The sample for the study was
selected using simple random sampling technique. This
enabled the researcher to select the above mentioned
professionals working on different road projects scattered
over the Western Region. This was to ensure that all the
different professionals had equal chances of being selected.

In all 115 questionnaires were distributed but 99 were
returned representing 86% response rate.

6. Data Analysis

The causes and effects were all examined and the ranking
of their attributes was done using the Relative Importance
Index (RII). This helped to determine the proportionate
contribution of each predictor in the formula and its
incremental contribution when combined with other
predictors [34]. The relative importance index formula by
[35] was used to calculate the (RII) of the causes and effects.
The relative importance index is given as:

_ 1n1 + 2n2 + 3n3 + 4‘n4 + 5n5

RII =
5(n;y + ny + n3 +ny + ng)
Where:
n; = number of respondents who answered strongly
disagree

n, = number of respondents who answered disagree

n; = number of respondents who answered neutral

n, = number of respondents who answered agree, and
ns= number of respondents who answered strongly agree.

7. Results and Discussion

The perspectives of contractors on the 32 delay factors and
9 effects were analysed based on their relative importance
index. The relative importance index and ranks of factors and
effects of delay are presented in Tables 1 and 2 below.

7.1. Delay of Road Projects

Table 4.2 shows the results of causes of delay from
contractors’ perspective. Respondents ranked delay in
honouring payment certificate as the most influential cause
of delay with a relative importance index (RII) of 0.881.
Delay in honouring payment certificate has become a
common problem. Delay in payment surely affects the
activities of the contractor [36]. When payment to the
contractor is delayed, most construction activities cannot be
carried out and may stifle the contractor’s cash flow [25].
This result agrees with [38] and [39] who found that financial
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problems are the main factors that cause delay in
groundwater construction projects in Ghana. In Malaysia,
financial difficulties have been identified as the first major
factor causing delay in construction projects [37]. The result
of this work agrees with [38] and [45] who identified delay in
honouring payment as the most important cause of delay of
construction projects both in Egypt and Ghana. Muhwezi
et al., [40], however stated that projects are often delayed
because of financial indiscipline and dishonesty on the part
of contractors. The business failure rate of construction firms
is higher and attributed this to inefficient construction
financing [56]. “Laryea [57] said funding and access to credit
by contractors are the two main indispensable problems
affecting Ghanaian contractors”. He argued that these
problems appear to be connected to many other problems
that Ghanaian contractors have to deal with in the day-to-day
running of their firms.

Bad weather condition and unfavorable site conditions
were ranked second with a relative importance index of
0.863. Bad weather condition may not actually be a factor
but poor project management practices on the part of most
contractors create the delays [36]. However, unfavourable
site conditions can affect productivity and impact on project
duration [41]. The fourth most crucial factor causing delay in
road projects is consultant initiated variations with RII of
0.836. Many variations usually initiated by consultants
sometimes digress from agreed and well-defined scope and
schedule [42]. He further added that, variations that add on or
change the scope of work done consequently affect the
duration of project. Delay in consultant’s instructions was
ranked fifth with a relative importance index of 0.818. Delay
in relaying variation instructions can have negative
repercussion for a project especially if the project is at an
advanced stage [43]. Baloyi and Bekker [6] claimed that the
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2010 FIFA world cup stadia construction were delayed
because of inefficient decisions that were made by
consultants.

Respondents ranked difficulty in accessing bank credit as
the sixth factor with a relative importance index of 0.808.
This same factor was ranked fourth by [45] in their study.
This shows the difficulties contactors go through in
accessing bank credit. The least ranked factor by respondents
was unskilled equipment operators.

7.2. Effects of Road Project Delay

Respondents identified extension of time as the most
critical effect of delay with a relative importance index of
(0.909). This result confirms the studies by [45] and [25].
According to [1], “extension of time is an event where extra
time is requested in order to complete the project”. A
consequential delay which goes beyond the control of a
contractor and affects regular progress of work on site, will
offer a contractor an entitlement to claim for extension of
time [46].

The second most essential effect of delay was cost overrun
with a relative importance index of 0.887. Cost overrun of
road projects in Ghana is an acceptable norm. It has become
routine because projects are not well planned before they are
initiated. Government often times may not be aware of the
financial commitment but for political score initiate projects.
Cost overrun is a situation where the actual cost of a project
far outweighs the estimated cost, or money spent on a
particular project exceeds estimated cost [47]. It was aver by
Aibinu and Jagboro [48] that the most frequent effect of
delay in construction projects is cost overrun. The position of
cost overrun as ranked by this study is further supported by
[25] who also ranked cost overrun the second most important
effect of delay in the Malaysian construction industry.

Table 1. Relative Importance Index (RII) of factors contributing to delay of road projects
Factors Contributing to Delay RII Rank Factors Contributing to Delay RII Rank
Delay in honoring payment certificates 0.881 I Delay by sub-contractors 0.463 17"
Bad weather conditions 0.863 2nd Underestimation of time for completion by contractors 0.457 8™
Unfavourable Site conditions 0.863 ond Fluctuation of prices 0.418 19"
Consultant initiated variations 0.836 4" Poor Site management 0.398 20"
Delay in instructions from consultants 0.818 5t Discrepancy between design specification and standards ~ 0.396 21%
Difficulty in accessing bank credit 0.808 6" Late deliveries of materials 0.390 22m
Breakdown of equipments 0.778 7h Mistakes with soil investigations 0.388 23
Necessary variations 0.768 gh Shortage of unskilled labour 0.380 24™
Shortage of skilled labour 0.766 9t Poor Professional Management 0.345 25™
Shortage of materials 0.707 10" Poor design 0.331 26"
Ground conditions encountered on site 0.594 1" Insufficient communication between parties 0.313 27"
Poor supervision 0.582 12" Construction methods 0.309 28"
Underestimation of cost of projects 0.562 13" Legal disputes 0.297 29™
Financial indiscipline/dishonesty 0.531 14" Lack of programme of Works 0.291 30™
Accidents during construction 0.501 15" Public holidays 0.265 31"
Underestimation of complexity of projects 0.497 16" Unskilled equipment operators 0.259 32
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Respondents also believe that a company’s reputation can
be damaged if a firm cannot complete any project it is
awarded on schedule. This factor was ranked third with a
relative importance index of 0.804. It was postulated by
Djordjevic and Djukic [49] that a “company’s reputation is
one of the most important intangible assets”. A company’s
image is built from its overall performance [50]. A good
reputation is very critical to the health of a company but a
bad one is a serious threat to the existence of any business.
Thus, delay in construction projects will ultimately affect the
reputation of any company directly or indirectly [51].

Loss of productivity and efficiency during delay cannot be
underestimated. This effect was ranked the fourth effect with
a relative importance index of (0.786). The ultimate measure
of labour efficiency is productivity [52]. According to [53],
productivity and efficiency of a company’s labour force
would always be affected when projects delay. When
reworks occur as a result of construction mistakes, the
workload of labourers would increase and can influence their
efficiency and productivity indirectly. Abandonment of
project was however identified as the least effect of road
project delay.

Table 2. Relative Importance Index of effects of delay

Construction Delay Effects RII Rank
Extension of Time (E.O.T) 0.909 1
Cost overrun 0.887 2nd
Damage to company’s reputation 0.804 3
Lost productivity and efficiency 0.786 4"
Rescheduling 0.669 5t
Claims 0.612 6"
Litigation 0.590 7h
Loss of profit by the contractor 0.495 g
Abandonment of project 0.400 ot

8. Conclusions

The views of contractors working in the Western Region
on the relative importance of the factors causing delays in
road construction projects revealed that: delay in honoring
payment certificates, bad weather conditions, unfavourable
site conditions, consultant initiated variations, delay in
instructions from consultants and difficulty in accessing
bank credit are the most critical factors causing delay in road
projects.

The study identified extension of time, cost overrun,
damage to company’s reputation, lost productivity and
efficiency and rescheduling, claim and litigation as the major
effects of road project delays.

Since delay in honouring payment certificate was seen as
the most significant factor of delay by contractors, clients
should ensure that funds are made available on time to
contractors or adequate arrangements for the release of funds
are concluded before projects start. This is because adequate
finance is the core of every construction project. Clients

should put measures in place to reduce the long
administrative processes involved in honouring payments to
contractors to instill efficiency into the payment system.
They should comply with payment provisions within their
contracts and such provisions should be duly enforced by
parties. Interest on delay payment provisions within
construction contracts must always be activated by
contractors and their interest recovered in full to deter clients
from persistent default.

Contractors and their key technical personnel should from
time-to-time take courses in construction project
management to improve upon their skills and to help them
manage projects and risk effectively.

The flow of information is vital in construction project
delivery. Therefore, consultants must ensure that there is
prompt delivery of information to contractors to aid their
decision making. As any delay in information delivery can
affect the pace of work on site.

Adequate site investigations should be carried out both
during feasibility study and conceptual design stage to avoid
suspension of works during the construction phase to address
design and site challenges.

Banking institutions in the country must find a way to
remove some of the bottlenecks in their operations to make it
easier for contractors to access credit to improve upon their
performance.
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