The
British University
i Dubai

DELAY TO PROJECTS — CAUSE, EFFECT AND MEASURES TO REDUCE /
ELIMINATE DELAY BY MITIGATION / ACCELERATION

SHAIKH ASIF ABDUS SAEED

PROJECT MANAGEMENT PROGRAMME
INSTITUTION OF BUSINESS
AUGUST 2009

DISSERTATION SUPERVISOR :
Dr. KASIM RANDEREE
Dr. ASHLY PINNINGTON



ABSTRACT :

Delay to projects is one of the foremost concerns of the construction industry in the
United Arab Emirates. The delays to the projects are affecting the economies throughout
the world. Delay to projects mean the slowdown of development in all other related fields.
The main aim and objective of this dissertation is to evaluate the various types of delays
and the reasons for those delays that are currently affecting the projects in the United Arab
Emirates. Measures from previous researches to reduce or eliminate these delays by
methods of mitigation or acceleration are analyzed for the case studies considered for this
research.

There are various types of delays which are identified. It is important to identify
whether the delay is critical or not as identification of critical delays helps in taking
appropriate measures at the correct time. The delay may be non excusable (contractor
caused) for which the client and the consultant need to have project management tools to
effectively manage the delays or compensable (client caused) delays which are due to the
client. The delays may be by either parties and can be concurrent.

The reasons for delays are primarily due to an unreasonable project scope,
inadequate early planning and the absence of risk management systems. The contractor
further contributes to delay due to lack of resources and labor productivity. Over ambitious
estimates, incorrect task assessment ,lack of task clarity, design/ approval delays and
interference in the decision making process by the client add on to the delay.

Research done earlier indicates that “changed work complicates a project and
invites delays” ( Molner , 2007). Delays that are non excusable (contractor caused) “expose
a contractor to delay claims of its subcontractors and liquidated damages” ( Schumacher ,
1995 ). Delays that are compensable (owner caused) need the support of specialty
contractors who need to be nominated at the appropriate time ( Gil , 2001 ).

The mitigation of delays was discussed by application of knowledge management
and project learning. The lessons learnt feedback gives important information related to the
mitigation measures considered for implementation.

The prevention of delay can be done through mitigation and/or acceleration. It is
important to plan/analyze the requirement in detail. This has been done by identifying the
risks and mapping resources. The estimation and allocation of works was done to
modularize the works and any issues likely to delay the works can be escalated for

decisions and discussion.
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A detailed case study has been carried out for three projects in the United Arab
Emirates. The first case study deals with a project which encountered delays and
implemented measures of mitigation and acceleration to reduce the delays. The second
case is a project which failed in its objectives of completion in time as well as budget. The
third case is success project, where in spite of initial delays the project was completed on
time by implementing mitigation and acceleration measures. The methodology
implemented is acquisition of key data and justifying by providing adequate reasons
regarding the data. Results and analysis for the case studies were structured according to
methodology and further detailed into planning, resource, cost and nominations analysis.

The finding from the case studies are that the main delay to the projects are
compensable delays (owner caused)as seen case study 1 where the owner delayed the
nomination. The findings from Case study 2 are the lack of decisions by the client and
commitment to the project affected the project to an extent that the project could not
achieve its goals. The findings from the case study 3 are that even if there is an initial
delay, it can be overcome by teamwork and contribution from all the stakeholders to

achieve success.
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“DELAY TO PROJECTS — CAUSE, EFFECT AND MEASURES
TO REDUCE DELAY BY MITIGATION OR ACCELERATION”

INTRODUCTION

Projects are envisaged and visualized with the foresight of achieving the primary
objective of timely completion. Some projects are planned and executed successfully
whereas others get delayed due to reasons, some of which are analyzed and evaluated in
this dissertation.

Delay to projects is considered to be one of the common problems in the construction
industry. Delays have an negative effect on the project in terms of performance, time and
cost. Thus, it is essential to identify the types of delays that normally occur in a project .The
types of delays can be broadly split in two categories of delay by the client (compensable
delays)and the contractor(non excusable delays).The delays can be identified as critical or
non critical and whether the delay is concurrent or non concurrent. The identification of the
types of delays leads to the reasons of delay.

The reasons for the delays are identified so that the effect on construction projects can
be reduced. The reasons for delays are client and contractor related. Unreasonable project
scope and inadequate early planning are the prime delays by the client. The client
interference and delay in the decision making process also major reasons for delays. The
client in some cases delays the design or changes the design leading to various other
changes like design related changes to drawings and their approval by the authorities. The
contractor had delays related to overambitious estimates and incorrect task assessment
which lead to delays and affect the project. In case of lack of task clarity, an inexperienced
contractor or subcontractor may unknowingly delay the works.

The mitigation of delays can be achieved by adopting the process of knowledge
management and project learning which gives insight into the various problems and their
solutions. In fact the lessons leant feedback from projects is a real eye opener and helpful
for others to avoid similar issues.

Prevention of delays by adopting innovative and teamwork helps in planning and
analyzing the requirements in detail which will allow the mapping of resources and
identifying the risks. The works can then be estimated, allocated and modularized for
execution. The issues that can lead to delays need to be escalated, identified and resolved
on a priority to ensure that they do not become a reason for delay.

The issue of delay is further researched through case studies. The case study approach
is adopted for this research as the issue to a particular project can be analyzed in complete
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detail. These case studies have been taken from live projects in the U.A.E. Since one case
study will not provide the complete picture regarding the delays, one delayed but completed
project , second one is a failure project and the third is a success project. The case study 1
is a completed project which was delayed due to the client but completed by applying
mitigation and acceleration measures. The case study 2 is a failure project as the client
abandoned the project by putting the project on hold and introducing a new stakeholder.
The third case study is a success project. Even though there were initial delays to the
project from both the client and the contractor, absolute teamwork and the spirit to
accomplish the goal by implementing mitigation and acceleration measures ensured that
the project completed in time.

The methodology for these studies takes into account the key data for each project
which included the planning methodology, resources monitoring, cost methodology and the
critical decisions which are likely to delay the project. The justification for the data
considered is provided and further the method of data acquisition and data analysis is
detailed to substantiate the methodology.

The analysis and of the data provided for the project is analyzed further for each case
study for their planning, resources, cost and decisions processes. The recommendations
for each project is given as to what could have been done to mitigate the delays. The
knowledge gained in some of the module is applied for recommendations which is applying
the knowledge gained in a purposeful manner. Conclusions are listed based on the areas
analyzed for the methodology for the case studies to allow for better knowledge

management in future.
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AlM :

The aim of this research was to evaluate the various types of delays that occur in

construction projects in the United Arab Emirates and the reasons why delays occur and
the measures that can be implemented to reduce or eliminate these delays by mitigation or
acceleration. To achieve the aim the approach of case studies is considered for this

research.

1.2

OBJECTIVES:

The objectives was to identify the various types of delays and the examine the

reasons for project delays. The evaluation of the existing methods for delay mitigation and
demonstration of the ability to prevent delays and solve problems. The reason responsible
for causing delays are tackled by utilizing the knowledge gained in the various modules and
applying them through a scientifically acceptable research methodology.

1) Delay due to late decisions like late nominations by client and Unreasonable project
scope & inadequate early planning.

2) Understand the delay due to lack of task clarity and assessment and monitoring tools
like key performance indicators(K.P.I's)

3) Calculate the delay due to lack of resources, productivity and overambitious estimates.
4) Define the delay due to inadequate contractor /subcontractor experience.

5) Develop mitigation methods by knowledge management and project learning.

6) Mitigation by lessons learnt feedback.

7) Elimination of delays by acceleration

8) Prevention of delays by planning /analyzing and mapping.

9) Prevention of delay by identifying risks, estimating, allocating and modularizing work.
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2. LITERATURE REVIEW

2.1 INTRODUCTION

Delays are of various types and researchers have their own parameters to rate and
identify them. Delays have numerous reasons which vary from project to project and the
reasons are different and unique for every project. Efforts to reduce the delay by mitigation
or eliminate the delay by acceleration are measures that can be or may be applicable in
some cases and will depend on the projects being considered for those measures.

Change is the primary cause for a delay. If projects do not have changes then the
projects would finish on time as there would be no or little disruptions to the works. The
contractors would also like to work on projects where the designs are finalized and there
are no changes and disruptions. “In a perfect world, all construction projects would finish on
time, without changes or disruptions. Despite the common public perception that
contractors cannot wait for the changes to start on a project because that is where they
allegedly “make their money”, most contractors would prefer their projects to complete
without changes.” ( Molner , 2007 ).

However this is an idealistic situation, in reality changes are inherent to nearly all
project of substantial size due to the fact that projects rarely commence after all the designs
are completed and approved. It is important that all the key stakeholders for the project
agree as to how the changes to the project would be handled and by whom. This is in the
interest of the project as beneficial to the owner and the contractor. The continuous striving
for improvement makes it necessary to incorporate changes even though they may disrupt
the works to a certain extent. However the overall result is likely to be better than the initial
after incorporating the changes and the satisfaction of achieving a better final product
makes the changes more acceptable rather than no changes at all.

The stage at which changes are proposed to be implemented is important as any
major changes proposed when the project is in an advanced stage of progress will
complicate the works, impact the schedule and likely to cause delays to the completion.
The changes will increase the cost of the project as abortive works, modification and
changes will come with a cost. “Changed work complicates a project, invites delays and

increases the project cost — all things that make owners unhappy.” ( Molner , 2007).

A detailed literature review for the objectives is done to evaluate the types ,reasons of

delay and the methods for the mitigation and prevention of delays.
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2.2.TYPES OF PROJECT DELAYS

2.2.1 Critical delays and Non critical delays

2.2.2 Non Excusable (Contractor Caused) Delays & Excusable Delays.
2.2.3 Compensable (Owner Caused) Delay & Non-Compensable Delays.
2.2.4 Concurrent delay & Non concurrent delay

Before determining the impact of a delay on the project, one must determine
whether the delay is critical or non-critical. Additionally, all delays are either excusable or
non-excusable. Both excusable and non-excusable delays can be defined as either
concurrent or non-concurrent. Delays can be further broken down into compensable or

non-compensable delays.

2.2.1 Ciritical delays and Non critical delays

Delays can be analyzed based on the criticality of activities in the program. The
baseline master program prepared in line with the conditions of contract has a critical path.
The critical path is the longest path in the network. The delay to the project occurs when
an activity on the critical path is delayed and they have an impact on the successor
activities and the overall project. Such activities known as critical activities are important
and it should be ensured that he activities on the critical path are not delayed.

When the activities on the critical path are delayed, the delay is reflected on the
entire project. Hence, it is required to review the critical activities and analyze whether the
re sequencing of works can be done for effective project control “resequencing construction
activities is a critical task for project planners for effective project control. Resequencing
activities require planners to determine the impact or "role" an activity has on successor
activities. They also need to determine the status of activities, i.e., which activities may or
may not be delayed” ( Koo et al 2007).

It is required to distinguish the function and status of activities which would mean
that the planners have to understand the logic and sequence of activities. The critical path
method (CPM) identifies the sequence of works based on the precedence logic and
relationships and identifies the activities based on the criticality in relation to time. Thus for
complex and large projects it is difficult to monitor individual activity logic and sequence and
this cannot be done manually.

These limitations of the CPM frameworks are addressed

“by formalizing a constraint ontology and classification mechanism. The

ontology allows planners to describe their rationale for activity sequences in a

consistent and intuitive way, whereas the classification mechanism leverages
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the ontology to automatically infer the role and status of activities. The
ontology and mechanisms were implemented in a prototype tool. With this
tool, users can quickly verify which activities to delay to expedite critical
milestone or bottleneck activities, thus making it possible to quickly evaluate
and generate sequencing alternatives in CPM-based schedules.” ( Koo et al
2007 ).

The critical path guides the overall duration of the project. However in certain cases
there are delays to activities which are not on the critical path and have a float. During the
progress of the project these activities which were initially not critical get delayed and
become critical and form part of the new critical path for the project. There is a debate
regarding the issue of float utilization “Under current scheduling practices, total float time is
considered "free" and does not belong exclusively to any specific party in the construction
process; rather, it belongs to the project and can be used by both owners and contractors
to mitigate the potentially negative impact of delays. Utilization of float is, hence, on a "first-
come, first-served" basis ( De La Garza et al 2007).

The protocol and the principle of first come first served basis utilization of float
means that any delay in the later stages of the project will make the party responsible for
that delay and the overall delay to the project. Due to these factors, the ownership of the
float and its utilization has become a source of disputes when the delays to projects occur.

The concept of pre allocation of float and its management in the project having
schedules based on the critical path method is to be introduced. Also, the principles of pre
allocation and management of “total float” need to be agreed contractually including the
responsibility of any ensuring delay to the project. The concept needs recognition from all
parties that the total float is an asset for both the parties.

The process of quantifying the risks associated with delays in construction projects
and minimizing them is a major challenge for all the key stakeholders of the project. The
float consumed by the non critical activities is a complicated and disputable delay factor
while analyzing the delays to the project schedule, duration and cost.

“Float loss impact in non critical activities is one of the complicated
delays to assess on a project's duration and cost. This is due to the fact that
the deterministic critical path method cannot cope with such delays unless
they exceed the total float values. Further, stochastic analysis, which is used
in this research to assess the impact of such delays, is perceived by many
planners to be complicated and time consuming. This paper presents a
method to control the risks associated with float loss in construction projects.
The method uses a recently developed multiple simulation analysis technique

that combines the results of cost range estimates and stochastic scheduling,
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using Monte Carlo simulation. The proposed method quantifies the float loss
impact on project duration and cost. Least-squares nonlinear regression is
used to convert the stochastic results into a polynomial function that
quantifies the float loss impact by relating directly the float loss value to

project duration and cost at a specified confidence level.” ( Sakka , 2007 ).

The management of projects by the critical path method of scheduling has become a
widely accepted method. This method of programming the schedules is also widely utilized
for claiming extension of time and analyzing the delays with impact programs.lIt is required
by some contracts to demonstrate the critical and non critical activities after updating the
critical path method schedules.

Sometimes the owners try to utilize the float available for non critical activities with
the intention to maximize the advantage available. “Owners sometimes appropriate the
float time of noncritical activities to further their own interests. In doing so, they risk causing
unforeseen costs. If the contract is a cost-plus agreement, these extra costs are usually
absorbed by the owner. If the contract is a fixed-price agreement, the contractor will incur
the extra costs. In the latter case, these costs may be justifiable delay or impact claims.”

( Householder ,1990 ).

In certain cases if the tender documents clearly allocated the ownership of float to
the owner then it may result in a higher bid by the contractors as they may feel the need to
allow for these unforeseen conditions.

The allocation of responsibility between the owner and the contractor for any delays
to the project is an important factor in delay claims and its analysis. The project program
which is made utilizing the critical path method indicates the critical and non critical
activities. It indicates the total float for each activity which the amount of time an activity can
be delayed without affecting the end date of the project. The ownership of the float is a
contentious issue which can be resolved by allocating the responsibility to any or all the
parties and agreeing to its utilization.

“Ownership of total float can belong to; 1) owner, 2) contractor, 3) whoever
uses it first, 4) contractor and owner on unequal basis, or 5) contractor and
owner on equal basis. Ownership of float allocates risk to the parties and
affects the control and flexibility of construction. The apportionment methods

are different ways of calculating delays.” ( Chehayeb ,1995 ).

60046 14



2.2.2 Non Excusable (Contractor Caused) Delay.

Any delay to the project which is solely due to the contractor is regarded as a non
excusable delay. It becomes the responsibility of the contractor and entirely his risk for the
delay and the owner is entitled to claim any delays to the project in line with the terms and
conditions as stipulated in the contract. The claim by the owner in such cases of delay by
the contractor are normally related to penalty and or liquidated damages. The owners
claim for the contractors delay usually range from delayed commencement of work at site,
failure in proper coordination affecting progress of works, inability to finalize, order and
procure in time and insufficient manpower to carry out the works in line with the program
of works.

Also, in such cases where there is a delay by the contractor and the client also
delays his decisions concurrent delay comes into the picture.

“Both owners and contractors often use concurrent delay as a defense to
delay claims. On nearly all projects that are delayed, there is more than one
cause of the delay. Where there are two or more independently causes of
delays during the same time period, the delay is termed “concurrent.” In these
situations, the owner and contractor may have dueling claims for delay, each
of which will be difficult to prove. As a general rule, the party seeking
damages must isolate the causes and periods of delay in order to recover
damages for the delay.” (Source: http://www.aterwynne.com/files. Project

delays, disruptions and changes)

Delays occur in most kind of projects that range from simple building projects to
complex projects such as nuclear power plants. It is important to classify the main causes
of non excusable delays and highlight the factors that contribute to those causes. The
delays by the client are the compensable delays on which the client can take necessary
timely action as he has more control over it. The delays by the contractor are non-
excusable or non compensable and the contractor has more control and is expected to do
whatever is appropriate to prevent them.

Even though a lot of studies have been done regarding the issues of these delays, it
Is important to note that no major study has been carried to evaluate the reasons of non
excusable delays.“Understanding the underlying factors that contribute to causes of non-
excusable delays would help in identifying and overcoming the problems faced by
contractors during the construction process. To assist in identifying the factors contributing
to causes of non-excusable delays, the Ishikawa or fish bone diagram has been used as an

analytical tool, and a ranking methodology has been devised. As a report of initial findings
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of the study,...identifies materials-, equipment-, and labor-related delays as major causes

of contractors' performance delays.” ( Majid et al 1998 ).

There are new trends and bad results in construction contracting which offer a
review of the problems that occur in the construction industry. These include uncertain site
conditions which are covered as part of the contract as the contractor has visited the site,
he is aware of the site conditions. The important factor of any embedded power or water
lines not visible at the surface shifts the risk to the contractor and any delay resulting from
the same is the sole and absolute responsibility of the contractor in line with terms and
conditions of the contract. The consequential damages in terms of liquidate damages or
penalty or both would eat into the profit margins of the contractor.

“clauses that give away the contractor's claims and rights to lien the job
from the outset. The pressures leading to these trends are primarily economic
and have resulted in (among other things) more risk for the contractor. This
paper discusses areas of increased risk found in today's construction
contracts, the reasons why they have appeared and what a contractor should

do to mitigate these "new" risks.” ( Shumway et al 2004 ).

There are some contaminated site remediation projects having certain
characteristics that separate them from conventional construction projects including
oversight related to authority regulatory processes and lack of information related to
underground services and soil conditions. The remedial measure that are proposed for the
conditions identified may not be effective to the desired level. The features which
unconventional for remedial projects indicates that the innovative methods implemented by
contractors may turn out to be more beneficial and successful.

A study of sixty completed remedial projects was done to identify and document the
impact of various project management modules and the contracting strategies on project
outcomes. The study revealed that the scope variations, delays by various stakeholders,

budget overruns, disputes and change orders are frequent in case of remediation projects.

“Flexible project management strategies, such as turnkey and partnering
arrangements, and flexible contracting schemes, such as cost plus fee, were
found to be better suited to accommodate such changes. Turnkey and
design/construct project structures had the best performance overall of the
management structures reported. Mechanisms to promote partnering and
team building contributed significantly to project success as defined by
budget and schedule.” ( Ruff et al 1996 ).
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The contractor has control over the non excusable delays and these delays expose
the contractor to claims by the owner or the subcontractors. “Non excusable, non
compensable delays are within the control of the contractor; examples include delay
caused by late mobilization, late equipment deliveries, or an inadequate project work force.
Non excusable delays are not only non compensable but they expose a contractor to delay
claims of its subcontractors and liquidated damages (or actual damages if there is no

liquidated damages clause) by the owner.” ( Schumacher ,1995).

2.2.3.Compensable (Owner Caused) Delay &Non-Compensable Delays.

Here, the owner is responsible for both the time and cost effect of the delay. The
contractor may claim the owner interfered with the work, did not deliver owner-purchased
equipment or supplies on site as promised, or that the owner’s actions or inaction caused
other delays. An owner cannot contract out of its obligation to pay for compensable delay,
although it may be able to limit its liability for such delays.

“Any clause in a construction contract, which purports to waive, release, or extinguish the
rights of a contractor, subcontractor, or supplier to damages or an equitable adjustment
arising out of unreasonable delay in performance which delay is caused by the acts or
omissions of the contractee or persons acting for the contractee is against public policy and

is void and unenforceable.” ( Carl , 2005 ).

The issue of change order by the client is the most common factor that is
responsible for causing a delay to a project. The issuance of the change order affects the
work that has been already done. This requires new work to be done, modification to the
existing work and /or the removal and the works and installation of the works as per the
change order. The delay has to be demonstrated by an impact analysis on the critical path
network to claim for additional time and cost due to the delays caused by the changes.

Another factor which comes into the focus due to changes is the delay due to
inefficiency damages. As there is no direct method of measuring inefficiency due to its
qualitative nature and the difficulty of linking the cause of the productivity loss to the
damage. The data available from contractors was the source of information and it appears
that there are discrepancies between the claims made by the contractor and the entitlement
as per the owner. The study also addresses that a statistical model be developed to
quantify the productivity loss from the client sources as daily reports, drawings,
specifications and change orders. Also, a model is developed to quantify and validate the
loss of productivity due to changes.
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“The productivity loss study analyzed two sets of data that include: (1)
variables that predict which of the two parties, the owner and the contractor,
contributed to the productivity loss; and (2) variables that predict, from the
legal viewpoint, productivity losses which only the owner is responsible for.
The study showed the difference between what the contractor asked for and
what he/she is actually entitled to. This model can be used by both the owner
and the contractor to quantify the productivity loss due to change orders, and

to offer an objective approach to reconcile their differences.” (Serag , 2008).

The process of nominations involves the client and consultant and the process of
nominations is identified at the commencement of the project. The clients are required to
finalize the nominations of contractors which are allocated a provisional sum in the contract
as the entire scope of works is not finalized. During the period when the nomination is
required to be done the client and consultant are engaged in finalizing the scope of works,
tenders, selections and approvals which sometimes leads to delay in finalization of the
nomination.

The traditional construction procurement contains no special features and it is good
for projects having a well established scope of works. In such methods the progress of
work is logical and sequential as each activity is required to be completed before the next
activity commences. Changes that are done after the project has commenced and during
the construction creates problems and it turns out be expensive.

The method of design and build gives the flexibility to the client to sequentially allow
the contractors design to be incorporated at any stage with the possibility of scope
definition being done at different levels. In such an arrangement the project is benefited due
the integration of design and construction done at the appropriate time. The client selects
the design and build option for procurement in projects is to reduce the time and cost
through a single point of responsibility. The performance related to time and cost relate to
factors ranging from scope definition by the client, changes implemented and stages and
manner in which those changes are reflected, complexity of the project and effective
coordination of the project with key stakeholders. The cost and time performance for the
project is affected at the initial stages by the above factors, but the extent of the impact is
yet to be done in details. It can summarized that design and build with traditional method is
best for cost saving and D/B fast track construction with finalized design and other
parameters is best for saving time.

“Experimentation with the model developed also shows that D/B fast-

track construction with fixed design, procurement and construction schedule
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is most effective in saving time, whereas D/B with traditional method is best
for cost saving.” ( Chritamara et al 2001 ).

For the delayed nominations due to late finalization of design, the input required for
specialized works at the design stage by specialist contractors will be very advantageous.
Contractors in specialized fields have the technical know how and can offer valuable input
to the preliminary design and engineering process. However, their involvement in the
design process at an early stage is seldom but it has been noticed that this trend is
changing and their involvement is increasing at the early stages of the project. According to
Gil (2001) “Lean construction theory advocates such involvement. The practice of involving
suppliers in product development efforts and manufacturing has proven to be highly
successful.” Reports on the research that highlighted the contributions of the specialty
contractors early design indicated gains in process efficiency and improvement is product
quality. These contributions are characterized with examples and their potential
opportunities for improvement. It is becoming apparent that organizations are increasing

the interaction between the designers and the subcontractors.

Also, specialized subcontractors can be deployed to ensure that the delay to the
project is mitigated. The specialized contractors with their vast experience are of problems
that can be anticipated and work by taking into consideration that those problems do not
occur. “Project risk management requires assessments of project duration and activity
criticality. The assessments, however, can be strongly influenced by the dependence
between task durations.” ( Yang , 2007 ).The flexibility in providing duration for the activities
is required when practical data is not available and planners have to rely on subjective

estimation.

The selection of the most appropriate contractor is the important to ensure that the
best value for money is obtained. “Construction clients are becoming more aware of the
fact that selection of a contractor based on tender price alone is quite risky and may lead to
the failure of the project in terms of time delay and poor quality standards. Evaluation of

contractors based on multiple criteria is, therefore, becoming more popular.” (Singh , 2005).

The selection of the contractor in a multi criteria environment is heavily dependent
on the uncertain nature of construction projects and the personal decision of the owners.
The author presents a systematic procedure based on fuzzy set theory to assess the
potential of the contractor whether it is in line with the owner’s requirement. “The notion of
Shapley value is used to determine the global value or relative importance of each criterion

in accomplishing the overall objective of the decision-making process.” ( Singh , 2005 ).The
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research forms part of a study to develop a fuzzy decision model for construction
contractor selection which involves various criteria’s and the tendencies of the client. This
helps in making the system more systematic and realistic as the assessment of the

contractor is done in terms of linguistic rather than as crisp values.

The delays to the construction projects are common and the “most frequent
mentioned causes of delays as "unforeseen ground condition”, "weather condition",
"change by owner", "shortage of technical personnel”, "slow purchase of materials and
equipment”, and "insufficient numbers of equipment”. ( Zhao , 2007 ).To evaluate the
reasons for the delay, a three dimensional model of causes of delay factors was adopted.
The conclusion indicates that delay occurs during the important period of construction
stage. The contractor and the client are the main party responsible and the main party
injured to the delays. The overall ranking provides useful indicators that can be adopted to

mitigate or prevent the delays by the most common contributors.

2.2.4. Concurrent delay & Non concurrent delay.

In these situations neither party is responsible to the other for any costs associated
with the delay. These delays are those that are typically included in force majeure clauses
— abnormal weather, labor strikes, acts of God, acts of war, etc

The delays that occur in a project are either due to the owner such as additions,
alterations, modifications and changes to plans and specifications. The delays where the
owner may still be responsible are site conditions which are differing and suspension of
works. The delays by the contractor which occur in the same period as the owner will be
regarded as concurrent delays. “Delays considered will include those caused by changes in
the plans or specifications, occurrence of differing site conditions, holds on the work due to
owner-initiated suspensions of work, and so-called 'excusable’ delays, all when taking
place concurrently with contractor-caused delays.” ( Ponce de Leon , 1987 ).

The most important factor for the owner and the contractor in any construction
project is the time frame of the project. Still, it is found that many of the construction
projects get delayed. “Delays may be caused by the owner (compensable delay), by the
contractor (nonexcusable delay), by acts of god, or a third party (excusable delay), or
several different kinds of delays may happen concurrently. Because of the many sources
and causes of construction delays, it is often difficult to analyze the ultimate liability in delay
claims.” ( Zaki et al 1987 ).

The delays caused by the owner are compensable delays and can be utilized by the

contractor whose delays are non excusable and liable for further action by the owner.
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There is a third type of delay which can be attributed to neither the owner nor the
contractor. These delays are referred to as force majeure or act of god or third party delay.
In projects where there is delay where more than one party is involved it is difficult to
analyze the responsibility of the delay. In such cases it is required to analyze on the basis
of the baseline master program of works which is referred to as the as planned schedule
and compare it with the actual updated program which is referred to as the as-built
schedule. What has to be evaluated in this scenario of analysis is the appropriate schedule
which can be done by considering all allowable adjustments to the schedule and then what
can be concluded is an as-adjusted schedule which will allow for the analysis of the delay
and acceleration.

Warrender (2008) addresses the topic of concurrency of delay by referring to a
court case in the Outer House of the Court of Session in Scotland. The judge awarded the
contractor nine weeks of extension of time against the claim of eleven weeks. “In so
deciding, the judge held that the delay in completion was the result of concurrent causes,
the majority of which were caused by late instructions or variations issued by the architect
and two causes were the result of the fault of the contractor.”

In the opinion of the judge it was immaterial as to which party was the first to delay
the works as long as both the parties were causing delays simultaneously. It was
considered that as the delay was caused by both the parties and there was no cause by
either party which could be considered as a dominant cause and both the parties had failed
in their commitment to complete the project in time.

According to Ostrowski (2006), the most discussed topic an attorney and a
scheduling expert discuss is the topic of delay as it is a widely used term and in most cases
it is often misunderstood. Coming to an agreement, as to what the term actually means is
difficult even though the project participants use the term of concurrent delay as and when
they feel and this is primarily due to confusion caused as there is no consistency in its
determination. Is seems like an easy task to decipher of analyzing two or more delay
events occurring simultaneously but ends up being more complex than a Gordian’s Knot.
Hence it is crucial while evaluating and analyzing the concurrency of delays that all the
relevant factors like the critical path , total float and non compensable delays are taken into
consideration.

The problem of concurrent delay as a common but complex problem as it has to
deal with an important issue of float management. The analysis of the concurrent delay has
to take into consideration all aspects of the delay that have occurred in the project. “All
events causing schedule delays and potentially impacting the schedule or causing

disruption on productivity, must be tracked, documented and related to specific work
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package and activity.” ( Massimoluigi et al 2007 ).The analysis of the delays cannot be
done unless a suitable critical path scheduling system which is effectively utilized on site
and is governed by the relevant clauses of the conditions of contract.

A slightly different perspective is presented by Huot (1991) , “Designing and building
major projects at the same time to accelerate their completion is known as concurrency.” In
such an environment it is important to understand the term of concurrency and the effect of
this on the cost of the project due to the fact that the various factors that would come into
play due to the design and construction happening at the same time. The impact of such
factors on the technology that would required to be deployed and the people that would be
required to achieve the targets and the environment o be conducive for all the interaction
that will take place between the parties.

With the systems in place it will be possible to control the impact of the concurrency
and its related costs in fast track projects. A confirmation regarding the owners
requirements need to be frozen and the project scope needs to be clearly defined and
agreed prior to the commencement of construction. This will help in preventing changes,

delays and cost overruns and thus improve the quality.
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2 .3REASONS FOR DELAYS.

The reasons for delays are project specific and vary from project to project. We

identify the delays generally as well project specific.

Projects have a variety of reasons to experience delay. An investigation to find out
the reasons for the delays was conducted in Hong Kong where a questionnaire was
developed on factors that were identified in previous findings. The analysis of the findings
indicated the difference in perception of the factors that was between the key stakeholders
of the project. “There was general agreement about the relative importance of delay factors
such as unforeseen ground conditions.” ( Kumaraswamy et al 1998 ).

The delays can be controlled by improving productivity and factors that affect
productivity are dealt with the purpose of further increasing productivity and thereby
reducing delays. The conclusion of the investigation is ranking of the factors and factor
categories that are considered by various project stakeholders. The areas of disparity
between the stakeholders is indicated by their experiences, prejudices and ineffective
communication. Thus the project scope factors can be supported by effective
communications between all stakeholders.

According to Abdalla et al (2002), projects encounter massive delays and thereby
overshoot the initial time and cost estimates which in turn result in extensive delays
providing a platform for claims and disputes. A survey done with the objective of finding the
most important reasons for delays as per the traditional contracts indicate that “contractors
and consultants agreed that owner interference, inadequate contractor experience,
financing and payments, labor productivity, slow decision making, improper planning, and

subcontractors are among the top ten most important factors.”

2.3.1 Unreasonable project scope.

Generally projects do not have an agreed scope of works document agreed at the
start of the project. Even though the scope is identified in the contract documents, it is
always possible for parties to interpret in the ways that are suitable and beneficial for them.

Change as defined by Hanna et al (2007) “as any event that results in a modification
of the original scope, execution time, or cost of work, is inevitable on most construction
projects due to the uniqueness of each project and the limited resources of time and money
available for planning.” The factors that may result in a change can be changes or errors in
design, scope addition or uncertain or unknown substrata conditions. The changes made

entitle the contractor for the variation and the impact to the program in line with the change.
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The various types of changes that can occur in a project are outlined including the financial
aspects regarding each change. Further an overall impact analysis claim program will
determine the final cumulative delay due to all the changes, modifications and additions to
the project. Not withstanding the claim for the changes the contractor is also contractually
required to do his part and contribute to mitigate the delays which has to be considered in
the potential overall impact claim program.

How important is the scope definition can be evaluated from Song et al (2005) “a

poor scope definition in an engineering design project disrupts project rhythm, causes
rework, increases project time and cost, and lowers the productivity and morale of the
workforce.” It is clear from the above description that scope of work is not restricted the
actual execution specifications but commences from the engineering and design stage
which allows for the smooth progress of the project to the construction phase. Any changes
to the design involves rework which may be abortive, modifications and or additions to the
scope of works. This in turn increases the time required for the rework itself and thus the
cost, decreasing the productivity due to the interruption of work flow and affecting the
morale of the workmen to a certain extent.
The measurement of the project scope based on quantities indicates the productivity that
can be utilized for estimation, control, measurement and monitoring of outputs. A proposal
of a conceptual model which is the quantitative engineering project scope definition
(QEPSD),within a computer aided design environment. The QEPSD measures the project
scope by defining the design categories and complexity to the specific discipline. The
result of this method led to increased utilization, improved project definition and
productivity.

In case where there is a reduction of scope it has to be to have the acceptance of
the owner. “Scope reduction involves identifying areas of the project scope of work that can
be reduced in quality, quantity, or both in a manner that is acceptable to the owner.” ( Todd
, 2008 ). Reduction of scope of work can be for the quality of finishes as well as the
quantum of work and can even include substitutions of materials and equipments, such that
they help in reducing the cost of the project and they may be an alternative but not an equal
substitute. The example of pitched roof water disposal system to be reduced to areas only
in front of the entrance or ceramic tiles replaced by vinyl tiles.

Another aspect that can be considered for scope reduction is scope deferral which
consists of areas that can be delayed and completed in future. Only the necessary
elements need to be installed like the structural elements can be completed as a shell and

core and the finishes can be done later.
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2.3.2 Inadequate early planning.

The primary task before the commencement of any project is as the saying goes
“ Plan the work, Work the plan”. It is of utmost importance for any project to commence with
the full planning to ensure the successful execution of works.

According to Thomas et al (2007), “Planning is an essential function of project
management.” But, it is seen that the medium and small sized contracting companies do
not take it as a priority and end up doing a job where there is little planning. If the planning
is done from the tender stage or bidding stage then it will help in reducing the costs, allow
realistic schedules and labor productivity. Limited guidance for contractors is available
regarding effective planning as planning is considered as a macro level function for the
owners. A detailed micro level planning process for the contractors is described herewith.

It is important to commence the planning by assessing the contract risks and
develop a initial summary plan. The next step would be to develop plans for site layouts
and identify the sequence of works to further develop detailed operational programs. The
design and construction strategies need to be reconciled and if required the initial plan
should be revised and communicated to all and finally enforce the final program.

The entire process can be illustrated with network and chart figures indicating the
integration of subcontractors to ensure that the work flow is maintained and done efficiently.
The schedule can also be expedited by working concurrently and assessing the options for
different work techniques. Since these are simple steps it should give positive results.

The importance of pre project planning and its effect on the success of the project
has been recognized even though the process varies with organizations “pre project
planning process varies significantly throughout the construction industry from one
organization to another, and from one business sector to another.” ( Gibson et al 2006 ).

The factors that may be applicable for a small contracting company will be very
different from the requirements of a large corporate construction group. Even the
requirements of the construction industry and other industry requirements would be
different. The project performance can be enhanced for any industry by ensuring that a
thorough pre project planning has been done.

The owner has to have sufficient strategic information to decide whether to commit
the resources and take the risk for the project. Pre project planning is the interface
between business and engineering and is also referred to as feasibility study or conceptual
or front end planning. “It is an owner's responsibility that it be performed adequately”
( Gibson Jr et al 1995). However, engineering consultants also carry out these functions for

the owner.
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2.3.3 Lack of risk management systems.

The issue of risk management is a complex one as risk management has various
levels and it is important to understand and attend to all these levels to allow for an

effective risk management system.

According to Weighell (1999), risk management consists of four levels- business
strategy, venture, project and function level. The business strategy generally deals with the
competition, investment, relationship, performance and constraints on future strategic
steps. The venture level is responsible for the revenues and operating cost. The project
level deals with risk associated with delays to design, engineering and construction. The
functional level caters to the supply chain management, plant operations, quality and asset
ISsues.

An important risk taken by contractors is the non availability of accurate sub strata
information which may be related to provisions, live cables, water pipelines and other
services. Any of the above if discovered when the project commences will delay the works
as the services will have to be relocated. If the services are live services then it would be a
further time consuming process. “Remedying site conditions that are materially different
from those specified in contract documents is a common source of delay for contractors.”
( Siddigi et al 2006 ).The study conducted to identify factors that would allow the
contractors to handle the delays due to differing site conditions indicated that 70 percent of
the delays occurred due to the absence of timely and sufficient communication. The
absence of trust between the owner and the contractor caused 20 percent of the delays
and the balance delays were due to various causes. The impact of the delays due to
differing site conditions was found to have reduced following the unstinted follow up by the
contractor. The study arrived at a conclusion that a communication at important levels and
with an urgency was required to deal with such delay causing factors. The risk linked to
such factors would require the durations of all delayed activities to be reviewed to reduce
the delay.

According to Bauld et al (2008), the allocation of risks in construction projects is
towards the supplier and this increases the cost of government projects compared to the
private sector. Despite the fact that governments or municipalities being large customers
generally end up paying more as they want to insulate themselves against any possible
risks and ensure price certainty. “In a construction project, risk may be defined as the

possibility of economic gain or loss relating to a particular aspect of the construction
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process. Simply stated: Price to the customer = supplier's cost of supply + risk assumed by
the supplier + profit.”

In cases where the design is done by the client appointed specialist consultant the
risk of the design and other risks are managed by the client..The proper allocation of risk
among the key stakeholders of the project can be done on the basis of who can best
manage that risk. “The term "manage” means to anticipate, price for, and avoid or mitigate
the risk.” In traditional contracts the inadequate design and modifications are high risks for
the client whereas in design and build contracts the contractor bears the risk. If the risks
are allocated to the contractor then it may reduce the quality and the number of bidders.
Also, an over emphasis on the price may cause to overlook the technical and financial
capability of the bidder, (refer Appendix 1).

The risk management of risk due to subcontractor is getting more and more difficult.
The difficulty ranges from the getting the subcontractors to perform their contractual
obligations including on and off site works. Some have difficulty with the subcontract
agreement and some cannot furnish the performance bond. Some have difficulty in
providing the program of works and some cannot confirm the delivery dates of materials.
Some have trouble coordinating with other subcontractors and some want to delay the
works at the slightest pretext

The most important factor is to maintain control of the project with keeping the
progress as per the program, quantity checks, timely meetings for coordination. The bottom
line is to be in control of all the subcontractors.According to Bowcott (2005), “If you're not
on top of your subcontractors and are unaware of what they're doing, they could get ahead
of you.”Also, you have to be alert in case if any subcontractor quotes lower than 25 percent
than the other bidders. It is important to evaluate the quote and get the details and resist
the temptation to award the subcontract to this lowest bidder. It may be possible that the
subcontractor may have come with some innovative ways to quote so low, but, the
probability of something being missed out from the quote is more likely. A full review of the
quotes that is lower by 10 percent or more is normally done by top contractors. After the
review if it is felt that something has been missed out, then, the contract should not be
awarded to such a party.

Also, in some subcontracts there is a requirement of subcontractor’'s subs where the
control of funds is crucial for effective progress of works. It is important to ensure that the
funds are transferred at the appropriate time to ensure the completion of the job.

Another risk management action plan would be to take urgent action when you

notice warning signs that would become visible from a contractor in trouble. In case you
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see such signs , be prepared to implement a plan to manage the risk that would otherwise

be too late and difficult to manage.

2.3.4 Lack of resources & Labor productivity.

The manpower is the most important factor in the successful completion of any
project. In case of projects where there is a lack of manpower then it also affects the
productivity of the existing workforce as they would be required to undergo long working
hours which would reduce the productivity. “poor construction productivity is commonly
caused by a lack of resources at the crew level. Providing proper resources is an important
planning issue, requires significant effort, and is necessary to properly manage a
construction project.” ( Pappas et al 2003 ).

Effective management can reduce the delays and save on costs by up to 20% as
per the data available for the United States. Also, research shows that some projects by
deploying innovative management methods get better output. These methods merit
attention as they dispel the common perception of achieving better outputs. The innovative
management methods and procedure need to be evaluated and documented for the
process of improved productivity through qualitative and quantitative assessments. The
methods indicated that the elements of communication, empowerment, metrics, planning

and training were the main factors that helped in achieving the results.

In case of large projects the preliminary design is prepared and only after the
approval of the owner the detailed design and engineering is done. It is understandable that
the designers would not be willing to deploy manpower unless the project is confirmed. On
the other hand once the project is given the go ahead there is not adequate time for the
design and engineering process which gives rise to delays on large scale projects. “An
adequate number of persons must be assigned to the engineering and/or construction
stages of today's large projects in order to assure timely completion.” ( Dwight ,1980 ).

The number of persons required for the entire project duration based on the
productivity assumed for the project scope can give the status of the requirement at any
stage of the project. There are various methods of determining the status of the project and
the trend toward mini —milestones are now commonly used for many projects. The
reporting system for the progress of works is also shifting from the engineer to the
technician level. The concept of earned value has become a proven fact and is
implemented in most projects due to its advantages related to schedule and productivity

monitoring. However the target schedules are an area of concern as a lot development
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related to the resource loading and float allocation need to be done. Man leveling has been
done by many firms but very few have actually carried it out on live projects with an in
depth analysis of the requirement for all types of direct and indirect manpower for all stages

of the work.

According to Lee et al (2005), a delay claim occurs when the actual date is delayed
compared to the contractual completion date and hence it is important to decipher the
cause of the delay since there are various factors that may cause delays. One important
factor which we will analyze is the delay due to loss of productivity or lost productivity.
Despite being a major cause of delay, few analysis of converting the lost productivity into
delay duration have been done. The difficulty in quantification of disruption which results in
loss of productivity causes the friction between the owner and the contractor. A method to
calculate the delay duration caused by loss of productivity is proposed.

The analysis of delays should take into consideration productivity change and
constant productivity. The projects have normally a combination of repetitive activities and
non repetitive activities. “Learning curve theory, therefore, can be applied where the work
activity is repetitious, continuous, and essentially identical” ( Jae-Seob , 2006 ).This method
of delay analysis appears to be a more practical choice for calculation of the delay in terms
of activities which are repetitive and can be considered as part of a learning curve with
improvements over a period of time compared to the non repetitive activities which will be

analyzed with a constant productivity.

The overall efficiency of the work process adds to the conventional project
management by providing access to mangers of large plant constructions, retrofits and
modification projects. The lean production achieved by reduced man hours required to
achieve the product highlights the efficiency of the dynamic construction process. “The term
“total project productivity" (TPP) is proposed to describe a management system for the
design, planning, and use of the overall construction work process at maximum efficiency.”
(Picard , 1998).

The total project productivity (TPP)is a process based on statistical analysis and
strives for continuous improvement by objectively measuring the productivity. The
satisfaction of the customer being the priority, the focus is to continuously improve ,take
necessary and corrective action to achieve the desired quality and credibility thereby
raising the cost consciousness among the work force and reduces wasted time at an

affordable cost.
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There is decrease in efficiency by around 30 percent or more when the time is
wasted by the workmen when waiting, on-hold, travelling and idling. Also, when attention is
not paid to small details, delays occur and result in loss of efficiency and productivity upto
50 percent. The efficiency improves up to 60-70 percent in case of early work access and
stabilizes to around 80 percent. Efforts should be made to encourage such positive
changes such as smooth work flow, reduced travel, easy access to materials and tools and

good assistance for workmen.

The importance of ensuring that the people are organized and properly equipped
ensures that productivity can be achieved. “productivity does not mean making people work
harder; it involves ensuring that workers are properly organized, equipped, and trained to
work more effectively.” ( Williams , 1980 ).The workers are broadly classified into direct and
in direct manpower. While the productivity of the direct manpower can be monitored it is the
indirect manpower that should be controlled and the concept applied to both. The problem
lies with the underutilization of the resources and the workers in all categories. The main
reasons can be summed as inadequate communication, defensive labor policies and the
infirm management responsible for the inefficiency. It must be noted that pay is not the only
reason that is sought by the workers but appreciation, recognition and a sense of
contribution to the society is very important to the extent that there must be a sense of

purpose in work.

The monitoring of productivity during construction at any point and the forecasting
the probable productivity based on previous project profiles is getting popular. The
productivity profiles for various trades will differ depending upon the activities and will follow
the typical s —curve pattern. Any deviation from the profiles can be viewed as areas for
concern and need attention.“Scheduling overtime is very costly, so alternatives should be
investigated. The preferred, lowest cost method is to improve the productivity of the existing
labor force. One of the most effective ways to raise productivity is to focus on work
planning” ( Forrest , 1985 ).Thus proper and effective planning followed by efficient
monitoring are required solve the problems related to productivity.
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2.3.5 Over-ambitious estimates and incorrect task assessment.

In projects which are in the design and tender stage where there is an urgent
requirement of the estimated cost, there usually thumb rules are applied for providing the
estimates. Such estimates are usually based on quantity takeoffs from the available
drawings and details. An incorrect task description or assessment may result in an incorrect
or overambitious estimate which may either derail the project or make the project too costly
and uneconomical for the owner.

In design and build projects the owner usually requires the contractor to establish a
firm-fixed price for a project that has not yet been designed. The owner also finalizes the
duration for the project. “In the traditional design/bid/build (DBB) system, quality is fixed
through the plans and specifications. Thus, in DBB, with schedule and quality fixed, the
cost of construction is the factor in which the owner seeks competition. Conversely, in DB,
with cost and schedule fixed, the scope and hence the level of quality is the main element
of competition.” ( Gransberg et al 2004 ).

The owners have requirements and approaches for the design and build projects
which are quality by qualifications, evaluated program, specified program, performance
criteria, specification, and warranty. These requirements and approaches of the owner
need to be understood and evaluated by the contractors while preparing their proposals so
that their proposals are in line with the owners and will make it easier for evaluation and

taking the decision.

The accuracy of estimates are vital for any project specially at the preliminary
stages. These estimates would enable the owner to take the crucial decision of whether to
undertake the project at all or not. “The importance of accurate estimates during the early
stages of capital projects has been widely recognized for many years. Early project
estimates effect the most basic decisions about a project: whether it will be undertaken at
all; how large it will be; how elaborate, sophisticated and durable it will be; and how much it
will cost.” ( Ciraci et al 2009 ).

These initial costs for the projects are important for the owner’s and project team.
From the owner’s perspective these will help in evaluating the vital business decisions
ranging from asset development strategy, resource requirement and commitment for future
projects and potential project screening. In case of inaccurate estimates the opportunities
may be lost , effort wasted and in some cases lower than anticipated returns.

For the project team, success is generally guided based on the planned v/s actual

cost of the project. In case of inaccurate initial estimates, project have found it difficult to
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come of those situations and problems would range from the failure to award the contract
due to high quotes or very low quotes may make it embarrassing ,design issues, delays
and inadequate facilities.

An accurate cost estimate done at the initial stage can avoid many problems. These
estimates can be accurate to the range of + 20 percent accuracy and suggestions have
identified 45 factors that can influence accurate estimates. The important elements of these
suggestions are who was involved in preparing the estimate, how the estimate was
prepared, what was known regarding the project scope, factors considered while the
estimate was prepared. From the above factors it was known that he most important factor
that governed the initial cost estimate was the availability of information regarding the

project scope.

The decisions made at the design and planning stage of a project is influenced by
the pre tender cost estimate. The project details which are responsible for the accuracy of
the pre tender estimate and ways and means to make the estimate realistic and more
accurate are considered. The author has used a quantitative approach to address this
research problem. Analysis of data from various projects through quantity surveying firms
indicated that the pre tender estimate is dependent on project size and the main structural
element.“The estimates of smaller projects are more biased than the estimates of larger
projects. It was discovered that pre-tender building costs are more often overestimated
than are underestimated. Overestimated forecasts are incorrect by a larger amount than
underestimated forecasts.” ( Aibinu et al 2008 ).

The data analysis have indicated that the accuracy of the pre tender cost estimates
have not improved over time and the accuracy of these estimates are not satisfactory. To
increase the accuracy of these estimates it is required to incorporate and simulate past
estimates, probability estimation and experience gained in the estimation of previous
projects, including the quantity surveyor at an early stage, reducing quantity surveying and

cost engineering skill turnover and incorporate market sentiments.

There are theories such as the neo classical micro economic theory which makes
two suggestions such as an analytical tool for construction cost estimation and full cost
pricing which is the normal procedure of pricing by construction firms. However both are
exclusive theories in their own right and only one can be correct. It can be concluded that
the theory no one is more correct based on the analysis of evidences in the research
literature. In disequilibrium there are differences in behavior, however there is not much
difference between them in equilibrium when it is viewed from a practical point of view.
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Based on the differences and “the endemic nature of uncertainty in the industry in general
makes the task of estimating costs and prices difficult in practice.” ( Skitmore et al 2006 ).
Thus, this theory provides a sensible analysis for the pricing and is more close to the

market than economics.

2.3.6 Lack of task clarity.

The projects are usually having amounts that are reserved as a provisional sum for
some section of the works as the client or the designer is unsure as what would be the
actual requirement. These works usually involve specialist inputs and cannot be finalized at
the initial stage itself. In some cases the client deliberately reserves the amount to decide
at a later stage how the money has to be spent. This gives rise to an uncertain scope of
work where there is no clarity regarding the task to be carried out. Even the baseline
program of works prepared at the start of the project cannot detail the activities due this

lack of task clarity.

The lack of task clarity can give rise to errors as adequate details will not be
available and hence changes may be required to rectify the errors or incorporate the
additional details as per the new information made available. This has an impact on the
cost in terms of cost overruns and time in terms of delay which affects the performance of
the project. It is important to realize the impact such errors and changes and work to
mitigate their negative effects on the project, this paper presents a system dynamics-based
construction model, which evaluates the dynamics of change management including the
aspects of quality, scope, request for information an decisions for change approval and
their subsequent affect on the project. The developed model integrates other traditional
network based tools to make it more applicable to the real world construction projects “this
paper concludes that: (1) realism should be added to schedule planning; (2) an efficient
coordination process is needed; (3) proactive contingency plans need to be taken into
consideration; and (4) integration of network-based tools and system dynamics-based

models can contribute to management of errors and changes.” ( SangHyun et al 2007 ).

There is an increasingly alarming situation that is developing due to the
inconsistencies that are being noticed between the design that is finalized and the final
construction that is actually done in case of large building projects and the causes for the

same are identified and analyzed. To achieve the objective of collecting the information on
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the potential reasons for the discrepancies, a survey and responses from 27 contractors
was conducted at the design and construction interface of the project.

It was observed that

“the involvement of designer as consultant, communication gap between
constructor and designer, insufficient working drawing details, lack of
coordination between parties, lack of human resources in design firm, lack of
designer's knowledge of available materials and equipment, and incomplete
plans and specifications were considered as the most important causes of the
project design and construction interface inconsistencies.” (Arain et al 2006)

The least important reasons of inconsistencies between the professionals at the
design and construction interface were the involvement of the contractor at the conceptual
and design development phase, the government regulations, project management
professionals, weather conditions and nationalities of stakeholders.

2.3.7 Design delays & Approval of drawings.

The construction projects are envisaged based on the conceptual design and
drawings. If these conceptual design are not converted to actual designs and drawings
including the structural feasibility and practicality then it would necessitate changes to the
original concept design which would impact the perspective of the project itself. It would
also affect the program for the project in terms of timely completion and thus the cost of the
project.

The construction industry is recognizing the need for timely and efficient completion
of projects. Due to the fact that unexpected problems arise due to design change and affect
the construction process thereby leading to cost escalation and time delays, it is required to
evaluate the primary causes for delay to ensure that the cost and time are within the
parameters.

This paper identifies the principal factors for delays and determines their relative
importance as viewed by the various groups involved based on 83 previously identified
delay factors. It was observed that there was *“a strong consistency in perception between
clients and consultants, for example as to the importance of the ‘poor site management and
supervision' delay factor and the ‘contractor-related' delay factor category.” ( Chan et al
1996 ).Also, there were strong disagreements between the key stakeholders like the
contractors and client and or consultant and this was related to the ranking of the factors
responsible for the delays. Based on the observations it was suggested to implement

effective project management for better results.
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The delays due to design changes can help in avoiding construction claims and
disputes and it also requires an adequate knowledge and understanding of the conditions
of contract related to the causes of claims. This paper investigates the causes of delays on
130 public projects of varied categories in Jordan and to allow adequate quantitative data
to evaluate the project prior to its award. The results concluded that “the main causes of
delay in construction of public projects relate to designers, user changes, weather, site
conditions, late deliveries, economic conditions and increase in quantity.” ( Ayman , 2000 ).
These factors have a detrimental impact on the project’s success in terms of the timely and
contractual completion. Effort to give attention to the factors identified in the study will help

in mitigating the risk of contractual disputes.

The variables that have an impact on construction time and cost overruns for high
rise projects in Indonesia were identified, ranked as per their apparent significance and rate
of occurrence. “Inflationary increases in material cost, inaccurate material estimating and
project complexity are the main causes of cost overruns. The predominant causes of delay
are design changes, poor labor productivity and inadequate planning.” (Kaming et al 1997).
The variables that are considered for cost overruns and delay are grouped into factors and

their relationships are analyzed with factor analysis techniques.

The decisions that are made during the conceptual design stage and briefing of the
building project is important for its successful completion. An important decision that is
required to be taken at the early stage and which can have a major impact at a later stage
is related to the selection of the structural frame. Considering the importance of a finished
building, the selection of the structural frame should be unarguably clear and emphatic. The
final decision on the structure to be selected has to be based on the structural frames
ability to perform against the criteria for it has been designed for the scheme. However it
has been observed that “the heuristics underpinning such decisions tend not to be explicit
and thus, are difficult for inexperienced clients to understand ( Soetanto et al 2006 ).

This article reports on the research, which determined the criteria used by the
stakeholders including client organizations, design professionals and contractors while
selecting the most appropriate structural frames. The research revealed stark differences in
perceived priorities by the stakeholders and may cause friction and debates between the
designers and construction professionals and the client himself if the details are revealed in
the design stage. However, it is required for such difference of opinion are known and

debated at the design making stage to allow for more appropriate designs in future.
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The delays that are recurring in construction projects are comparable across most of
the developing countries including “several factors pertaining to local industry, socio-
economic and cultural issues and project characteristics also contribute to construction
delays.” ( Toor et al 2008 ). The survey conducted on a project in Thailand to explore the
major problems for delay indicated problems related to designers, consultants and
contractors were the foremost. Other issues causing delays were related to design delays,
inadequate resources and manpower, inefficient contractor performance and financial
difficulties and planning and scheduling deficiencies

Problems related to multicultural and multilingual environment resulting in
communication gap, excessive participants in the project and presence of foreign designers
and contractors were the least problematic issues. These findings can be of help for
project managers in developing countries including reforms in the procurement,

stakeholders and value chain management systems.

2.3.8 Owner interference & decision-making process.

The successful completion of the project in terms of cost and time has an influence
which can be a positive factor as well as a negative factor is the decision making process
which is greatly influenced by the owner. Sometimes the owner’s influence is also
construed as the owner’s interference.

According to Annoymous (2004), “Owners, particularly those new to construction,
are often so intent on cutting costs and speeding up schedules that they expect that hiring
their own contractors will work miracles. A/Es need to know the legal and financial
ramifications when advising owners in such situations, especially if a general contractor
(GC) is involved.”

There are requirements for the success of every project which are the project
parameters and performance indicators. Organizations have been developing systems to
provide much needed assistance to those involved in the process by providing data on one
approach such as strategic needs analysis in the early critical stages of the project. A total
of six research studies based on this analysis were done and this has resulted “in the
development of a series of decision-making attributes that capture the key characteristics
relevant to the project inception stages.” ( Smith et al 2008 ).

This paper identifies the best and the worst performing attributes as identified by the
stakeholders and concludes that it is difficult and challenging to work in the initial stages
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with briefing workshops which will lead to practical implementation problems if the
approach is ambitious as it is in this case. Data regarding how to overcome these lacunas

is provided in this paper.

The conventional system of engineer-procure —construct (EPC) system of contract is
no longer considered the best for power plants construction. It has been replaced by
Alliance contracting which is a viable and proven alternative to the conventional contracts.

A survey in real estate and construction revealed that complex projects worth more
than $100 million were more involved in disputes and the major causes of these disputes
were related to the owner /contractor interference, overwhelming change orders and errors
and omission by the engineer/architect.

In the EPC contracts the entire risk of the project completion is the contractor’'s
responsibility, it results in a conflicting relationship with the possibility of contractual
disputes and claims, conflict that would harm the success of the project in terms of timely
completion and financial overruns. Due to these problems a new and fresh alternative “is
the project alliance contract, which consists of a proven project delivery method that aligns
the interests of the owner and the contractor to build the project in a collaborative way,
without disputes and without major claims that often result in litigation.” ( Grynbaum , 2004).

In projects when there are the requirements of nominations to be done by the owner,
the owner has the authority to perform construction with the owner’s own workforce and
award separate contracts. However, if there is a delay from the nominated contractors, the
main contractor can claim for the delays. The coordination of the works will be required to
be done between the main contractor and the nominated subcontractors and it should be in
line with the agreed construction schedule. However the responsibility for coordination will
lie with the owner and it is the architect/engineers responsibility to inform the owner about
the same and this should not be a problem if the owner has handled projects of similar
nature. The owner can also appoint a construction manager to do the same but the cost

saving would then not be possible, (Refer Appendix 2).

According to Neap et al (2004), the principles of value base project management are
highlighted and the client’s role, responsibility and contribution of the client /owner is
investigated. The client has to ensure that the requirements and objectives are conveyed
and understood by all parties. The client has to select consultants, designers, contractors
and suppliers. It is important that these actions are performed at the appropriate times and

in the correct manner. The objectives set by the client will ensure the optimization of
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quality, cost and schedule. The owner is not only the investor but a significant stakeholder
who contributes to the project in a manner that ensure the successful completion of the

project, (Refer Appendix 3).

2.3.9 Inadequate contractor & Subcontractors experience.

In case of projects where there are contracts that are awarded solely on the basis of
the cost then these projects are likely to suffer delays as proper of evaluation of the
subcontractors has not been done. The subcontractors who have quote low or simply

missed out on any items will fail to perform thereby delaying the project.

In fact the owner may end up losing more money if the project is delayed and the
returns expected from the project get delayed. Also, by deploying the contractors or
subcontractors without checking their credentials and performance, the owner is risking the

quality of the project and his reputation

Subcontractors are often faced with the spectre of financial difficulties in case of
delayed payments which may result in the failure of the subcontractor. This paper
investigates the primary causes of business failure and to identify strategies for preventing
failure. A variety of construction professionals were interviewed regarding the causes and
whether the causes were dependent on the size of the firm and what strate