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Abstract

The main purpose or this study is to identify the causes or delays in medium scale
building projects in Sri Lanka. highlight its impact on the construction industry and

to forward recommendations for minimization or such delays .

A questionnaire survey was carried out among the professionals engaged in medium
scale building projects to identify the delays and their effects. Hundred and twenty
two professionals responded. The relative important index method was adopted to
rank the GIUSCS and effects in the order 01" their importance and "Improper project
management by the contractor"” was identified as the main cause. Other causes for
the project delays were identified as "Shortage of " labour". "Improper planning by

contractor™ and "Financial problems or the clients".

The most damaging effect or the delays was identified as the "Cost overrun” whilst

other adverse effects were recognized as "Time overrun™. "Disputes™ and ..Arbitron".

Key players in the construction industry are contractors. Consultants and clients.
They hold diverse views on the causes for delays. But at times agree on certain
issues. Hence. Spearman's Rank Correlation Coefficient method was used to check

the agreement among them.

Having identified the causes for the delays and ranking the same, separate set of
guidelines were prepared for each party. identifying the areas they need to

improve/concentrate to overcome the problem or delays.

These guidelines will ensure that clients would pay more attention on aspects such as
project management. identification or rlit requirements or the building. minimizing

design structural changes during construction and setting realistic time targets
whereas the main areas in relation to the contractors would be efficient project

management. financial management. and material procurement.
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Further. the proposed Guidelines will focus the attention of the Consultants on issues
such as minimizing discrepancies in bidding documents. effective approval process.

and identification of the client' s requirements.
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Chapter 1: Introduction

1.1 Background

The construction sector 1s one of the Important sectors that contributes 1o Sri Lanka's
cconomic growth, This sector accounted for nearly 9.2% growth in vear 2006 and

9.0% 1 year 2007 (Central Bank of Sri Lanka. 2008). During the first halt of the vear

2008, the value added i construction sector is increased by 9.29% (Central Bank of

St1 Lanka. 2008u).

Major construction projects are consisting ol both infrastructure development projects
and building construction projects. Construction activities of government seclor were
mainly - concentrated in intrastructure development projects. These  include
construction ol roads. bridges. wnnels. power plants. ete. Such major construction
projects are upper Kotmale development project. Hambantota port du‘clobmcm
project. Norochcholet coal power plant construction project and Southern eXpressway

construction project (Central Bank of Sri Lanka, 20087,

The reconstruction activities in the Fastern provinee increases  public sector
mvolvement i construction sector (Central Bank of St Lanka., 20084y, The
construction sector development is expected to grow at a higher pace in 2009, due (o
the reconstruction activities in liberated arca in North and Fast of Sri Lanka (Central

Bank of Sr1 Lanka. 200840,

Private scctor contribution 1o the construction sector development was limited to

condomimum and housing projects.

Projects are classically defined by the need to complete a task on time. 1o budget. and
appropriate quality o iechnical performance (Williams. 2003}, Most of the
construction projects cannot be completed on planned date even though customers
request thelr projects o be completed on due date. This is a huge problem in the

construction industry. where both contractors and clients have o suffer.



Few examples of project delavs i Sri Lanka are as tollows.,

High-rise building projects

Haveloek eity construction project, Colombo 6

Haveloek city project 1s one of the largest residential and commercial real state
development projects in south Asia. This project consists ol nine towers and
cach tower consists of 22 {loors. The project was inttally planned to construct
al four phases. Project was started on May 2004 and first phase was proposed
W open tor the public on August 2008 (Wikipedia encvelopedia. 2008).
However. phase T of the project was not completed even at the end of
December 2008, At that time. structural works were completed but finishing

works were on progress (Havelock City website. 2008).

Financial problems of the developer was the main reason for the delay. The
developers were supposed to sell the residences while the construction is on
progress. However, the process was not succeeded s expeeted and resulted in

financial shortages thus project delavs.
Celestial tower construction project, Colombo 3

The celestial tower 1s o 43-storied building. which consists of 176 luxury
apartments and o hotel. The project was started on carly 20035 and it was
scheduled 1o complete on March 20100 The hotel of the building. which

consists of 16 stories was planned to complete and open to the public on first

quarter of” 2009 (Cevimco Celestial Tower web site. 2008). At the end of

November 2008 only structural part of 14 stories were completed (Cevlineo
Celestial Tower web siter 2008a). The construction work was stop for about 5
month due to the security reasons as it was focated at the midst ot high security

zone i Colombo.



Medium scale building projects

Renovation of centre for banking studies hostel building at Rajagiriya.

This project was owned by the Central Bank o' Sri Lanka. The project consists
ol renovation of o three-storied building. The project was awarded o o
sovernment corporation ivolved in construction on September 2006 and
planned o complete within @ vear. However. the project was completed on

June 2008, (Central Bank of Sri Lanka. 2008b)

One reason tor the delavs was changing the desien by the client at the progress

of the building. In addition o thal. contraclor’s iImproper sie management,
unforeseen site conditions and shortage ot Tabour were also contributed o the
slowing of the process. Since the contractor of this project was a government
oreanization. rigid procurement procedures ol" them also contributed tor the

above delavs.

Construction of Central Bank regional office building at Matale

This project was also owned by the Central Bank of Sri Lanka. The project
consists ol constructing a regional office. which consists of three-storied
building at Matale, The project was awarded on December 2007 and proposed
to complete within 10 months. However. the building was completed on

January 2009 (Central Bank ot Sri Lanka. 2009).

The construction was not completed on scheduled date due to improper project
management and financial problems of the contractor. Change of original

scope by client was also atfected to the project delavs.
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Infrastructure development projects
¢ Southern express way construction project

This project consists of 128 km highway connecting Colombo, Galle and
Matara. The project was financed by Asian development bank, Japan Bank for
international  development, Nordic development fund and Swedish
international development agency. The project was planned to complete on end

of 2005 according to the original schedule. (Asian Development Bank news,

1999)

But it was abandoned for long time and at year 2005 project was restarted and

scheduled to be completed on 2008. (Sri Lanka news, 2005)

Even at the end of 2008, only part of the construction was completed. The
main reasons for delays were political issues, difficulties arise when acquiring

of lands, etc..
o Katunayaka Colombo express way construction project

The proposed project consists of 24 km expressway joining Colombo and
Katunayake. The project was initially planned on 1994 and the cost estimate at
that time was Rs 5 billion (Sunday Observer, 2006). The project was abandoned
for long time and restarted on 2007. The project was planned to complete
within 33 months. However, at the end of 2008 the progress of the project was

negligible. The main reason for delays can be political issues.

Delaying of the completion of the construction projects is a global phenomenon
(Sambasivan & Soon, 2006). There can be scveral causes for delays in construction

projects, which lead to several effects at the end.

Normally three parties involve in the construction projects. That is client, consultant
and contractor. Therefore, the causes of the delay of the construction projects can be

client, consultant or contractor related.



The client related causes can be clients financial problems. slow deciston-making.
changing the original scope and proposing unrealistic contract duration. Delays
originate due o contractor can be improper project planning. wrong construction
methods. mistakes and problems due to sub contractors. The consultant related causes
can be improper contract management. delavs moapprovals. delavs in providing
designs. cte.. Except to those causes. there can be other external causes as well such

as shortage of labour. weather conditions. unforeseen site conditions and reaulatory

changes.

The most common clfects due 1o project defavs were time overrun and cost overrun.
Cost overrun observed due o the delays in southern highway construction project is o
cood example. Another etfect due o project delays was disputes. Delays will lead to
hquidation damages and 1t can end up with disputes among client and contractor.
Those disputes ultimately leads to arbitration or litigation. Arbitration and litigation
can be identiticd as devastating effects of project delavs. Some projects were totally

abandoned due to project delavs.

The relative importance of above causes and effects can be vary according to the

conditions ot the project concern.

[dentification of causes of project delavs and their effects is of immensce help to the
future project managers o take precautionary actions and proactive measures 10

mitigate delays.

Several studies were carried out o identify causes of project delays i Mualaysia.
Saudi Arabia. Jordan. Ghana and S Lanka (Alaghbart et al.. 20070 Asaal and Al-
Hepio 20000 Odeh and Battaineh, 20020 Fringpong ctal.. 2003 Javawardane and
Pandita.2003). Some were focused on effects due to project delays (Aibinu and
Jagboro. 2002, Whereas few studies were carried out o identify both causes and

eticets of project defayvs (Sambuasivan & Soon. 2007).
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1.2 Research Problem

There were limited numbers of studies available in Sri Lanka, which deals with
causes of project delays. One such research was carried out by Jayawardane and
Pandita (2003) to understand and mitigate the factors affecting construction delays,
addresses the building construction industry of Sri Lanka as a whole. However, the

causes of project delays can be varied according to the type of the project.

The researches to identify the effects due to project delays are limited in Sti Lanka.
Although such researches were carried out in other parts of the world, their
applicability to Sri Lanka is inappropriate since the conditions are different from

country to country.

Medium scale building projects are contributing 35% of construction projects in Sri
Lanka (Central Bank of Sri Lanka, 2008). Delays are inevitable in these medium
scale-building projects. Therefore, identification of causes and effects of project
delays specific to medium scale building projects are of great importance to mitigate

those delays.

Identification of causes and effects of the delays in medium scale building projects
will help the future project mangers to reduce project delays. Therefore, this problem
re. Identification of causes and effects due to project delays in the medium scale

building projects is used as the research problem.



1.3 Research Objectives

The purpose of this study is to discover causes and effects of project delays and

provide guidelines to minimize those delays.

The specific objectives of this research are,

e To identify the major causes for delays in medium scale building projects
e To identify cffects due to the delays in medium scale building projects

e To develop guidelines for contractors, consultants and clients to reduce the

project delays in medium scale building projects.

1.4 Significance of the study

This research mainly concerns about the medium scale building projects in Sri Lanka.
Even though the medium scale buildings are constructed in all parts of Sri Lanka,
most of them arc consolidated to urban areas. Large proportion of medium scale

buildings arc utilized for office buildings, apartments or shopping complexes.

Delays are highly observed in these medium scale building projects. The involvement
of the consultants in the medium scale building projects are low when compare with
the high-rise building construction projects. Normally sitc engineers from consultants
are allocated for the high rise building projects. In Sri Lanka very limited number of
medium scale projects has consultants’ site engineers. Therefore project management
activities and quality assurance processes are limited in medium scale building

projects when compare with high-rise building projects.

Contractors having M-1 grade can only involve in construction of the high rise
buildings. The experiences of the M-1 contractors are very high and those companies
have good financial background. Therefore the problems arises at the construction

stage are minimum and as a result delays can also be minimized. But, for the medium




scale building projects contractors with M-4 grade can contribute. The financial
background and experience of those contractors are limited when compare with the
M-1 contractors. Therefore, the problems arise at the medium scale building projects

are high. This can lead to project delays.

Identification of causes for these delays in medium scale building projects is highly
useful for the contractors and other professionals, in construction industry to mitigate

delays in their future projects.

Medium scale building projects are contributing to 35% of construction projects in
Sti Lanka (Central Bank of Sri Lanka, 2008). The growth of construction sector is
9.2% in first half of the year 2008. It was observed that Sri Lankan economy was
grown by 6.8% and 6.6% in 2007 and in first half of the 2008 respectively. The
growth in construction sector immensely contributes to the above economic growth of
the country. Delays in construction projects affects to the growth of the construction
sector and therefore to the growth of the Sri Lankan economy. Therefore, minimizing
project delays is of paramount importance to improve the growth of the construction

sector and finally to the economic growth of the country.

1.5 Methodology

The causes and effects of the project delays were identified using the findings of
previous researches and interviewing the professionals working in the medium scale
building projects in Sri Lanka. A questionnaire was preparcd using the findings and a
pilot study was carried out among ten professionals working in medium scale
building construction projects. The sample was sclected according to snowball
sampling method. The questionnaire was distributed using e-mail and manual means.

i.e. by hand and by post.

Importance and severity of each cause and effects was calculated using the
importance index and severity index respectively. By using those two indices, relative

important index was calculated. This was used to rank identificd causes and effects.



This was done scparately for responses of consultants, contractors, clients and general
basis. Then the agreements among those groups were checked using the spearman’s

rank correlation coefficient.

According to those findings, guidelines were developed for consultants, contractors

and clients to minimize project delays in medium scale building projects.

1.6 Scope and Limitations

This research was mainly aim for the medium scale building projects. Therefore the
findings of this research may only applicable to the medium scale building projects in

Sr1 Lanka.

The questionnaire was distributed via c-mail and manual means. Most of the
responses came through the e-mails. The paper-based questionnaires were distributed
among the professionals working in medium scale building projects. However,
responses {rom paper-based questionnaire were minimal. Therefore, the findings of
this research may more applicable to the medium scale building projects constructing
in urban areas of Sti Lanka. The views of the professionals, who are not using e-mail

were limitedly included in this research.

1.7  Key Findings

<]

Identificd major cause of project delays of the medium scale building projects 1s the
improper project management by the contractor. Remaining causes are: shortage of
labour, improper planning of the contractor, financial problems of the clients, poor
contract management by the consultant, client changes their original scope, weather
conditions, shortage of equipments, delay in preparation of drawings and shortage of

material at the market.



The highest agreement was observed among consultants and clients, whereas the

lowest agreement was observed among clients and contractors.

The main effects of project delays are cost overrun, time overrun, disputes,
arbitration, litigation and total abandonment of the project. In relate to effects, high

agreement among all three parties was observed.

1.8 Chapter Breakdown

Chapter 2 gives the theoretical background of the study. It describes about the past
studies carried out to identify the causes of project delays and effects due those

delays.

Chapter 3 gives the methodology adopted to find the causes and effects of project

delays in medium scale building projects in Sri Lanka.

Chapter 4 describes the methods of analysis and compares the findings of the canses
and effects of project delays in Sri Lankan medium scale building projects with the

findings of other researches all over the world.

Chapter 5 provides summary and conclusions of the research. It describes about main
causes and effects of project delays in medium scale building projects and
recommendations done for the consultants, contractors and clients to minimize

project delays in medium scale building projects.
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Chapter 2: Literature Review

2.1 Categories of building projects

Building construction projects can be divided in to three parts.
1. High rise building projects
2. Medium scale building projects

3. Small scale building construction projects

High-rise buildings are buildings, which have 10 or more than 10 stories. Mainly high
rise buildings are used for office complexes and apartment complexes. These are
owned by private companies or the government. Most of these buildings are
constructed by private construction companies. Since the cost involvements of these
constructions are high, these buildings can be constructed only by the construction
companies, which have ICTAD grades M1 or M2. The private consultancy
companies do the consultancy part of these buildings. High-rise building projccts are
normally constructed at urban areas. Recently most of these building projccts were
started in Colombo and suburbs in Sri Lanka to facilitate the housing demand of

urban population.

Medium scale buildings are those, which have 2 to 10 stories. These buildings also
used as office complexes, shopping complexes and apartment complexes. These are
owned by individuals, private companies or the government. Most of these buildings
are constructed by private construction companies with the consultancy of private
consultation companies. Due to the cost involvement, construction companies which

having ICTAD grades M1, M2 or M 3 can engage in construction of these buildings.

11



Small-scale construction projects are mainly consists of house construction projects.
Houses are considered as individual dwelling units. Normally houses consist of single
or two-storied buildings. Most of the occasions in house construction projects, the
involvement of the consultants is limited to prepare of designs. Usage of proper

project management methods is also minimal in these projects.

In this research, our focus is mainly on medium scale building construction projects.
Since these buildings are constructed all over the Sri Lanka, identification of causes
of project delays and their effects can be of great help for the professionals working

in those projects.

2.2 Types of Project Delays

Delays can be due to the fault of consultant, contractor or client. They can be

categorized in to three types (Williams, 2003).
o Excusable compensable delays

These delays are occurring due to the fault of clients. Therefore, contractors can claim

for damages and extension of time.
o Excusable non compensable delays

These are occurring due to other causes excluding the faults of clients and
contractors. Therefore, contractor can claim for extension of time. However,
contractor cannot claim for the damages. At the same time, clients cannot claim for

liquidation damages as well.
¢ Non excusable non compensable delays

These delays occurred due to contractors’ faults. Therefore, the contractor cannot
claim extension of time whereas, clients can claim for the liquidation damages of

such delays.

12



2.3 Studies on Causes of Project delays

There are many studies carried out in all over the world to identify the causes of the

project delays. However, specific studies to identify the causes and effects of project

delays were limited.

Sambasivan and Soon (2007) conducted a study to identify the causes and effects of
the project delays in Malaysian construction industry. They have initially identificd

28 causes for delays of construction projects. They have divided these causes in to

eight categories as follows,

1. Client related causes

1i.
1.

1v.

Finance and payments of completed work
Owner Interference
Slow decision making

Unrealistic contract duration and requirements imposed

2. Contractor related causes

1.

1v.

vi.

Subcontractors

Site management

Construction methods

Improper planning

Mistakes during construction stage

Inadequate contractor experience

3. Consultant related causes

1.
1.

1v.

Contract management
Preparation and approval of drawings
Quality assurance/control

Waiting time for approval of tests and inspection

13



4. Material related causes

i.  Quality of material

ii.  Shortage in material

5. Labor and equipment category causes

i.  Labor supply
ii.  Labor productivity

iii.  Equipment availability and failure

6. Contract related causes

i.  Change orders

ii.  Mistakes and discrepancies in contract document

7. Contract relationship related causes

i.  Major disputes and negotiations
ii.  Inappropriate overall organizational structure linking to the project

iii. Lack of communication between the parties

8. External causes

i.  Weather condition
ii.  Regulatory changes
iii.  Problem with neighbors

iv.  Unforeseen site condition

Accordingly, major causes of project delays in Malaysian construction industry are

identified as follows (Sambasivan & Soon, 2000).

14
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Contractor’s improper planning

Contractor’s poor site management

Inadequate contractor experience

Inadequate client’s finance and payments for completed work
Problems with subcontractors

Shortage in material

Labor supply

Equipment availability and failure

R I B BRI S

Lack of communication between parties

10. Mistakes during the construction stage

In this study, the analysis was done by considering the total construction industry as a
whole. However the causes and effects of delays can be, vary with the type of the
project. For example, the causes of delays in building construction project can be
different from road construction project. Whereas the causes and effects of project

delays can be, vary from country to country.

Same kind of study was carried out by Alagbari et. al (2007). to identify the main
causes of delays in building construction projects in Malaysia. They have divided the
causcs of project delays according to the responsibility. They have initially identified
32 causes of building project delays and categorized them according to the

responsibility of contractor, owner, consultant or external as follows.

1. Contractor’s responsibility
1. Delay in delivery of materials to site
1.  Shortage of materials on site
. Construction mistakes and defective work
iv.  Poor skills and experience of labour
v.  Shortage of site labour

vi.  Low productivity of labour



VIi.
viil.

1X.

x1.

X11.

o

(@)

+

1.
1ii.

v.

Vi,

L.
1.

Hi.

1v.

vi.

1.

1.

1.

1v.

Financial problems

Coordination problems with others
Lack of subcontractor’s skills
Lack of site contractor’s staff
Poor site management

Equipments and tool shortage on site

Consultant’s responsibility

Absence of consultant’s site staff

Lack of experience on the part of the consultant

Lack of experience on the part of the consultant’s site staff
(managerial and supervisory personnel)

Delayed and slow supervision in making decisions
Incomplete documents

Slowness in giving instructions

Owner’s responsibility

Lack of working knowledge

Slowness in making decisions

Lack of coordination with contractors

Contract modifications (replacement and addition of new work
to the project and change in specifications)

Financial problems (delayed payments, financial difficultics,

and economic problems)

External factors

Lack of materials on the market

Lack of equipment and tools on the market

Poor weather conditions

Poor site conditions (location, ground, etc.)

Poor economic conditions (currency, inflation rate, etc.)

Changes in laws and regulations

16



vii.  Transportation delays

viil.  External work due to public agencies (roads, utilities and public

services)

The main causes of project delays in Malaysian building construction projects were

identified as follows (Algabari et al, 2007).

. Financial difficulties and economic problems
Supervision too late and slowness in making decisions
Slow to give instructions

Lack of materials on market

Poor sitc management

Material shortages on site

Construction mistakes and defective work

© =N e

Delay in delivery of materials to site
Slowness in making decisions
10. Lack of consultants expcrience

11. Incomplete documents

The study identified that the financial problems as the main factor in delaying
construction projects from the contractor’s as well as owners’ point of view. From the
consultants point of view the main factor that contributes to delay in construction
projects was ineffective or Jack of supervision, followed by slowness of giving
instructions and lack of experience. The most important external factor that causes

delays was lack of material, tools & equipments at the site.

The findings of Algabari et. al (2007) was different from that of Sambasivam and
Soon (2007), although both researches were carried out in Malaysia at same time
period. Sambasivam & Soon (2007) used generalized approach whereas Algabari et.

al. (2007) used specific approach to identify project delays in building construction
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projects in Malaysia. This shows that the causes of project delays can be vary from

project to project.

Asaaf and Al-Hejji (2006) identified causes of delays and their importance in large-

scale construction projects in Saudi Arabia. They identified 73 causes of project

delays by literature survey and interviewing the professionals involved in the

construction industry. They categorized those causes under nine categories as

follows.

1. Project related
1.
it
1.

VI,

2. Owner related

1.

1v.

V1.

Vil.

Vil

Original contract duration is too short

Legal disputes b/w various parts

Inadequate definition of substantial completion

Ineffective delay penalties

Type of construction contract (Turnkey, construction only)

Type of project bidding and award (negotiation, lowest bidder)

Delay in progress payments by owner

Delay to furnish and deliver the site to the contractor by the
owner

Change orders by owner during construction

Late in revising and approving design documents by owner
Delay in approving shop drawings and sample materials

Poor communication and coordination by owner and other
parties

Slowness in decision making process by owner

Conflicts between joint-ownership of the project

Unavailability of incentives for contractor for finishing ahead
of schedule

Suspension of work by owner
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3. Contractor related

1.

11

v,

vi.

VII.

Viii.

xI.

Xil.

Xiil.

Difficulties in financing project by contractor

Contflicts in sub-contractors schedule in execution of projcct
Rework due to errors during construction

Conflicts b/w contractor and other parties (consultant and
owner)

Poor site management and supervision by contractor

Poor communication and coordination by contractor with other
parties

[neffective planning and scheduling of project by contractor
Tproper eonstruciion methods implemented by contracior
Delays in sub-contractors work

Inadequate contractor’s work

Frequent change of sub-contractors because of their inefficient
work

Poor qualification of the contractor’s technical staff

Delay in site mobilization

4. Consultant related

1.

iil.

vi.

VI1.

Delay in performing inspection and testing by consultant

Delay in approving major changes in the scope of work by
consultant

Inflexibility (rigidity) of consultant

Poor communication/coordination between  consultant  and
other partics

Late in reviewing and approving design documents by
consultant

Conflicts between counsultant and design engineer

Inadequate experience of consultant



5. Design related
1. Mistakes and discrepancics in design documents
1. Delays in producing design documents
1i.  Unclear and inadequate details in drawings
1v. Complexity of project design
v. Insufficient data collection and survey before design
vi. Misunderstanding of owner’s requirements by design engincer
vil. Inadequate design-team experience

viii. Un-use of advanced cngineering design software

0. Materials related
i. Shortage of construction materials in market
1. Changes in material types and specifications during
construction
. Delay in material delivery
1v. Damage of sorted material while they are needed urgently
v. Delay in manufacturing special building materials
vi. Late procurement of materials
vil. Late in selection of finishing materials due to availability of

many types in market

7. Equipment related
1. Pquipment breakdowns
. Shortage of equipment
1. Low level of cquipment-operator’s skill
iv. Low productivity and efficiency ot cquipment

v. Lack of high-technology mechanical equipment

8. Labors related
1. Shortage of labors
. Unqualified workforce

1. Nationality of labors



Low productivity level of labors

Personal conflicts among labors

9. External causes

ii.
iii.
iv.

V.

vi.

vil.

VIIL.

XI.

Xii.

Effects of subsurface conditions (e.g., soil, high water table,
etc.)

Delay in obtaining permits from municipality

Hot weather effect on construction activitics

Rain effect on construction activities

Unavailability of utilities in site (such as, water, clectricity,
telephone, etc.)

Effect of social and cultural factors

Traffic control and restriction at job site

Accident during construction

Differing site (ground) conditions

Changes in government regulations and laws

Delay in providing services from utilities (such as water,
clectricity)

Delay in performing tinal inspection and certification by a third

party

Ranking of causes for delays in large construction projects in Saudi Arabia were

categorized according to the respondents as table 1.1. (Asaaf and Al-Hejji, 2000).
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Table 1.1- Causes of project delays in large construction projects in Saudi Arabia

(Asaaf and Al-Hejji, 2006)

Causes identified by
Clients

Causes identified by

contractors

Causes identified by

consultants

1 | Shortage of labor

Delay in progress payments
by owners

Type of project bidding and
award

2 | Unqualified work force

Late in reweaving &
approving of design
documents by owners

Shortage of labor

3 | Ineffective planning by
contractor

Change orders during
constructions

Delay in progress payments
by owners

4 | Low productivity level of
labor

Delay in producing design
documents

[neffective planning by
contractor

5 | Hot weather effect on
construction activities

Late in reweaving &
approving of design
documents by consultant

Change orders by owner
during constructions

6 { Conflicts with sub

Difficulties in financing

Low productivity level of

contractors project by contractor labor

7 | Poor site management by Mistakes & discrepancies in | Difficulties in financing
contractors design documents project by contractor

8 | Inadequate contractor Late procurcment of Poor site management by
experience materials contractors

9 | Effects of surface conditions

Inflexibility of consultant

Poor qualifications of
contractors technical staff

10 | Change orders by owner
during constructions

Slowness of decision making
by owners

Delay in material delivery

Asaaf and Al-Hejji (2000) ranked the causes of delays as follows.

1. Owner related factors

2. Contractor related factors

3. Design team related factors
4. Labor related factors

5. Consultant related factors
6. Matcrial related factors

7. External factors

8. Project elated factors

6. Equipment related factors
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Average time overrun in large construction projects in Saudi Arabia was between
10% and 30% of original duration (Asaaf and Al-Hejji, 2000). Study indicated that
the highest frequency factor for the delay was awarding the contracts to the lowest

bidder, Common cause identified by all the parties was “Change orders by owner

during construction”.

Major causcs of project delays in large construction projects in Saudi Arabia
identified by Asaaf and Al-Hejji (2006) is different from findings of Sambasivam &
Soon (2007). In Saudi Arabia labour problem is one of the major cause for project
delays (Asaaf and Al-Hejji, 2006), whercas in Malaysia labour problem has obtained
middle level significance (Sambasivam & Soon, 2007). This shows that causes of

project delays can be different {rom country to country.

Odeh and Battaineh (2002) identified causes of delay in traditional type of contracts
in Jordan. This rescarch was aimed at identifying the main causes for delay in
construction projects with traditional type contracts. Twenty-Eight causes of delays
were identified in traditional construction projects in Jordan and categorized them in

to following major groups (Odeh & Battaineh, 2002).

I. Client related factors
i. Finance and payments of completed work
. Owner interference
iii. Slow decision making by owners

iv. Unrealistic imposed contract duration

2. Contractor related factors
1. Subcontractors
il. Site management
iii. Construction methods
iv. Improper planning
v. Mistakes during construction

vi. Inadequate contractor experience
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3.

0.

8.

Consultant related factors
i. Contract management
ii. Preparation and approval of drawings
iii. Quality assurance & control

iv. Waiting time for approval of tests and inspections

Material related factors
1. Quality of material

ii. Shortage of material

Labor & equipmenit related factois
1. Labor supply
1i. Labor productivity

ii. Equipment availability and failure

Contract related factors
i. Change orders

1. Mistakes and discrepancies in contract docunient

Contractual relationship related factors

i. Major disputes and negotiations

ii. Inappropriate overall organization structure linking all parties

to the project

iii. Lack of communication among parties

External factors
i. Weather conditions
ii. Regulatory changes and building code
iii.  Problems with neighbors

iv. Unforeseen ground conditions
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According to findings of Odeh and Battaineh (2002) major causes of project delays in

traditional construction projects can be ranked as follows.

Table 1.2- Causes of project delays in traditional contracts in Jordan (Odeh and
Battaineh, 2002)

Causes identified by consultants Causes identified by contractors

1 | Inadequate contractor experience Labor productivity problems

2 | Finance & payment problems of clients | Owner interference

3 | Subcontractor related issues Inadequate contractor experience

4 | Owner interference Finance & payment problems of
clients o

5 | Slow decision making by owners Improper site management by
contractors

6 | Unrealistic contract durations given by Ihmproper construction methods by

clients contractors
7 | Improper contract management by Equipment availability & failures
consultants
8 | Improper planning by contractor Slow decision making by owners
9 | Labor productivity problems Subcontractor related issues
10 | Shortage of labor [mproper planning by contractor

Accordingly, the main factor contributes to delays in traditional construction projects
in Jordan was lack of labour productivity. This was again different from the
Malaysian studies (Sambasivam & Soon, 20006). This depicts causes of delays can be

varied [rom country to country.

Frimpong et. al. (2003) carried out a case study to analyze causes of dclays of
groundwatcr projects in Ghana. Ground water projects consists of ground water

exploration, bore hole drilling, puniping test, water quality analysis and civil works.

Frimpong et. al. (2003) had identified 26 factors for the project delays by taking in to
consideration of a specific ground water project in Ghana. The identified causes of

delays arc as follows.
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Planning and scheduling deficiencies
Deficiencies in cost estimates prepared
Inadequate control procedures

Delays in work approval

Waiting for information

Mistakes during construction

Delays in inspection and testing of work
Cash flow during construction

Frequent breakdowns of construction plant and equipment

. Shortages of technical personnel

. Labor shortages

. Monthly payment difficulties

. Poor contract management

. Shortage of materials, Plant/equipment parts

_Contractor’s financial difficulties

. Low bid

. Material procurement

. Imported materials

_Late delivery of materials and equipment

. Escalation of material prices

. Slow decision-making

. Inflation

73 Difficulties in oblaining construction materials at ofticial current prices
24.
25.
20.

Ground problems
Bad weather

Unexpected geological conditions

According to findings of Frimpong ct. al. (2003) ranked causcs of delays of ground

water project are as follows.

1.
2.
3.

Monthly payment difficultics
Poor conftract management

Material procurement
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[nflation

Contractor’s financial difficulties
Escalation of material prices
Cash flow during construction

Planning and scheduling difficultics

Bad weather

10. Deficiencies of cost estimate prepared

Findings of Nigeria (Frimpong et. al., 2003) were inline with that of Malaysia
(Sambasivan & Soon, 2006). According to the both of studies, financial problems was
identified as main cause for project delays. Research carried out by Frimpong ct. al.
(2003) did not consider whole construction industry in Ghana. It only considered

about a specific project.

Jayawardane & Pandita (2003) identified 45 factors for project delays of construction

industry in Sri Lanka. They categorized those causes in to 11 categories as follows.

1. Material related factors
i. Shortage of material
ii. Change the type and specifications
iii. Slow delivery
iv. Damage in storage on site
2. Manpower
1. Shortage
ii. Labour skills

iii. Labour disputes/Strikes

3. Equipment
i. Failure L
ii.  Shortage
iii. Unskilled operation

iv. Slow delivery
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4. Financing

11.

1.

5. Changes

1i.

1v.

Vi,

Vii.

6. Government

11.

7. Scheduling

1.

iil.

1v.

8. Controlling

1.

Old machinery

Contractor’s cash position
Delay in payments by clients

Delay in certification by consultant

Owner / consultant

Errors made by consultant

Foundation conditions encouniered at field
Mistakes in soil investigation

Water table condition

Geological condition at the site

Errors committed during construction at site

elations

Obtaining permits from relevant authorities

Excessive bureaucracy in Government offices

Preparation and approval of drawings

Lack of training of management to model the construction
operation

Lack of data base in estimating duration and resources

Inadequate carly planning

Waiting for sample approval

Inspection and testing procedure
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9. Environment
i. Rainy weather
1. Social and cultural factors

iii. Limited working hours

10. Contractual Relationship
1. Conflicts between contractor and consultant
ii.  Uncooperative owner
iii. Slowness of owner’s decision making process
iv. Joint ownership
v. Poor organization of contractor and consultant
vi. Difficulties of coordination and insufficient communication
vii. Delay due to sub contractor
viil. Delay due to lack of facilities to sub contractor
ix. Unavailability of professional construction management team

x. Legal disputes between parties involved in the project

11. Location of site
1. Access to the site
ii. Surrounding

1. Lack of area for operation/ material stocks

According {o Jayawardane & Pandita (2003), main delaying factor identificd was
rainy weather. Since Sri Lanka is a tropical country, this can be well acceptable. The
other main causes of project dclays identified by them were “Design changes by
owners & consultants” and “Manpower shortages”. Jayawardane & Panditha (2003)’s

findings were generalized to the building construction projects in Sri Lanka.

Project size, which measured in m* gross external floor area, and project standard,
which measured in building construction cost/m® gross cxternal floor area are founded

as significant drivers of construction speed in residential building projects in



Germany (Stoy et.al., 2007). This shows that the speed of construction can be vary

with the type of the project.

The causes of delays can be varied according to following factors.

2.4

Geographical location of the project
Type of the construction project

Method of the construction project (i.e. traditional construction projects, Turn

key projects, ctc.)

Studies on Effects due to construction delays

Aibinu and Jagboro (2002) identified the effects of consfruction delays in Nigeria.

The 1dentified effects due to project delays in Nigeria are as follows,

B

wn

0.

Time overrun
Cost overrun
Disputes
Arbitration
Litigation

Total abandonment

According to their analysis ranking of effects of project delays were as follows

(Anibu and Jagboro 2002).

L

o

L]

wn

Time overrun

Cost overrun
Disputes

Total abandonment
Arbitration

Litigation
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Effects of the delays in construction projects can be changed according to the type of
project (Samabasivan & Soon, 2000). For example, delays in infrastructure
development project like southern high way will cause luge economic loss to the
whole country, whereas delay in construction of house can only affect to the

respective client.

Sambasivan & Soon (2007) adopted same effects of project delays identified by
Anibu and Jagboro (2002). The ranking of effects due to project delays in Malaysian

construction industry as follows (Sambasivan & Soon, 2007).

1. Time overrun
Cost overrun
Disputes
Arbitration

Litigation

R

Total abandonment

Although the first two effects due to project delays were identical in Malaysia
(Sambasivan & Soon, 2007) and in Nigeria (Anibu & Jagaboro, 2002) “total
abandonment” was more prominent in Nigeria. In Malaysia, “total abandonment” was
categorized at last. This shows that the effects due to project delays can be varied

from the country to country.

2.5 Methods to minimize project delays

Most of studics identified that the improvement of ‘contractors managerial skills’ was
one of the basic needs to reduce project delays Fringpong et.al. (2003) suggested
introducing continuous training programs o contractors’ managerial staff as a

solution.
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To reduce the selecting of incapable contractors at bidding stage Sambasivan & Soon
(2007) suggested introducing different selection process that gives more weight to

capabilities rather than the price of the bid.

“Change orders” is one of the major factors contributes to delays. To reduce delays
most of the studies suggested to minimize the change orders (Sambasivan & Soon,

2007; Assaf & Al-Hejji, 2006; Jayawardane & Pandita, 2003).

Fringpong et.al. (2003) suggested, introducing effective and efficient material

procurement system at the site level to minimize the shortage of materials at site.

To mitigate the delays occuiring due to approval of drawings Assaf and Al-Hcjji

(20006) suggesied consultants to minimize the delays in the approval process.

Sambasivan and Soon (2007) suggested contractors to appoint able site managers for
the smooth execution of work .Since the site managers should plan the work program
according to day to day conditions they should be capable of handling those projects

with good project management skills.

To minimize the delays due to changes in weather conditions Jayawardane & Pandita
(2003) suggested to consider the weather patterns at the initial planning stage of the

project.

Since the ‘shortage of labour’ is a huge problem in construction industry
encouragement of existing workers to acquire new specialized skills was suggested
by Jayawardanc & Pandita (20006) after considering the construction industry in Sil

Lanka.

Aibinu and Jagboro (2002) suggested two methods to minimize project delays. First
was acccleration of site activities and the second was to increase the contingency

allowances.
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2.6  Relative Important Index

Sambasivan & Soon(2007), Jayawardane & Pandita (2003), and Abinu & Jagoor

(2002) used the relative important index to determine the relative importance of the

causes of project delays.

They have adopted five point Liket scale to define the importance of the causes. The

relative importance index as follow.
RII= ¥ W_
A*N

Where ‘W’ 1s the weighting given to cach factor by the respondent (ranging from 1 to
5), ‘A’ is the highest weiglht (i.e. 5), and ‘N’ is the total number of respondents. ‘RIT’

value had a range from 0 to 1. Higher value of RII gives higher significance for the

cause.

Frimpong et. al. (2003) used same method to analyze the significance of causes.

However, he names it as “relative important weight”.

Assaf & Al Hejji (2007) used different approach to calculate the importance of the

causes. He defined “Frequency Index” and “Severity Index’ as follows.
Frequency Index (¥I) =) a (n/N) * 100 /4

Where “a” is the constant expressing the weight given by each respondent, “n’ 1s the
frequency of the response, and “N” is total number of responses. Frequency index

was uscd to categorize causes according to {requency of occurrence.
Severity Index (S1) = > a (/N) * 100 /4

Where “a” is the constant expressing the weight given by each respondent, “n” is the
frequency of the response, and “N” is total number of responses. Severity index was

used to categorize causes according to the severity of occurrence.

The importance of each cause is based on the frequency and severity of it. Therefore,

Assaf & Al Hejji (2007) defined relative important index as follows.
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Relative Importance Index (RII) = FI * S

Assaf & Al Hejji (2007)’s approach of calculating relative importance index is better
than that of the other researchers’. Respondent has to answer two questions for one
cause (1.c. frequency of occurrence and degree of severity), it gives more realistic

picture about the causes of delays.

277 Spearman’s Rank Correlation Coefficient

The objective of rank correlation methods is to assess the degree of monotonicity
between two or more series of paired data (Costa & Roque, 2000). Correlation can be
defined as rclationship measure among different parties of factors. It gives the
strength of their relationships. Spearman’s rank correlation coefficient is a non-
parametric test. (Distribution free tests) These tests have the obvious advantage of not

requiring the assumption of normality or the homogeneity variance (Assaf & Al-

Hejji, 2006).

Spearman’s rank correlation coefficient can be defined as follows, when there are no
bl

tied ranks.

p=1 - 63
n (n>-1)

Where, ‘d’ is the difference in the rank of the values of each matched pair and ‘n’ is

the Number of pairs of rank.

If tied rank exists, spearman’s rank correlation coefficient can be defined as follows,

p= . o n (XY - (OO (D)
[0 (x5 - (XX 1" [n(Zydy - (Zyh) 17
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Where, x; is the rank given by first group, y;is the rank given by second group and n

1s the number of pairs of ranks.

In spearman’s rank correlation coefficient if concordance is perfect p = 1 If
discordance is perfect p = -1. The value of p in all other cases lies between these
limits (O’Brien & Griffiths, 1965). Spearman’s rank correlation coefficient equal to 1
indicate the perfectly positive correlation. p= -1 indicates perfectly negative

correlation. p= 0 indicates no correlation among the parties.

To check whether the value obtained for the spearman’s rank correlation coefficient
could be a result of chance, significance level of the relationship is used. This
significance level can be checked by using a graph, which shows significant level and
the degree of freedom (Appendix 3). If the results are above 0.1% significance level,
it can be 99.9% confident that the correlation has not occurred by chance. If the

results are above 1% significance level, it can be 99 % confident that the corrclation

has not occurred by chance.

2.8 Chapter Summary

There were quite a large number of researches were carried out in the world to
identify causes of project delays and as well as there effects. The causes can be varied
with the type of the project. Although there were few rescarches in Si1 Lanka to
identify the causes of project delays, no evidence was found regarding researches on
their effects. Most of the researchers were used ‘relative important index” method to
identify the fmportance of the project delays. Those studies reconuuiended
‘improvement of project management skills of the contractors’ staff’, ‘minimization
of change orders’, ‘introduction of efficient material procurement’, etc. to reduce

project delays.
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Chapter 3: Methodology

3.1 Identification of causes and effects of the project delays

The causes and effects of project delays were identified by referring previous
research findings and interviewing the professionals working in the medium scale
building projects. Those professionals were consisting of engineers, architects and
quantity surveyors working in construction companies, consultancy companies and

for the clients in S11 Lanka.

Most of the causes for project delays in Sri Lanka are inline with the causcs identificd
in Malaysia by Sambasivan & Soon (2007). They had identified 27 causes for project
delays. However, some of the causes identified by Sambasivan & Soon (2007) were
not taken in to our research since they are minimal significance to Sri Lanka. Some
additional causes identified by interviewing above partics were included to the causcs
obtained from Sambasivan & Soon (2007). Accordingly, below mentioned causes of

project delays for medium scale building projects were used for the research.

Client Related Causes

1. Financial problems of clients

2. Owner’s interference

3. Slow decision making by client

4, Unrealistic contract duration proposed by client
5. Clients change their original scope.

Contractor Related Causes

1. Improper project management
2. Improper construction methods
I i . - :

3. Improper planning
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4. Errors during construction
5. Inadequate experience

6. Discrepancies with clients

Consultant related Causes

1. Poor contact management

2. Delay in preparation of drawings
3. Delay in approval

4. Delays in inspection

5. Lack of quality assurance

Other Causes

1. Shortage of materials

N2

Shortage of labor

(2

Shortage of equipments

4. Disputes

wn

Lack of communication
6. Weather condition
7. Unforeseen site conditions

8. Regulatory changes

Iffeets of construction projects delays, which were identified, by Aibinu and Jagoor
(2002) were taken in to consideration in Malaysia by Sambasivan & Soon (2002).
According to interview with the professionals, similar kinds of elfects of project
delays were identified in Sri Lanka. Accordingly identified effects due to delays of

medium scale building projects are as follows,
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I. Time overrun

2. Cost overrun
3. Disputes

4. Arbitration

5. Litigation

6. Total abandonment

3.2 Questionnaire Besign

Questionnaire was prepared to identify the frequency of occurrence and degree of
severity of each cause and the effect. A sample questionnaire is attached in

appendix-1 and appendix-2.

The questionnaire was consists of three parts. First part is used to identify background

characteristics of the respondents. Accordingly following information was obtained.

[. Lducation qualifications of the respondent —
Whether respondent having,
e Diploma,
e Basic degree,
e Masters degree or
o Doctorate

ixperienece of respondent in construction sector-

[
—

It categorized as,
o Dbelow 5 years,
% Between 5 to 10 years,
o Between 10 to 20 years or
e  Above 20 years
3. Gender of the respondent

4. Respondent working for a consultant, contractor or for a client
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Second part of questionnaire was developed to identify the relative importance of the
identified causes. Accordingly, respondents were asked (o categories frequency of
occurrence and degree of severity of each cause according to their experiences in the
medium scale building projects. Four point Likert’s scale was used to identify the

causes of the project delays. Likert’s scale used for the frequency of occurrence is as

follows.

[

Rarely

2. Often

3. Sometimes
4

Always

Similarly, Likerts’ scale used for the degree of severity is as follows.

[

Little
2. Moderate
3. Greater
4

Extreme

Fmally n the second part, respondents were asked to write any additional cause they

may think which can cause to the delays in medium scale building projects.

sembasivam & Soon (2007), Fringpong et. al. (2003), Odeh & Battaineh (2002) and
Abinu & Jagboro (2002) directly asked importance of each cause of delay in their
questionnaires. However, Assaf & Al-Hejji (2006) asked frequency of occurrence and
degree of severity of each cause scparately and calculated related importance from
that. By analyzing the both mcthods, it was identified that method used by Assaf &

Al-Hejji (2006) is more meaningful. Hence, same method was adopted for this study.

ihird part of the questionnaire was designed to identify the effects, which can occur

Jue to those delays. Same as the second part respondents were asked to categorise the

39



effects of delays according to frequency of occurrence and degree of severity. Same
Likerts” scale, which was used at the second part, was used for the third part. Finally,
respondents were asked to write any additional effect they might think which can

occure due to delays in medium scale building projects.

3.3 Sample Selection

Sample was consists of professionals working in the medium scale building projects
all over the Sri Lanka. These professionals were working for the consultants,
confractors or clients. These professionals consists of engincers, architects, quantity

surveyors, etc..

Snowball sampling technique is used for selection of a random sample. This sampling
method comes under non-probability sampling techniques (Sambasivam & Soon,
2007). Sampling elements were identificd by convenience and through referral
networks. This method of sampling is preferred when it is difficult to get response

from sample elements selected at random (Williams, 2003).

The questionnaire was distributed through e-mail and manually. The respondents
were asked to fill the questionnaire and send it by e-mail or submit the questionnaire
by hand or by post. Initially questionnaire was sent through referral network and
asked them to forward it to their referrals. This mecthod helps to send the
juestionnaire to the professionals working in all provinces in Sri Lanka, hence make
the sample more random. In the questionnaire, it is specially mentioned that the
people who is having experience in medium scale projects only should respond. Since
the questionnaire was distributed, using referral network the respondent rate became
high. Most of the responses were obtained through e-mail. The manual submission of

questionnaire was negligible.
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3.4 Calculation of relative importance

According to the responses obtained for the frequency of occurrence frequency index

was calculated. Frequency index can be defined as follows.

Frequency Index =3 a (n/N) * 160/4

Where ‘a’ is the constant expressing weighting given to the cach response, ( 1 for

rarcly, 2 for sometimes, 3 for often and 4 for always)
3 . . " .

" 1s number of respondents in each category

‘N’ is total number of respondents

According to the responses obtained for the degree of severity severity index was

calculated. Severity index can be defined as follows.
Severity Index =5 a (n/N) * 100/4

Where “a’ is the constant expressing weighting given to the each response, ( 1 for

Litile, 2 for Moderate, 3 for Great and 4 for Extreme)
‘0’ 1s number of respondents in each category

‘N’ is total number of respondents

Relative important index was calculated as follows,

Relative impertant Index = freoueney Index X Scverity Index

100
Relative important indices were calculated separately for all the causcs of project
delays and all the effects due to those delays. Same calculation was used for
consultants, contractors and clients scparately and finally on overall basis. Same

procedure was adopted for ranking of effccts due to project delays.

Accordingly, causes and effects of project delays were categorized according to their

importance. The causes and effects due to project delays were categorized separately
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for the consultants’ view, contractors’ view, clients’ view and overall respondents’

view. This was used to compare the perception of the threc groups.

3.5 Identification of agreement among groups

In order to test the degree of agreement between the three groups of respondents as to
the causes of delays, a correlation analysis using Spearman’s rank correlation
coefficient was done. High correlation indicated that there is a high degree of

agrecment between the respondents.

Spearman’s rank correlation coefficient can be defined as follows when there are no

tied ranks.

p=1 - 6 d
n (n’-1)
Where,

p = Spearman’s rank correlation coefficient
d = difference in the rank of the values of each matched pair
n=Numbecr of pairs

Since in this analysis tied ranks were not observed, above equation was used for
calculate the agreement among three partics. (i.e. contractors & consultants,

consultants & clients, clients and contractors)

Spearman's rank correlation coefficient equals to +1 mcans the two variables arc
having perfectly positive correlation. p become -1 gives perfectly negative
relationship among two groups. Accordingly if p came near to the 1 gives good
corrclation among two variables. Finally, to check the confidence level of the

spearman’s rank correlation significance level was checked using significance level

graph (Appendix 3).
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3.6 Chapter Summary

The causes of project delays and their effects were identified using previous
rescarches and interviewing the professionals working in the medium scale building
projects. Accordingly, 24 causes and 6 effects due to project delays were identified.
Questionnaire was prepared according to those findings. The sample was selected
using the snowball sampling method. Questionnaire was distributed among
professionals working in the medium scale building projects, using emails and
manually. The relative importance of causes and effects were checked using rclative
important index. This was done on the vicw of the contractors, consultants, clients
and the overall basis. Agreement among groups was tested by caleulating spearman’s

rank correlation coefficient.
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Chapter 4: Analysis and Discussion of Results

4.1  Questionnaire survey

Since the snowball sampling technique was used, number of people who rececived the
questionnaire cannot be identified. Initially the questionnaire was forwarded to 194

consultants, 208 contractors and 54 clients.

Ihe responses were received through email, by post and by hand. Hundred and
thirty-eight responses were received. When analyzing the responses, ideniified that 16
questionnaires were not fully completed. Since they were not {ully completed, we
assume that respondents had not taken good care to fill the questionnaire and their
responses cannot be accurate. Therefore, those partly filled questionnaires were not

taken in to the analysis.

Hundred and twenty-two completed questionnaires were taken for the analysis. These

respondents were divided in to three groups as follows,

o (Consultants - 51
o (Contractors -47
o Clients =24

{he summary of responscs of questionnaire is annexed i appendix-4.
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4.2 Demographic Characteristics

The demographic characteristics of the respondents were shown in tables 4.1.

Table 4.1- Demographic characteristics of the respondents

Consultants | Contractors Clients overall

F F F F

r r r r

e Pe e Pe e Pe e

Per

Demographic 4 rc.e q rcIe q ree q ce
Characteristics ! " ! H ! h ! nta

e ag @ ag e ag e ge

n e e n e n

c c c

Y Yy Y Yy
Gender
Male 291 57% | 35 74% 4 21| 87% | 85 70%
Female 221 43% | 12 26% 3 13% 1 37 30%
Education Qualifications
Diploma 0 0% 0 0% 0 0% 0 0%
Basic Degree 28| 55% | 29 62% | 21| 88% | 78 64%
Masters Degree 151 29% | 12 26% 3 13% | 30 25%
Doctorate 81 16% 6 13% 0 0% | 14 11%
Experience
Below 5 years 18| 35% | 17 36% | 13 54% | 48 39%
Between 5 to 10 years 17 33% | 12 26% 6 25% | 35 25%
Between 10 to 20 years 11 22% | 10 21% 3 13% | 24 20%
Above 20 years 5 10% 8 17% 2 8% | 15 12%
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Responded Consultants™ demographic characteristics

Gender variation Among Responded
Consultants

Female

4 3) \.{,«L”

Figure 4 0= Gender variation among responded consuliants

Education Qua“fications Of Advanced
Responded Consultants "

Masters Degree
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igure 4.2- Fducation qualifications of responded consultants
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Experience of Responded Consultants
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Figure 4.5- Fxpericnce variation among responded consulicnts

Responded Contractors’ demographic characteristics

Gender variation Among Responded
Contractors

Figure 4.4- Gender variation among responded contractors
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Education Qualifications of
Responded Contractors
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Responded Chients” demosraphic characteristics
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Gender variation Among Responded
Clients
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Pigure 7= Gender variation among responded clicnts
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Figure 4.8- Education qualifications of responded clients
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Seventy percent of the participants of this research were male. Among the female
participants most of them were working for the consultants. Least percentage of

participants was working for client organizations.

All the responded professionals were having minimum of basic degree. This shows
that most of people working in construction industry are well qualified. Other reason
for this can be non-participation of the people who are not having at least a basic
degree. may be they are not interested about research activities. 25% of participants
had masters’ degree and 11% of them had doctorate. Most of the doctorate holders

were working for the consultants.

Thirty two percent of participants of this study were having more than 10 years
experience. From that, 12% were having more than 20 years experience. Most of the
participants were only having less than 5 years experience. This shows that young
professionals were more enthusiastic about the research activitics to improve the

quality of construction industry.

4.3 Causes of Delays

Twenty four causes for the project delays were recognized after the preliminary
intervicw with the professionals working in medium scale building projects and by

referring the previous researches. Identified causes are as follows.

1 Client Related factors

i Financial Problems of clients

i Owner interference for project

iii  Slow decision making of client
Unrealistic Contract duration proposed by client

v Client changes their original scope
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Contractor related factors

Improper project management done by contractor
Improper construction methods used by the contactor
Improper planning by the contractor

Errors done by contractor during construction
Inadequate experience of the contractor

Contractor's discrepancies with clients

Consultant Related factors

Poor contract management done by the consultant
Delays in preparation of drawings by the consultant
Consultants delays in approvals

Consultants delays in inspections

Lack of quality assurance by the consultant

Other Factors

Shortage of materials at the market

Shortage of labor

Shortage of equipments

Disputes

Lack of communication within parties involved to the project
weather conditions

Unforeseen site conditions

Regulatory changes during the construction

The frequency index and severity index was calculated separately for the responses of

consultants’, contractors’, clients and in general. Hence, the calculated indices are

figured out in table 4.2.
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4.3.1 Consultants’ view

Table 4.2- Consultants responses for causes of project delays

Cause Frequenc | Severity | Relative | Rank
y Index Index | Important
Index
1 Client Related factors
1 | Financial Problems of clients 59.31 71.57 42.45 5
11| Owner interference for project 57.84 60.29 34.88 12
i | Slow decision making of client 53.92 63.24 34.10 13
v | Unrealistic Contract duration proposed by 55.39 66.67 36.93 10
client
v | Client changes their original scope 66.18 73.04 48.33 3
2 Contractor relzted factors
1 | Improper project management of 69.01 74.51 51.80 1
contractors
i1 | Improper construction methods used by the 52.45 56.37 29.57 16
contactor
i | Improper planning by the contractor 66.67 71.57 47.71 4
v | Errors done by contractors during 52.45 53.92 28.28 19
construction
v | Inadequate experience of the contractor 45.59 60.78 27.71 18
vi | Contractor's discrepancies with clients 47.55 52.45 2494 21
3 Consultant Related factors
1 | Poor contract management done by the 46.57 78.43 36.52 6
consultant
i1 | Delays in preparation of drawings by the 4951 61.76 30.58 15
consultant
m | Consultants delays in approvals 41.67 55.39 23.08 22
iv | Consultants delays in inspections 35.78 77.94 27.89 11
v | Lack of quality assurance by the consultant 43.14 46.08 19.88 3
4 Other FFactors
1 | Shortage of materials at the market 52.45 70.10 36.77 9
it | Shortage of labor 67.16 75.98 51.03 2
il | Shortage of equipments 46.08 75.49 34.78 8
v | Disputes 53.43 53.92 28.81 17
v | Lack of communication within parties 62.75 53.43 33.53 14
involved to the project
vi | weather conditions 606.67 58.33 38.89 7
vii | Unforeseen site conditions 51.96 52.45 27.25 20
viii | Regulatory changes during the 43.63 38.94 16.99 24

construction
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Phe wraphical presentation of variation among relative important index is as tollows.

(Frgure 4.13)

Causes of Project Delays
According to Consultants' View
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Figure 4.13- Consultants responses jor project delays

Consequently. causes ol project delays in medium scale building projects identificd

by the consultants can be ranked us foltows. (Table 4.3)
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Table 4.3~ Ranking of causes of project delavs us identified by consulianty

I

)

T

—~

M

R
L))

24

(Cause

Improper project management done by contractor

Shortage of labor
Chient changes their original scope
Improper planning by the contractor
Financial Problems of ¢lients
Poor contruct management done by the consultant
weather conditions
Shortage of equipments
Shortage of materials at the market
Unrealistic Contract duration proposed by client
- Consultants delavs i inspections

Owner iterference for project

3 Slow deersion making of client
Lack of communication within parties involved 1o the

project

Delays in preparation of drinwings by the consultant

Improper construction methods used by the contactor

Disputes
Inadequate experience of the contractor
~Lrrors done by contractor during construction
Unforeseen site conditions
- Contractor's discrepancies with clients
Consultants delavs in approvals
Lack of quality assurance by the consultant

i . .
- Regulatory changes during the construction

| Contractor related

Relationship

Other

Client Related

S Contractor related

P Client Related

Consultant Related

i Other

Other
Other

Chient Related

Consultant Related

Chient Related

P Client Related

Contractor related

Other

- Other

- Contractor related

Contractor related

Other

Contractor related

Consultant Related

Consultant Related

Consultant Related

Other




4.3.2 Contractors’ view

Table 4.4- Contractors responses Jor causes

[

Cause

~Client Related factors

Financial Problems of clients
Owner interterence for project

S Slow decision making of client
- Unrealistic Contract duration proposed by

client

- Client changes their original scope

- Contractor related factors
- Improper project management of

- CONactors
- Improper construction methods used by the |

Feontactor

Improper plannimg by the contractor
Frrors done by contractors during
construction

Inadequate experience ol the contractor

-~ Contractor's diserepancies with clients

Consultant Related factors

Poor contract management done by the
consultant

Delays i preparation of drawings by the

Cconsultant

- Consultants delays i inspections 1

~mvolved to the project

Consultants delavs i approvals

Lack of quality assurance by the consultant

Other Factors

Shortage of matenals at the market
Shortage of lubor

Shortage of ecquipments 1
Disputes

Lack of communication within partics

“weather conditions
- Uinforeseen site conditions
- Regutatory changes during the

construction

N
~J

of project delavy
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Fhe velatve important index variation among the causes can be shown graphically as

tollows, (FFigure 4.14)
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Figure 4.14- Contractors responses for project delays

Causes ol project delavs in medium scale building

contractors can be ranked as tollows.

)

projects identified by the
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P}
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e 6= Runking of causes of project delays as identificd by contractors

Cause

Financial Problems of ¢lients

Shortage of labor

Improper project management done by contractor
Consultnts delavs inapprovals

Improper planning by the contractor

Poor contruct management done by the consultant
Delays in preparation of drawings by the consultunt
weather conditions

Client changes therr original scope

Unforeseen site conditions

Lack of communication within parties involved 1o the

project

Shortage ot materials at the market

Owner interference for project

Shortage of equipments

[nadequate experience of the contractor

Stow decrston making ol client

Consultants defayvs i inspections

Improper construction methods used by the contactor
Frrors done by contractor during construction
Unreahiste Contract duration proposed by client
Contractor's diserepancies with clients

Lack of quahity assurance by the consultant

- Disputes

Regulatory changes during the construction

Relationship

Client Related
Other

Contractor related
Consultant Relate

Contractor related

d

Consuliant Related 5

. Consultant Related

Other

Chient Related

- Other

Other

- Other

Client Related
Other

Contractor related

- Client Related

Consultant Related

Contractor related

Contractor related

P Chient Related

Contractor related

Consultant Related

Other
Other



4.3.3 Clients” view

Lable 4.7 Clienis responses for caises of project delays

N
Vil
Vil

“Client Related factors

i

(ause

D Financial Problems ol chients

Owner mterference for project
Slow deciston making of client

- Unrealistic Contract duration proposed by

client
Chient changes their original scope

Contractor related factors

Improper project munagement of
contractors

Improper construction methods used by the
contactor :

Improper planning by the contractor

Frrors done by contractors during
construction

- Inadequate experience of the contractor

Contractor's discrepancies with clients

Consultant Related factors

- Poor contract management done by the

consultant

Delays inpreparation of drawings by the
consultant

Consultants delavs mapprovals
Consultants delays iy inspections
Lack of quality assurance by the consultant

Other FFactors

S Shortage of materials at the market

Shortage of Tabor !
Shortage ol equipments
Disputes

- Lack of communication within partics

mvolved o the project

Cweather conditions
~Untoreseen site conditions

Regulatory changes during the

Cconstruction

60

Frequency + Severin

Index

38.54

42.71
42.71

5958

09.79

60.42

16.88

14,79
45.83
41.67

14,79
76.04
5208
39.58
57.29

04,58 |

438.96

3854

Index

S0.21
3417
77.08
78.15

72.92

5

|

89.38

IS5
60.42

70.83 |

08.73
060.07

08.

O—.

tJ ~d
i

O~
O
-
r

e o

N
[
)

48.96
61406

3342

~
O

L
—
=

. Relative | Rank
Important
Index
|
30.91 | 9
23130023
3292010
30920 11
|
50.89 6
ST.18
S6.81 | 5
72.01 2
41.04 8
Ka. |
33420 17
25171 22
|
5349 4
|
32230 14
317313
3L5H) 13
2778 20
30.79 1
6258
39.61
24740 2
37.60 1
362018
30.09 19
13.65 . 24

————

[O — ~1 L) &




Fhe relative important index variation among the causes can be shown graphically as

tollows. (Figure 4.13)
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Figure 4.15- Clients responses for project delavs

Causes ol project delayvs in medium scale building projects identified by the clients

can be ranked as tollows.
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Lable 4.8~ Ranking of causes of project delavs as identified by clients

-+

(ause

Improper project management done by contractor
Improper planning by the contractor

Shortage of labor

Poor contract management done by the consultant
Improper construction methods used by the contactor
Client changes their original scope

Shortage of equipments

Frrors done by contractor during construction
Financial Problems of clients

Slow decision making of client

Unrealistie Contract duration proposed by client
Lack of communication within partics involved 10 the
project

Consulants delavs inapprovals

Delays i preparation of drawings by the consultant
Consultants delays in imspections

Shortage of matertals at the market
[nadequate experience of the contractor
weather conditions

Enforeseen site conditions

Fack ol quality assurance by the consultant
Disputes

Contractor's discrepancies with clients
Owner interference for project

Regulatory changes during the construction
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4.3.4 Generalized view

Lable 4.9- General view jor causes of project delays

Cause

Client Related factors

Financial Problems of clients
Owner mterference for project

- Stow decision making ol client

Unrealistic Contract duration proposed by
client
Client changes therr original scope

Contractor related factors

Improper project management of’

contractors

Improper construction methods used by the

contactor

~Improper planning by the contractor

Frrors done by contractors during
construction
Inadequate experience of the contractor

~Contractor's diserepancies with clients

Consultant Related factors

~Poor contract management done by the

Cconsultant

Delays in preparation of drawings by the
consultant
Consultants delavs i approvals

- Consultants delavs in inspections

~Lack of quality assurance by the consultant

Other Factors
Shortage of materals at the market

- Shortage of Tabor

Shortage of equipments

P Disputes

- Lack of communication within parties
Cinvolved to the project
weather conditions

Untoreseen site conditions

1 Regulatory changes during the

construction
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The relative important index variation among the causes can be shown eraphically as

follows. (Fioure 4.16)
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Figure 4.16- Overall respondenis view for project delays

Causes of project delays in medium scale building projects identified by the all the

people (1. consultants. contractors and clients) can be ranked as follows.
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Table 4.10- Ranking of causes of project delays as identified hy all participaits

| . -
| Cause : Relationship
‘ Improper project management done by contractor Contractor related
| Shortooe of labor | Other
3 : Improper planning by the contractor Contractor refated
4 | Financial Problems of clients Client Related
% Poor contract management done by the consultant Consultant Retated
Client changes their original scope Client Related
Dwenther conditions Other
P Shortage of equipments Other
- Delays in preparation of drawings by the consultant Consultant Related
| Shortage of materials at the market Other
| l.ack of communication within parties involved to the project = | Other
. Consultants delavs in approvals Consultant Related
" Improper construction methods used by the contactor Contractor refated
' Slow decision making of client © | Chient Related
- Consultants delavs in inspections | Consultant Related
- Owner miterference for project Client Related
. Unrealistic Contract duration proposed by chient ' Chient Related
‘ Unforeseen site conditions Other
| Inadequate experience of the contractor Contractor related
I-rrors dene by contractor during construction Contractor related
| Contractor's discrepancics with clients Contractor refated
‘ Disputes | Other
- Lack ol quality assurance by the consultant Consultant Retated
‘ Regulatory changes during the construction Other
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4.3.5  Discussion

¢ Improper project management of contractors

Improper project management of contractors was identified as the main cause of
project delavs by both consultants and clients, whereas. contractors cateporized 1t as

third.

1St Lanka project management carried out by contractors are minimal. They subnut
the work program at the tendering stage of the project since 1t is mandatory for all the
bidders. Afler obtamning the contract, they neglect to work according to the submitied
prouram and work m their own programs. This 1s a severe problem encountered by

e consubtants when evaluating the progress ol project.

In Malavsian construction industry, the major cause for project delays was identificd
ax improper planning (Sambasivan and Soon, 2007), “Poor site management’” comes
as the second major contractor related factor for project delavs (Alagbart et ai.
2007). This shows that improper project management i1s not a fact hmited to S
Lanka. When analvzing the Malaysian experiences we can identify that this lactor s
true not only for medium scale building projects but also for the other construction

Foopects

. ~ . . . ~ - . . . - ’“.‘
[owever in Ghana “planning and scheduling deficiencies™ was categorized 1 8
position for the project delayvs (Fringpong et. al.. 2003). Since this study 1s a case
studv carrted out for specific project the finding of it can be vary with ceneral

condriton,

[nellective planning and scheduling was identified as the third main factor Tor project

delavs in Saudi Arabian large construction projects (Asaal and z\l—llcjji_z()()(ﬁ Fhere

results also inline with (indings in Sri Lanka,

According to above factors we can sav that improper planning is one ol major cause
for project delays. This may be due to lack of knowledge and expertise ol project

management activities. Project leaders™ professional qualilications. leadership stvle.
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tcam composition are highly correlated with project performance (Odusami et
2003). Therefore. contractors should appomt qualified team to their construction o

minimize the delavs and make the project a success.

¢ Shortage of labor

The second major cause for delavs of medium scale building projects identified by
both consultants and Contractors was “Shortage of labor”. Whereas clients

C

recognized this as the 3" cause. In general categorization “Shortage ol labor™ comes

as the second cause of project delavs in medium scale building projects.

“Man power shortage™ was identified as the second main cause ol the delays in
building construction projects in Sri Lanka (Javawardane and Pandita. 2003). This

svnonvim with the [indings of this study as well.

In Malavsian construction projects. “inadequate labour supph’™ was categorized i 57
place (Sambasivan and Soon. 2007). This was labeled at 6th place v a study carried
out in Malavsia (Alagbari et. al., 2007). This shows that the above factor is not o

major cause for project delays in Malavsian construction indusiry.

Instudies carried out in Saudi Arabia. shortage ol Tabour was identilied as mam cause
ol project delay (Assal’ & Al-Hejji.2006). This shows that there is significant shortage

ol skilled workers 1n Saudi Arabia.

in Sri Lanka unemplovment is 6% m 2007 (Central Bank ol Sri Lanka. 2008) and
32% in second quarter of 2008 (Central Bank of Sr1 Lanka. 2008a). Therelore. we
can identifv a declining trend i unemplovment rate. which is a good sign. Stull larpe
proportion of workers in construction industry employved in temporary basis.
therefore. when thev found a better job opportunity they will feave the former
construction site. This creates a huge labour shortage i Sri Lankan construction

projects.
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¢ Improper Planning by Contractors

This is the third categorized cause for project delayvs. Consullanlé‘ categorized this at
fourth place. wherecas contractors at 5™ place. However. clients categorized this m o
second place. Project planning is considered as the most important factor contributes
1o success of the project (Dvir et.al., 2003). Most contractors neglect prior planning
Thev just submit a work program with the bidding document but did not implement 1t

properly.

In Ghana “planning and scheduling difficultics” was categorized at 8™ position of
causes ol project delavs (Fringpong et. al., 2003). Since this study carried out by
Fringpong et. al. (2003) was confined to a single project their findings may not taliv

with situation in a normal construction projects.

In Malavsian construction industry, “improper planning” was catcgorized as the mam
cause for the project delavs (Sambasivam & Soon. 2007). This shows that not onlv m
Sri Lanka but also in other countries improper planning is a considerable problem for

canstruction project delavs,

o Financial problems of clients

'imancial problems of the chients was identified as the fourth cause ol project delavs.
Most of the clients do not have clear view about the cost of the construction project at
the planning stage. Fyven though estimates have been prepared at'the beginning of the
projects. most often cost overrun is common in Sri Lankan construction projects. T'he
main cause (or the cost overrun is inflation of the country, In 2007 annual average
isllaton rate of St Lanka was 17.3% (Central Bank of Sri Lanka. 2008). The
inflation was {further increased o 28.2% in sccond quarter of 2008 (Central Bank of
Sri Lanka, 2008b). This shows the rapid inflation of the country. therefore. it was

difficult to make a realistic estimate for a medium scale building projects beforehand.



Consequently, most often clients will have to face [inancial difficulties at the midst of

the construction projects that ultimately results delays of project.

In Malavsian  construction mdustry, “financial problems of the clhients” were
categorized n fourth position (Sambasivam & Soon, 2007). Financial difliculties and
economic problems are categorized as first cause of delays in Malavsian building
construction projects (Algabari et al.. 2007). Tn Malaysia inflation was 2% in vear
2007 (Central Bank of St Lanka. 2008b). In such a country even with good cconomic
conditions. financial problems of clients were common. Hence. linancial problems ol

i

the clients, in a country like Sri Lanka is unavoidable.

o Poor confract management of consultants

his 1s recognized as [ifth cause ol project delays. Clients identify this as the fourth
majour cause. while consultants and contractors placed this as the sixth cause for the
project delavs. Most of the consultants who work in the construction industnv are
well-qualified professionals. Tt is the normal practice of Sri Lanka, i which buth
project consultancy and project management is handled by one partv. Most of the
consultancy firms use their main emphasis on project consultancy. which includes
desigiung, qualily assurance, ete. whereas project management was ignored.

e Malavsian construction mdustiy “poor contract management” was categorized as
the 19" cause of project delays (Sambasivan & Soon. 2006). This shows that
consultants with good contract managerial skills. serves for Malavsian construction
mdustry. In Saudi Arabian large construction projecls, “poor contracl management ol
consultants” was categorized in 8" position (Asaal & Al-Heppn 2006). This shows thut
‘peor contract management” is not a majour problem in other countries. as in Sri
Lanka.

When considering the situation in Sri Lanka, we can propose that allocation ol
separate party for the project management could be a good remedy for this. Since this

third party only conducts the project management. the outcome could be more
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etfective. This mav add additonal cost to the client. but final saving ol this cun be

more than that.

s Clients change their original scope

This is the 6™ majour cause of the project delay. Consultants identify this as the 3"
cause while clients categorized it to 6" place and contractors to 9" place. Most ol the
clients are not aware of building designs. While construclion s i progress. ciients
will propose changes to the building design. This 1s one major cause for project
delavs. This mayv cause cost escalation as well. Not only i buillding construction
projects but also in other manufacturing projects “design changes and delay in desien

approval” have contributes for delay to the project (Willrams et. al.. 1993),

Javawadane & Pandita (2003) identificd that the changes done by the owners and
consultants are major cause lor project delavs in building construction projecs.

Findings ol this research are intine with their findings.

. . . . ! ; . 1" .

[n Saudi Arabia large construction projects. this cause is categorized as 107 cause for
the project delavs (Asaal and Al-TTejji. 20006). this shows that notenly i S banla
but also 1 other countries “clients changig their original scope™ become a mujonr

causce (or the project delays.

This can be minimized 1 the consultants explain the whole design o the chens
belore the implementation. A vivid explanation about the design can be given il the
cotisultant uses a model of the building or a 3D ammation of the model. In that case
chents  will undoubtedhy understand — the  proposal  before  tmplementation

Consequently, the scope changes can be minimized.

¢ WWeather conditions

“Weather conditions” was recognized as the seventh main cause of project defays. The

main weather condition allecting this is rain. Rain mnterrupts construction actvities
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~uich as site preparation, excavation for foundations. external plaster works. fixing of
formwork, concreting, external painting. etc. which are exccuted outside the building
(Javawardane & Pandita, 2003). Thev identified rainy weather as main cause of
detavs in building construction projects in Srt Lanka. Even so. our findings are

deviate from them.

In Sri Lanka, two tvpes of monsoons can be tdentified. Sri Lanka had average annual
rainfall of 2.204 mm in 2006 and 1640mm in 2007 (Central Bank of Si1 Lanka
SRy N Lanka had 106 ramy davs and 91 ramy davs inovear 2006 and 2007
respectively (Central Bank of Sri Lanka. 2008). Since Sri Lanka is a tropical countiy.

s dutieelt o predict the weather changes.

lhe projects delavs due to weather conditions can be minimized 1 the contractors

nave wiven consideration to weather patterns before implementing the project.

°  Shortage of kLquipments

o . 1 / I A /
Phis s identified as the 87" cause of project delavs. Consultants catecorized this i 1o

th

ooh

5 place and chients in to 7" position. However. contractors identify this as the 14
cause. When considering the construction industry of Sri Lanka we can tdentily that
omost of the cases contractors not use desirable equipments for the construction
work. This mayv be due to high cost of those equipments. This not only allects to the

project delavs but also reduce the quality of the construction,

avanwardane & Pandita (2003) adenfilied that “equipment shortage” as the 10
snportant cause for the project delays m building projects in Sri Lanka. Findings of

them are similar to the findings of this rescarch.

. . . N . . . . 1
fn Malavsian construction industry “shortage of equipment” was categorized m o N
cause ol the project delays (Sambasivan & Soon. 2007). In Ghana shortage ol

th

materials were categorized in to 157 place (Fringpong ct. al..2003). This shows that

“shortage of equipments” is a universal problem.
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“The equipments available with the contractors™ 1s one of the factors taken in to
consideration at the evaluation ol the bids. If the contractor lacks proper plants and
cquipments to handle the project. the delavs can be occurred. Therelore. it is

suggested to measure the equipment factor thoroughly before awarding the project.

e Delays in preparation of drawings by the consultants

This is the ninth cause identified in this study. Delays due to this can be minimized by
mproving the proper communication among the contractors & clients and by
preparing the work program before the commencement ol project. I proper work

program is available, consultants would be able to furbish drawings on time.

s Shortage of materials at the marlet

This is the 10" recognized cause for the project delays. All three parties respond in
similar way. For example. construction material likes sand, which has a huce
demand. requires permit from mining & mineral departiment for its transportation.
thus affects its continuous supply. This can be minimized 10 the contractor is adhere o

a proper work program, and 1f they manage the site accordingly.

Javawardane & Pandita (2003) wdentified that shortage of material is one of the main
causes lor the project delays in building construction projects in Sri Lanka, According
to that study. contractors categorized this as sixth main cause while consultants
categorized as seventh. This is inline with the findings ol the medium scale building

projects in this research.

Some times the procurement delavs may also contribule to shortage of materials al
site. This will not only cause for time overrun but also cost overrun, Delav in the

delivery of materials and equipment (o consiruction sites is often thought as a
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contributory cause of cost overruns in construction projects in developing countries

(Manavarzht & Adhikar, 2001).

In Sri Lanka, government regulations and transport delays contributes for the delayvs
m transporting malerials to sites. These material procurement delavs can be

minmimized 11 the contractor adhere (0 a proper work schedule.

¢ Lack of canmumication within parties involved in a project

Lack of communication among the partics is categorized as 11" cause ol project
delavs. The elfects due to communication gap can be very high. Low and Omar
(1996) 1dentificd that communication is essential for the different professionals
working in construction process (o improve the quality of the construction. This is

because cach construction process is highlv dependent on one another.

. . . . . th o~ L ,
Malavstan construction industyy this was categorized as the 9" factor (Smabasiy an &
. - o .

Soon. 2007).

To mmimize delays due to lack of communication, it is recommended to conduct
weekly progress meetings with contractors. consultants and clients. AU these
meetings. all the things related (o the progress ol the work can be discussed. This will

helps to reduce delavs and 1o increase the quality of the work.



+.3.6  Agreement anong groups
To access the agreement among the three groups spearman’s rank correlation

coellicient was used. Accordingly, calculated spearman’s correlation coeflicicnt and

significance level of three groups were shown in following table 411,

Tahle 411 Agreement for causes of delays among groups

} Spearman's |

Groun Rank | Significance
! Correlation : level

RO i

CoelTicient |
Consultants & Contractors 0.6539 19%
Contractors & Chents 0.3687 1%

Consultants & Clients ‘ 0.6922 1% |

fhieh agreement was observed among consultants and clients whereas least agreeniont
was observed among contractors and clients. The significant levels of the all eroups
are less than 1%. Therefore. we can be 99% confident that the correlation has not

occurred by chance.

In construction mndustry most of the mstances disputes arise among clients and
contractors. at the execution stage of the construction projects. Therefore. it is

acceptable to observe low agreement anmong clients and contractors.

Similar sort of agreement was identified in studies carried out in Saudi Arabia (Asaal
& Al-Hejji2006). Relationship was observed in research carried out in Malavsia

(Sambasivan & Soon.2000) 1s not dilter to that of Saudit Arabia.
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4.4 Effects due to Delays

Six elfects due to the project delayvs were identified after the preliminary intervien
with the prolessionals working in medium scale building projects and by referring the

previous studies. Accordingly identified delays due to project delavs are as follows.

I Time Overrun

[§¥)

Cost Overrun
3 Dispules

-+ Litigation

5 Arbitrations

6 Total abandonment

Frequency index and severity index was caleulated for above effects Tor each group

separately and m general.



4.4.1 Consultants’ view

According to the responses of the consultants™ relative important index of eflects due

to project delayvs are as follows. (table 4.12)

Table 4.12 - Consultants view f()/ effects /7(//)/)017//7” due o /)/ ()/ccl delavs

- i .| Relative i \
Frequency | Severity [ ‘
Cause ) | Important | Rank |

[ndex Index ‘
Index ‘ 1
-1 Time Overrun 8578 1 76.96 66.02 1 2
2 | Cost Overrun 8235 | 8186 6742 1 ‘
'3 | Disputes 53431 5931 31.69 ! 3
! I i
i+ Litigation 32.84 49.02 16101 S
S | Arbitrations 3382 S4d1 180 4
6 | Total abandonment 29.90 48.04 1436 O ‘

The relative important index variation among the effects due (o project delays can be

shown graphically as follows. (Figure 4.17)
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Fileets due to project delavs in medium scale building projects identificd by

Figure 4.17- Consultants ™ view for effects happening due (o project delays

ccrsultants can be ranked as follows.

6]

Cost Overrun
Time Overrun
Disputes
Arbitrations
Litigation

Total abandonment
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4.4.2 Contractors’ view

According to the responses of the contractors’ relative important index of effects due

to project delavs are as follows. (table 4.13)

Tahle 413 Contractors view Jor effects happening die 10 project delays

! ‘ . ‘; ) Relative } }

Lo ! Frequency | Severity | |

Lo Cause - - | Important | Rank .

L Index Index : !

P Index !

(1| Time Overrun 9202 7713 097 2

"2 Cost Overrun 9149 | 85.64 7835 L

3 ‘ Disputes 34041 61,70 2003
Lo 4 o D N

4 | Litigation 31.38 50.53 1586 S

Lo

|5 | Arbitrations 28.72 54.26 1538 ] 4

6 Total abandonment 29.79 50.53 15,03 6

o | |

The refative important index variation among the effects duce to project defays can be

shown eraphicallv as follows. (figurc 4.18)

Ligure 4.18- Contractors " view for effects happening due to project delays
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Iffects due o project delays in medium scale buillding projects identified by

contractors can be ranked as [ollows,

1 Cost Overrun
2 Time Overrun
3 Disputes

-+ Arbitrations

[N

[itigation

G Total abandonment

4.4.3 Clients’ view

According to the responses of the clients™ relative important index ol effects due to

project delavs are as follows, (lable 4.14)

Tahle 414 Clients " view for effects happening die (o project delays

| .
. Frequency | Severity Rd‘u_l\ N ‘
Cause T Important | Rank |
Index Index i ;
Index |
1| Time Overrun ! 93.75 9:4.79 8887 |
‘ !
2 | Cost Overrun 91.67 8938 82.12 2
3| Disputes 3438 W79 2399 3 |
= Litigation 32.29 5938 1917 i 3
|5 | Arbitrations 3021 66.67 20014 4
| 6 | Total abandonment 30210 5833 17.62 6 ‘
\

The relative important index variation among the effects duc to project delavs can be

shown graphically as follows. (figurc 4.19)



Iffects due 1o project delays in medium scale building projectsadentified by clients

Ligure 4.19- Clients view jor effects happening dise 1o project delays

can be ranked as follows.

1

|}

s

(L

6

Tume Overrun
Cost Overrun
Disputes
Arbitrations
Litigation

Total abandonment
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4.4.4 Overall view

According to the all responses relative important index of effects due to project

delavs are as follows. (table 4.153)

Tuble 415 Overall respondents ™ view for effects happening due o project delays

L Relative

Frequency | Severity } 7
Cause , - Important | Rank
Index Index - ‘
Index '

I | Time Overrun 89.75 80.53 72.28 2
2 1 Cost Overrun ~87.70 84.84 7441 b
30 Disputes 4221 62.30 26.30 3
4| Litigation 32171 51.64 16.61 5
i l <‘
3 1 Arbitrations 3115 36.76 17.68 o+
; ! \
. 6 1 Total abandonment | 29.92 51.02 1527 O
L] |

The relative important index variation among the effects due to project delayvs can be

shown praphically as follows. (figure 4.20)

Figure 4.20- Overall respondents ™ view for effects happening due to project delays



Fifects due to project delavs in medium scale building projecis identilied by all

parties can be ranked as follows.

1 Cost Overrun

192

Time Overrun

(9]

Dispules

4 Arbitrations

i

Litigation

6 Total abandonment

4.4.5 Discussion
s  (Cost overrun

Cost overrun is identified as main ellect of project delav. Consultants and contractors
ranks this as the majour effect due to project delavs, However. tlients placed this as
second. It shows that consultants and contractors arc more concern about the cost
overrun than the time overnim. Whereas clients mainly concern about the time

overrun,

Cost overrun includes paviments to the consultants for additional time. increase ol
prices of material due to inflation and contract related factors such as change orders
& discrepancies in bidding document. In most instances. time overrun leads to cost

overrun (Sumbasivan & Soon. 2607).

Both Malavsian and Nigerian studies second most important elfect due lo project
delavs was identified as cost overrun (Sumbasivan & Soon. 2007: Aibinu & Jagboro.

2002).



¢ Time overrun

The second effect identilied due 1o project delavs is time overrun. In Nigerian studs
“time overrun’ was identified as main effect of project delavs (Atbmu & Jagboro.

2002).

Time element is a vital factor for construction contracts. Failure to complete a
contract on specified date would render substantial failure in performance. Therefore

time is the essence of the contract (Lawrence. 2002).

Duc to the time overrun. liquidation damages can be claimed by the clients from
contractors. However. liquidation damages are recoverable merely on prool ol breach
(Lanwrence. 2002). Chents are liable to compensate all natural losses resulting from
their action. which disrupt the progress of contractor (Lawrence. 2002). According 1o
above lactors we can understand that the time overrun can feads to other elfects such

as dispute, litigation, etc..

Therefore. it is suggested to clients. to give realistic time targets (o their contractors,
Clients should monitor the progress of project alwavs in order to nunimize the tme
overrun. Contractors should also take necessary action to recover delavs from the

mital stage ot the project.

According to the experience ol the Japanese construction irnduslr_\‘. Japanesce
contractors utilizes shorter construction times by using more human resources o site.
planning in more detail and working more closely with their subcontractors (Xiao &
Proverbs. 2002). Therefore. to achieve time targets contractors should adhere to thenr

work plan and should work more closely with their subcontractors.



s Disputes

Disputes are identified as the third main effect due to project delavs. In Malavsian

projects. this was identified as the third effect (Sambasivan & Soon. 2006).

Resolution of disputes can be done by arbitration or litigation. However. resolution of
disputes either through arbitration or through litigation mvolves substantial amount of

time and money therelore it is best to avoid them (Lawrence, 2002).

l.ack of communication among the parties mvolved in the project is one of the mam
causcs for the disputes. Erroneous and incomplete tender documents also make
possibilities for disputes. The consultants should take cvery possible action to prepare
the tender documents correctly. The bidders also take their time to analvze the tender
documents property before bidding lor the job. The contractors should clarify anv

mcomplete or missing work with the consultant before make the bid.

Mistakes of the contractors™ at constructions. identified as another factor leading o
disputes. Therefore. consultants should take their strength to assure qualiy of tie
work Fowever. inspection by consultants onlv 1s merely a quality control activiny.
which does not necessarily assure the quality of [inal product (Gunawardena &
Nandamby. 2003). Hence. eontactors should always take preventive measures 1o
climinate potential non-conformutics. This will help to reduce disputes arising due 1o

the quality aspects of the projects.

s Arbitration

Arbitration is identified as the flourth effect of project delavs. In Malayvsian
construction industry, arbitration process was identified as the 4 majour effcet due to
project delavs (Sambasivan & Soon. 2006). However. in Nigeria arbitration 1s
identified as the 3™ main effect due to project delavs (Aibinu & Jagboro, 2002). This

shows that Sri Lankan findings are going hand m hand with {indings of the world.

In all construction contracts there is a clause dealing with dispute resolution. If any

pre arbitral alternate dispute resolution mechanism fails arbitration can be done. The

S



law related to arbitration in Sri Lanka is covered by the arbitration act no 11 of 1993

In Sri Lanka, arbitration process is time-consuming dispute resolution method.

Including a pre arbitral. alternate dispute resolution mechanism to contract 1s a good
wav o minimize the arbitrations. Most important method to diminish the arbitration

process is by reducing the disputes.

¢ Litigation

This is the fifth majour effect of project delavs. Litigation is used to dispute
resolution when arbitration clause not available. Litigation 1s conduct wunder the

yarsdichion of the courts.

In Sri Lanka common law governing contract is Roman Dutch law. English law has
been introduced by legislative action in certain arcas relating to contracts (Lawewnce.
2002). Litigation involves substantial amount ol ime and money. When considering
the Sy Lankan construction industry. litigation process is time consuming dispute
resolution method. Therefore. it is recommended o minimize disputes and if any

disputes. solve them through pre arbitral dispute resolution methods.

e Total Abandonment of Project

Due to the delavs some construction projects were totally abandoned. This is high at
covernmental construction projects like roads. power plants. etc. However. the cflect
ol total abandonment ol project is low in medium scale building projects. Most ol the
abandonment of projects occurs due to dispules. Somelimcé dispute resolution
methods such as litigation take long time. Due to these delavs. some projects were

totally abandoned at certain occasions.

Abandonment of project is waste of both time and money. It will badly allect to the
development of the country. Therefore, all the parties involve n construction should

take Mull attention to reduce them.

oL
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law related 1o arbitration in Sri Lanka is covered by the arbitration act no 11 ol 1995

In Srit Lanka. arbitration process is time-consuming dispute resolution method.

Including a pre arbitral. alternate dispute resolution mechanism to contract 1s a gouod
wav to minimize the arbitrations. Most important method to diminish the arbitration

process is by reducing the disputes.

o Litigation

This is the fifth majour effect of project delavs. Litigation is used to dispute
resolution when arbitration clause not available. Litigation is conduct under the

jurisdiction of the courts,

In Sri Lanka common law governing contract is Roman Dutch law. English law has
been introduced by legislative action in certain areas relating to contracts (Lawewnce.
2002). Litigation involves substantial amount of time and monev. When considering
the Sri Lankan construction industry, litigation process is time consuming dispute
resolution method. Therefore. it is recommended to minimize disputes and i any

disputes. solve them through pre arbitral dispute resolution methods.

o Total Abandonment of Project

Due to the delays some construction projects were totally abandoned. This is high at
covernmental construction projects like roads. power plants. cle. However. the effect
of total abandonment of project is low m medium scale butlding projects. Most ol the
abandonment of projects occurs duc to disputes. Somelimc:s dispute resolution

methods such as litigation take long time. Due o these delayvs. some projects were

totally abandoned at certain occasions.

Abandonment of project is waste of both time and money. It will badly aftect 1o the
development ol the country. Therefore, all the parties mvolve in construction should

take [ull attention to reduce them.
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Total abandonment is identified as least important effect in Malavsian construction
mdustry (Sambasivan & Soon, 2000). The Malaysian findings are inline with Sri
Lankan observations. In Nigeria. this was identified as the 3" important effect due to
project delays (Aibinu & Jagboro. 2002). The project abandonment in Nigeria ma
high when compare with other countries. Therefore. the findings in Nigeria is

different to that of Sri Lanka.

4.4.6  Agreement antong groups

To check the agreement among the three groups spearman’s rank correlation
coellicient was used. Accordingly, calculated spearman’s correlation coelticient and
signilicance level of three groups for the effects due 1o project delays were shown in
following table.

fable 416 Agreement among groups for efjects happening due (o delay s

Spearman's
Rank  * Significance
Correlation ! fevel
Coellicient
Consultants & Contractors 1.0000 ’ 1%
Contractors & Clients 0.9429 194
Consultants & Clients o 0.9429 1% |

This shows that there is a good agrecment for the effects due 1o project delavs by all
three parties. Signiftcance levels of the above data are higher than 1%, Thus. we can

say at 99% confident that the correlation has not occuired by chance.
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4.5  Chapter Summary

Hundred and thirty-eight responses were received and 122 were used for the analvsis
The study consists of responses of 31 professionals working for consultants. 47 for
contractors and 24 for chents. All the professionals were having minimum
quahtication of the basic degree. Among the respondents. 32% of them were having

more than 10 vears of experience.

Identified mam causes ol project delays were “improper project management by the
contractor’. “shortage of labour™ and "improper planning by the contractor”. Whereas

identified main effects were “cost overrun’, “time overrun™ and “disputes”.
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Chapter 5: Conclusion and Recommendations

A1 Conclusion

fmproper project management ol contractors is identified as main factor for project
delays m medium scale building projects. Both consultants and clients identily this as
the main cause. whereas. contractors placed 1t at the third place. Shortage of labour is

the second majour cause of the project delayvs.
Causes of project delavs are ranked as [ollows.

I Improper project management done by contractor

(S

Shortage of labor

S

Improper planning by the contractor

4 Financial Problems of clients

jo )

Poor contract management done by the consultant
6 Chient changes their original scope

7 weather conditions

8 Shortage of equipments

9 Delays in preparation of drawings by the consultant

[0 Shortage of materials at the market

Allthree parties agreed that [ollowing causes are least important for the project

delavs in medium scale butlding projects.

I Regulatory changes during the construction

8]

Lack of quality assurance by consultant

)

Disputes

+ Contractor’'s discrepancies with client
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Main effect of project delavs is identified as cost overrun. The ranking of effects of

project delavs are as [ollows.

I Costoverrun

8]

Time overrun

(VP

Disputes

4 Arbitrations

> Litigauon

6 Total abandonmment

T

7

mintmize the project delavs gutdelines can be recommended to partics imvolvad in

the projects.

b

5.2  Guidelines to clients

Clients should take special attention to following factors to reduce delavs in medium

scale butlding projects.

o Identify the requirements of the building and available budget prior to
commencement of construction. In this case. delavs due to changing orders

and changes ol design can be minimized during construction.

o Assess the capabilities of the contractors and their past performances during
evaluation of lender. Give more weight (o the capabilitics and past

performance of the contractor and less weight to the price.

o Clients can nominate project management consultant for project managenient
activities on behall of client. Normally project management work is also
carried out by the design consultant. By dividing the project management and

desioning in to two parts, desirable results can be achieved.

s Pav progress pavments (o the contractor at imely manner.
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5.3

Minimize changes during construction.

Give realistic time targels to the contractors o complete the project.

Guidelines to contractors

Contractors should take their special attention to following Tactors to minimive delavs

Contractors should always visit the site and look for the site conditions prior
to bidding process. If there are discrepancies in bidding document. thev
should contact consultant before the bidding process. By this method. disputes

can be minimized during the progress of work.

Contractors should give special consideration (o the w eather patterns. at the

planning stage of the project.

Contractors should take special care (o project management work. It is
necessary to analvze the progress cvery dav and take necessary actions o

delavs  whenever needed. Contractors can achieve - optimum  resource

alfocation by using proper project management process.

Contractors should plan their cash flows and manage the construction

activities accordingly.
Contractors should plan their equipment needs at the initial stage ol the

projects. should arrange means to obtain them whenever NECessary.,

Contractors should develop elfective and elTicient material procurcment

svstem within the project. This will help to minimize the project delavs due to

material shortages.
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Guidelines to consultants

Consultants should take their special attention to following factors to ninimize delavs

h

Consultants should identify' the requirements of the clients correctly. It 15
recommended (o explain the design to the clients using a model or 3D
modeling software. This will help to reduce the change orders at the middle of

the construction.

Consultants  should take neccssary measures o minimize  errors  and

discrepancies in bidding documents.

Consultants should take their special attention to the project management
work. Weekly progress mectings can be a good way to make communication
among all parties. to discuss about the project defays. and lo adopt

l)I‘t‘C(lUliOl]ﬂl'_\' measures where naecessary.

Consultants should submit necessary drawings. spectlications on time 1o the

coniractors according to themr work program.

Guidelines to policy makers of the Sri Lanka

[.abour shortage is one of the kev factors causing project delays. Skilled workers like

masons. plumbers and carpenters are very difficult to hind for the construction

activities. Therefore, government can introduce more technical colleges i country.

The curriculums at the technical colleges should be changed according to the current

needs of the country.
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5.6 Recommendations for further studies
Another study can be carried out 10 analyze and compare causes and cffects of project
delavs in different type of construction projects such as high rise building projects.

Hoetise construction projects. road construction projects. cte..

Sinee causes and cffects of project delays arc unique (o a country similar studies can

be done in other parts of the world.

Similar studics can be carried out to analyze the causes of delavs in buildine
construction projects in different provinces of Sri Lanka since causes ol delays can

vary from one provinee o other.

Same kind of studies can be carried out in different types of contracts. such as turn
Ley projects, design and build projects. ete.. Because. the mmportance of the causes of

project delays can be vary with the type of projects.

A turther research can be done to find relationship between duration of delay and cos

OVErTUn.
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Appendix—1

Questionnaire Survey

ject - Causes and effects of delays in construction projects in Sri Lanka

tructions

1. Only those who were involve in building construction projects should take part
2. Mark your choices using "X" mark in appropriate box

Background Information

Highest education Qualification :

Experience in construction industry (Years ) :

SEX

MNorking as a:

Male
Female

Consultant
Contractor
Client

Advanced Level

Basic Degree (g- B.Sc. Eng. )
Masters Degree (eg- M. Sc.)

Doctorate {eg - Phd)

Below 5 Years

Between 5 to 10 Years
Between 10 to 20 Years

Above 20 Years

dentification of Causes of Project Delays.

(x) your preference for "frequency of occurrence” & "Degree of severity" of following causes of
ect Jiclays
“ause

“lient Related factors

inanciat Problems

Ywiner interference

Frequency of Occurrence

1- Rarely

2- Some Times
3- Often

4- Always

1]
1L

2[]
2]

3]
3]

L]
L]
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Degree of Severity

1-
2-
3-
4-

1]
L]

Little
Moderate
Great
Extreme

2[]
2[ ]

3[]
3[]

L]
L]



Appendix—1
Questionnaire Survey

Project - Causes and effects of delays in construction projects in Sri Lanka

hstructions

1. Only those who were involve in building construction projects should take part
2. Mark your choices using "X" mark in appropriate box

Background Information

1 Highest education Qualification : Advanced Level
Basic Degree (g- B.Sc. Eng. )
Masters Degreae (eg- M. Sc.)
Doctorate {eg - Phd)

2 Experience in construction industry (Years ) : Below 5 Years
Between 5 to 10 Years
Between 10 to 20 Years
Above 20 Years

3 Sex: Male -
Female

6 Werking as a: Consultant [ ]
Contractor
Client

ldentification of Causes of Project Delays.

lick ix) your preference for "frequency of occurrence” & "Degree of severity" of following causes of
project oelays

Cause | Frequency of Occurrence | Degree of Severity
1- Rarely 1- Little
2- Some Times 2- Moderate
3- Often 3- Great
4- Always 4- Extreme

1 Client Related factors

i Financial Problems 1|:| 2|:| 3|:| 4|:| 1|:| 2|:| 3|:| 4|:|
i Ownerinterference 1|:| 2|:| 3|:| 4|:| 1|:| Zl:] 3!:' 4!:'
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i

Slow decision making

iv Unrealistic Contract duration

v

2

Y

Y

v

\

Vi

Changes in original scope
Contractor related factors
Improper project management
Improper construction methods
Improper planning

Lrrors during construction
fnadequate experience
Biscrepancies with clients
Consultant Related factors
Poor contract management

Delays in preparation of drawings

i Delaysin approvals

Delays in inspections
Lack of quality assurance
Other Factors

Shortage of materials
Shortage of labour
Shortage of equipments
Disputes

Lack of communication

whether conditions
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vii Unforeseen site conditions

viii Regulatory changes

'ndicate any additional causes for project delays

3]

1

2

ldentification of Effects of Project Delays.

Tick (x) your preference for "frequency of occurrence” & "Degree of severity" of following effects of

project delays

Cause

1 Time Overrun
2 Cost Overrun
3 Disputes

4 Litigation

5 Arbitrations

Total abandonment

N

Frequency of Cccurrence

- Rarely

- Some Times
- Often

- Always

2[ ]

Degree of Severity

AW N

- Little

- Moderate
- Qreat

- Extreme
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Appendix — 2

Questionnaire Survey

Project - Causes and effects of delays in construction projects in Sri Lanka

Instructions

1. Only those who were involve in medium scale ( 2 to 10 stories) building construction projects should

take part

2. Select your choices from the list (Drop down menu)
3. Use tab key to go to next question
4. Your information used for a research

Background Information

Highest education Qualification : !
Experience in construction industry (Years ) : i
Sex:

Working for a: i ¥ i

jii

Identification of Causes of Project Delays.

Cause Frequency of Occurrence

Client Related factors

Financial Problems of clients | ¥
Owner interference for project i A
Slow decision making of client I 1
Unrealistic Contract duration | 1

proposed by client

Client changes their original scope {

Select your preference from the list for "frequency of occurrence" & "Degree of severity" of following causes of
project delays

Degree of Severity

i |
¢ i
| |
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\

Contractor related factors

Improper project management
done by contractor

Improper construction methods
used by the contractor

Improper planning by the contractor

Errors done by contractor during
construction

Inadequate experience of the
contractor

Contractor's discrepancies with
clients

! ]
! 1
L il

SR IR LT SRS

L A
| -
| A
| -

e

i

i

Consultant Related factors

Poor contract management done
by the consultant

Delays in preparation of drawings
by the consuitant

Consultants delays in approvals

Consuitants delays in inspections ~ § f | 1
Lack of guality assurance by the !m 1 | |
consultant

Otheor Facters

Shortage of materials at the market | || ! 1

Shortage of labor
Shortage of equipments
Disputes

Lack of communication within
parties involved to the project
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vi weather conditions r | ] j

vii Unforeseen site conditions [ J l —l

vili Regulatory changes during the l 1 l -
construction

** Other Factors for project delays 1

(Pls specify) ' . - - -

Identification of Effects Due to Project Delays.

Select your preference for "frequency of occurrence” & "Degree of severity” of following effects of project
delays

Cause Frequency of Occurrence Degree of Severity
1 Time OQverrun ! ] ﬁ . WE
2 Cost Overrun i { | ek ‘,w-ﬂ,j;
3 Disputes E i B,ﬂ LS ‘,B
4 Litigation ! 1 ] I
5 Arbitrations ] ) | i
6 Total abandonment of the project  § I ] i
* Other effects due to delays Tt o

(Pls specify)

2
‘.;" . o
\’\é PR
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vii
viii

Consultant's Responses
Causes of Project Delays.

Appendix -3

Client Related factors
Financial Problems

Owner interference

Slow decision making
Unrealistic Contract duraticn
Changes in original scope

Contractor related factors
Improper project management
Improper construction methods
Improper planning

Errors during construction
[nadequate experience
Discrepancies with clients

Consultant Related factors

Poor contract management
Delays in preparation of drawings
Defays in approvals

Delays in inspections

Lack of quality assurance

Ciher Faciors
Shortage of materials
Shortage of labour

i Shortage of equipments

Disputes

Lack of comrunication
weather conditions
Unforeseen site conditions
Regulatory changes

| Frequency of Degree of
occurrence Severity
1,23 4 Tot| FI. [1]2(3]4]Tot| s |
523:22) 1) 51| 59.31 0/21/16/14] 51| 71.57
3133111 4| 51| 57.84] 6/25/13| 7| 51| 60.29
13119/17| 2| 51} 53.92| 9l17/14l11] 51! 63.24
121816, 4 51 5539 4/21]14/12] 51 66.67
3121118 9| 51| 66.18 2/13123]13] 51 73.04
116127| 7| 51 69.61 2/12/22/15 51| 74.51
439 7/ 1| 51| 52.45/10,22/15| 4 51! 56.37
5/ 935/ 2 51| 66.67 2/13/26/10 51| 71.57
7135 6 3| 51| 52.4511/24/13| 3| 51| 53.92
13|34| 4 0| 51 4559 82114 8 51| 60.78
12|32 7/ O 51| 47.55/11/29 6| 5| 51| 52.45
12134 5 0| 51| 46.57, 0/14/16/21] 51| 78.43
1132] 6| 2| 51| 49.51 3|26/17| 5 51| 61.76
27/17| 4| 3| 51| 4167 827/13| 3| 51| 55.39
31/18 2| 0| 51| 3578 2141124 51| 77.94
23119 9| 0 51| 43.14/20/19/12| 0 51| 46.08
928114) 0 51| 52.45 5/12/22/12] 51| 70.10
5114/24| 8 51| 67.16| 1/15/16/19 51| 75.98
16127, 8| 0 51| 46.08| 3/11/19(18 51| 75.49
2140 9| 0 51| 53.43/14{18/16| 3, 51 53.92
3130 7/11| 53 62.75/18/14/13] 6| 51| 53.43
0125/18| 8| 51| 66.67| 4/26/21] 0 51| 58.33
1027/14/ 0| 51| 51.96/15/20/12/ 4| 51 52.45
23120| 6| 2| 51| 43.6334{10 5 3| 52/ 38.94
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42.45
34.88
34.10
36.93
48.33

51.86
29.57
47.71
28.28
27.71
24.94

36.52
30.58
23.08
27.89
19.88

36.77
51.03
34.78
28.81
33.53
38.89
27.25
16.99

12
13
10

16

19
18
21|

15
22
11
23

© N W

1

~J

20
24




Consultant's Responses

Effects Due to Project Delays.

Time Overrun
Cost Overrun
Disputes
Litigation
Arbitrations

Total abandonment

Frequency of Degree of
occurrence Severity
1/2/3/4|Tot| FI [1]2[3]4 Tot| Sl
0 6/17{28] 51| 85.78] 3/11/16/21] 51| 76.96
0/110116/25/ 51| 82.35/ 2/10/11/28' 51| 81.86
9/29]10| 3| 51| 53.43] 7/27| 8 9 51 59.31
35/16/ 0 0] 51| 32.84/21/16/ 9| 5| 51| 49.02
33118 0| 0| 51| 33.82/15/19/10 7| 51| 54.41
41110, 01 0 51| 29.90,23/16 5 7/ 51| 48.04

I R D S S S SRS R S . —
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Contractor's Responses
Causes of Project Delays.

vii
viii

|
Cause

i

‘Financial Problems
‘Owner interference

|

|
|

l

Improper planning

Delays in approvals

.Other Factors
iShortage of fabour
Disputes

weather conditions

Regulatory changes

Frequency of Degree of
occurrence Severity
1234 Tot] FI. [1]2]3]4 T0t] 511,
Client Related factors
0 7,29/ 11 47; 77.13| 0f 7 11|29| 47/|86.70
O 24| 22| 1| 47| 62.77| 4/22/16| 5| 47/61.70
Slow decision making 19) 11| 12] 5| 47| 51.60, 6/11|23| 7 47]66.49
}Unrealistic Contract duration 16| 25; 6] 0} 47| 44.68| 5/19/22| 1 47;60.11
Changes in original scope 0| 28/ 11] 8 47, 64.36| 5 7/32| 3| 47:67.55
iContractor related factors
‘lmproper project management 31 18| 22| 41 47| 64.36| 0] 4;25/18! 47:82.45
ilmproperconstruction methods 4 38{ 5| 0] 47| 50.53; 5/ 13|26| 3| 47|64.36
| 2] 12) 25| 8| 47; 70.74] 1} 2|37, 7| 47|76.60
‘Errors during construction 18| 29| 0O} O 47| 40.43] 4|14|24] 5| 47/65.96
{lnadequate experience 5 35 7| 0] 47| 51.06, 1| 15|25 6| 47/69.15
‘Discrepancies with clients 17/ 30| 0| O] 47} 40.96| 4|22|17| 4| 47/61.17
Consultant Related factors
Poor contract management 31 25/ 19 0| 47 58.51] 0j11;13|23| 47/81.38
Delays in preparation of drawings | 4| 19| 14! 10| 47| 65.96| 0| 7 34| 6 47\74.47
Of 9| 30| 8 47, 74.47, 1|11/24|11| 47!73.94
Delays in inspections 3| 24 20; O] 47| 59.04; 8/18/16| 5| 47/59.57
Lack of quality assurance 18| 17} 12| 0} 47| 46.81/19,11|13| 4| 47/51.06
iShortage of materials 4/ 43| 0} 0] 47| 47.87| 3| 528/ 11 47/75.00
0; 15| 23| S| 47| 71.81) 4| 6|18/ 19 47|77.66
iShortage of equipments 13} 24 10| Q] 47| 48.40| 6| 8/19/14| 47|71.81
29/ 18/ 0} 0| 47| 34.57/10{22| 13| 2| 47|53.72
Lack of communication 5/ 19| 18, 5| 47| 62.23; 8/12|20| 7| 47/63.83
4 6i 25| 12| 47} 73.94| 2|16|25| 4| 47/66.49
IUnforeseen site conditions 2| 301 15| 0| 47, 56.91] 7| 8/18,14| 47,70.74
37,10 ©| 0] 47} 30.32/32{12| 3| 0| 47/34.57

Import

ance

‘InQex

66.87
38.73
34.31
26.86
43.48

53.06
32.52
54.19
26.66
3531
25.05

47.62
49.12
55.06

35.17
23.90

35.80
55.77
34.76
18.57
39.72
49.16
40.26
10.48
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16
20

18
19

15
21

7|
17
22
12
14
23
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Contractor's Responses
Effects Due to Project Delays.

Frequency of Degree of !

] Import|Ran

Cause occurrence Severity ance | k

1,234 (Tot| FI. [1]2/3|4 Tot S.I. | Index

[Time Overrun - 0 4l 7| 36| 47] 92.02| 1/13/14{19] 47(77.13] 7097 2|
Cost Overrun 0 0] 16/ 31} 47| 91.49; 2| 5|11/29| 47/85.64| 78.35 1
Disputes 30/ 17| 0| 0] 47 34.04 2{25|16] 4, 47/61.70 21.00f 3
Litigation 35/ 12| 0; 0] 47 31.38/ 161711 3| 47/50.53| 15.86 5
Arbitrations 40| 7| 0 0| 47| 28.72/10/22/12| 3| 47/54.26! 15.58] 4
Total abandonment 38/ 9| 0 0| 47| 29.79{14|21] 9| 3| 47{50.53| 15.05 &
,,,,,,,,,,,,, —_— Jf, S S —_ e . — !
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Client's Responses
Causes of Project Delays.

~ Frequency of

occurrence Degree of Severity
Cause 12|34 TotfF.l 17234 Tot S

1 Client Related factors

i ‘Financial Problems 13; 9 2| 0] 24{ 38.54| 0| 3|13] 8 24 80.21
ii |Ownerinterference 12y 77 5 0] 24{ 42.71] 5/ 12| 5 2| 24| 54.17
iii |Slow decision making 13j 5/ 6| 0f 24} 42.71| 0O} 8 610 24| 77.08
iv {Unrealistic Contract duration 12010 2| 0O} 24| 39.58] 2| 3! 9]/ 10| 24| 78.13
Y i‘Changes in original scope O 9| 11 4| 24| 69.79, 2| 6 8| 3| 24| 72.92

!

j2 Contractor related factors

i |Improper project management 0 2| 5 17| 24, 90.63| 0] 2| 6| 16| 24| 89.58
i Improper construction methods 0] 5 9 10f 24| 80.21] 3! 6/ 7/ 8 24| 70.83
il Improper planning 0] 2113 9 24| 82.29! 0f 3| 6/ 15 24| 87.50
iv (Errors during construction 0 10| 14| 0| 24| 64.58| 2| 9 11| 2| 24| 63.54]
v ilnadequate experience 21 12| 10, 0] 24! 58.33} 3| 13| 6| 2| 24| 57.29
vi :Discrepancies with clients 120 8 41 0] 24 4167\ 3|11 7/ 3| 24! 60.42
3 :Ccnsu(tant Related factors
. i Poor contract management 3111 70 3) 24| 60.42] 0O 1) 9 14| 24 83.54
‘ il iDelays in preparation of drawings 9 9 6] 024 46.88] 1| 8 11| 4, 24| 68.75
iii  Delays in approvals 10| 9 5] 0] 24| 44.79] 2| 5/ 12| 5| 24| 70.83
iv {Delays in inspections 91 10| 5 0] 24} 4583 1| 8 11| 4/ 24} 68.75
v jLack of quality assurance 12) 8| 4| 0 24| 41.67] 0O 9 14{ 1| 24| 66.67
A4 Other Factors !
i ;Shortage of materials 91 1% 4] Q] 24| 4479 2| 6] 12| 4| 24 68.75!
i |Shortage of labour O 3] 17y 4) 24) 76.04) 0O 4] 9] 11} 24| 82.29
iii |Shortage of equipments 4/ 14) 6| 0| 24| 52.08; 0| 7| 9| 8 24| 76.04
iv Disputes 13 8| 3i 0| 24| 39.58| 2| 9| 12| 1| 24! 62.50
v Lack of communication 5/ 11 4 4] 24) 57.29] 5| 6| 6/ 7| 24| 65.63
vi iweather cenditions 20 81 12| 2 24} 64.58| 5|15/ 4| 0 24| 48.96
vii iUnforeseen site conditions 7] 11 6] O] 24 48.96/ 0| 13| 11| 0O 24| 61.46
viii [Regulatory changes 13) 9] 2| O] 24| 38.54/ 16| 6/ 2| 0 24| 35.42
S I
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81.18
56.81
72.01
41.04
33.42
25.17

53.49
32.23
31.73
31.51
27.78

30.79
62.58
35.61
24.74
37.60
31.62
30.09
13.65
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Client's Responses
Effects Due to Project Delays.

~ el

G b~ ow

Frequency of Impor

Cause occurrence  |Degree of Severitytfjggi
1,234 TotF.L 1]2/3|4Tot| s

Time Overrun 0 0 6|18 24/ 93.75] 0/ 0 5|19 24| 94.79| 83.87]
Cost Overrun O 1] 6|17 24/ 91.67] 0 1| 8] 15 24| 89.58| 82.12
Disputes 15 9 0 0] 24] 3438 0/ 8 13/ 3| 24 69.79 23.99
Litigation 17| 7 0| 0] 24| 32.29] 4| 7/ 13| 0 24| 59.38 19.17
Arbitrations 19, 5 0 0 24| 3021 0 8 16| 0 24, 66.57! 20.14
Total abandonment 19] 51 O/ 0| 24| 30.21) 1/ 15/ 7/ 1| 24| 58.33| 17.62
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i

Overall Responses
Causes of Project Delays.

1 fCIient Related factors
i iFinancial Problems
ii .Owner interference

~ il Slow decision making

v Unrealistic Contract duration
v Changes in original scope

2 ‘Contractor related factors

i ;Improper project management
i :Improper construction methods
iii Improper planning

iv Errors during construction

% "Inadequate experience

Vi iDiscrepancies with clients

3 !Consultant Related factars

i -Poor contract management

i Delays in preparation of drawings
iii iDelays in approvals

iv 1'Delays in inspections

v Lack of quality assurance

|

4  Other Factors

i jShortage of materials

i ;Shortage of labour

i [Shortage of equipments
Disputes

v iLack of communication
vi iweather conditions
. . -
vii |Unforeseen site conditions

viii IRegulatory changes

-

18
15
45
41

(@8]

25
20
41

18

12
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60.45
63.32
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68.03
65.57
69.06
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71.72
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74.18
55.53
59.84
59.63
61.27
36.59
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Index

57.76

35.62
54.65
30.35,
31.79
25.16

43.95
37.64
36.01
32.26
23.04!
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24.12
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Overall Responses
Effects Due to Project Delays.

S
| Frequency of
occurrence
‘Cause Consultants
| G123 ]alTet] Fr. |1

1 Time Overrun 0] 10| 30 82] 122/ 89.75 4
2 Cost Overrun 0 11] 38) 73 122{ 87.70| 4
3 Disputes 54/ 55/ 10 3| 122| 42.21] 9
4 Litigation 87/ 35 0] 0] 122 32.17| a1

i SWAthmtmns 92/ 30 0| O! 122| 31.15| 25

6 [Totalabandonment |93 240 0 0 122 2992 38

Degree of
Severity
_Consultants

Tot
e
122
122
122
122

34
5[ 59
72
16
33 8
10

S.1.
8053
84.84
62.30
51.64
56.76
21 11122] 51.02] 15.27.

tance Ran
Index k

7228 2
74.41 1
2630 3
1661 5
4
6

17.68




Appendix -4

Graph used to calculate significance level of the Spearman’s rank
Correlation coefficient

The significance of the Spearman's rank correlation coefficients and degrees of freedom
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correlation is only
95% reliable.
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