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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. 



  

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 

Till' cunstructiun SL'Ctur is unL' ,1:· the impun<tnt SL'Ctors th~lt contrihuks to Sri Iunk~1·s 

CCUillll11ic i:2Jll\\ tiL I his sector ~tccuuilkd lc1r ncdrl: l).:2° o gnl\\th in year :200(1 ~llld 

9.0 11
o in }l'Ur :2007 (C'cntr~tl B~lllk ufSri Llllka. 2008J. J)uring the first hctlfufthc year 

2008. thc \ ~t!uc ~tdckd in construction sector is incrc,tscd by 9.2c>;J (Central 13ank ur 
Sri Lmb. 2008~1). 

\·lajor cunstructiun projects arc consisting ol· both inrr,tstructurc dc\clopmcnt projects 

and building construction pw,iccts. C \mstructiun acti\ itics uf gel\ crnmcnt sector\\ ere 

m~tinh cunccntr~tll'd in inJ]·~tstructurc dc\clopmL'Ill projects. These include 

cunstructiun ur rullds. bridges. tUI111Cis. J!U\\l'l' piLtnts. etc. Such mlljor cunstruction 

prujcch ~trc upplT kutmltlc de\ clupmcnt prujcet. l Ltmbantuta port de\ clopmcnt 

projlTL \'orochchuki ClXtl j!ll\\Cl' pbnt constructiun rm)jcct cllld Southern c:--;prcSS\\U) 

cnnstruction pro,iL'Cl ( ( 'cntral Hclllk or Sri l.~lllka. :::oos ). 

!he recunstnictiun ~tcti\ I tiL's in the Lasll'rn pro\ incc increases public sector 

il1\llhement ill construction Sl'Ctor (C'l'lltr~tl B~tnk or Sri Lanka. :20()8,t). The 

cunstruction scctur ck\ L'i,lpmcnt is c:--;pcctcd to gnl\\ 'tt a higher pace in 2009. due to 

the reconstruction llcti\ itics in liberated urea in 0:orth ~md 1:ast or Sri Lanka (CL'ntral 

Bunk or Sri Lankct. 20U8ct l. 

Pri\utc scctur cuntributiun tu the constructiun sector dc\clopmcnt \\as limited to 

condominium ~tnd housin:::: projects. 

Projects arc cbssically dcl!ncd hy the need to complete cl tllsk on time. to budget. and 

uppropriatc quality o!' tcclmicll pcrl(mn:mcc ( \\'illi;tms. 2003 ). \lost or the 

Cllnstruction prujccts e~ti1IWt lll' c:omplckd 011 piLtllllL'd cLttc C\ L'll though customers 

request their projects to be completed un due date. This is ~l huge problem in the 

construction industry. \\ hLTC both contractors and clients han: to suffer. 



h.?\\ e'\ampk·s ol.pw_1ect ,kL!:s in Sri l.:mk:t :1rL' :1s t'u[[,J\\S. 

High-rise building projects 

• Havelock city construction project, Colombo 6 

I L1\ cluck cit: prujL'Ct is one or the largest rcsickntial and commercial real state 

de\eluprllL'nt prujL'Cts in south .·\si:L This project consists or nine tO\\Crs and 

each tO\\L'r consist:- or::'::' !loms. l hL' project \\:1s initially pLumed to construct 

at !'our ph:1scs. Project \\:ts swrtcd on \l:ly ::'00-t and first ph:1sc \\as proposed 

to llpen !'or the public un •\ugust 200S ( \\'ikipcdia cncyclopcdi:L 200S ). 

IIU\\C\ cr. ph:tsc I or the project \\ :JS not compklcd l'\ en at the end or 

[)cccmbn 20US .. \t th:tt time. structur:d \\orks \\ere completed but tinishing 

\\llrks \\CrL' llll prugrcss ( l L1\Ciock City \\Cbsitc. 200S). 

rin:mci:d prublcms or the dL'\Ciopcr \\C1S the main rc:tson fur the dcl:l\. The 

de\L'Ior1cr:., \\ere sL:pposcd to sell the residences \\hik the constructi,m is un 

prugrL'ss. llo'' L'\ cr. thL' pr,Kcss '' :JS not succeeded :JS c:-;pcctcd and rcsuhcd in 

lirwnci:d s!Hlrtdgcs thus pr,1jcct del:!: s. 

• Cdcstial t<mcr construction project, Colombo~ 

The CL'ksti:d tO\\L'i' is (l -U-storicd building. \\hich consists or 176 lu'\UI"\ 

apartments and :1 hutcl. The project \\as st:tncd on carl' 2005 and it \\as 

scheduled tll cumplctc llll 0-.larch 2010. TilL' hotel of the building. ,,hich 

consists ul· I C1 stories \\:1S pLlllncd tu complete :llld open to the public on first 

quarter ur 2()()l) (Ccylinc(l Cclesti:d To\\Cr \\Cb site. 2006). ;\t the end or 

\:u\cmbcr 20tlS only structur:t! p:trt or 1-+ stories \\Crc completed (Ccylinco 

Celestial To\\cr ''L'l:1 silL'. 2006:1). ThL' construction \\Urk \\as st,lp !'or about 5 

nwnth due to the SCdtrit\ ;·c:JSlll1S (lS it \\dS located at the midst or high security 

;one ir1 C'ulumh(l. 

! 



\tedium scale building pt·ojccts 

• Reno\ at ion of centre for banking studies hostel building at Rajagiriya. 

This prujLTt \\as U\\nel! by the Centr~d Bank ol· Sri l.anka. The project consists 

or renm at ion or ~~ threc-sturied building. l he project \\dS ~marded tO a 

gll\eri1111L'I1t c,lrp,lrati,)n ill\ohed in constructiLln un September ::200(1 and 

pLnmed tu compkte \\ ithin ~~ year. llo\\e\L'r. tlll' pruject \\as compkted on 

June ::2000. ( Centr:ll !)ank or Sri L:mkd. ::200::\h l 

One re:tso11 !\1r the debys \\CIS changing the design by the client ~tt the progress 

nr the building. In :tdditiLm tu th:il. contrdClor's improper site management. 

unroreseL'n site conditions and shortage u!· ldbuur \\ere abo contributed to the 

slo\\ing or the process. Since the contractor or this project \\'C\S a gO\ernmcnt 

urg:ll1il.ation. rigid procurement procedures or them also contributed !·or the 

clbll\ e Lkl:l\ S. 

• Construction of Central Bank regional oftice building at \'latale 

This project \\as ~:!so Ll\\ Jlell by the Centr~tl Hank or Sri L.ank:t. The project 

consish ul· c,1nstructing ~~ region:ll u!lice. \\ hich consists or three-swriL·d 

building at \ Lttak. lhL· project \\as ~1\\ arded on December 2007 and proposed 

to complete \\ithin 1 () months. llo\\e\er. the building was completed on 

January ::2lJ()l) (Central Bank u!· Sri Lank:!. ::20(Jl) ). 

lhL' construction \\:ts Ih1l completed on scheduled date due tu improper project 

management :md rinanci.d pmbkms ur the Clll1tr:tctur. Change ur original 

scupe by client \\Us alstl a!lected to the project deLtys. 

_) 



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 

intemational development, Nordic development fund and Swedish 

intemational 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 tin1e 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 pati of the construction was completed. The 

main reasons for delays were political issues, difficulties arise when acquiring 

of lands, etc .. 

• 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 several causes for delays in construction 

projects, which lead to several effects at the end. 

Nom1ally 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. 

J t •. 

'\ 
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!'he client related ctu:-,c~ c~tll he cli ... ·n(:-, llrl~lllci~t! pruhkm~. slcm dccision-m~1king. 

changing th<..' urigir1~t! ~C:llpc ~l!ld p!'<lpll~ing umc~tli~ti<..· contract dur·ation. lkLl\~ 

uriginatc du<..' to contr~ICllll' c~m be improper project planning. \\Tong construction 

mcthuds. mistakes and pi"<lhlcms du<..' to sub contructurs. l he consultant related causes 

can b<..' impmp<..'r cuntruct m~me~gcmcnt. dcbys in ~1ppnn als. delays in pru\ iding 

designs. etc .. L:\C<..'pt to tiwsc causes. tl1lT<..' cdn h<..' other <..'.'\lerna! causes ~IS \\ell such 

as slwrtagc o!' bbour. \\ c~1th<..T conditions. un!'orcsc<..'n site conditions cllld regulatory 

changes. 

The most CU!llnhlll <..'lf<..'Ch due Ill project dcluys ''ere tim<..' O\ errun and cost O\ errun. 

Cost O\e!Tunuhs<..T\<..'d du<..' Ill th<..' dcLr;s i11 _-.;uuth<..Til hi~2h\\~l} constructiun pruj<..'Cl is cl 

good C\cllllplc .. \illlthcr e!lcct clue Ill pr1lject deJa:; S \\ClS disputes. !)clays \\ill lead lu 

liquidation d~lll1clges cl!ld it can end up \\ ith disputes among client and eLm tractor. 

Those disputes ultimcltcly leads to arbitration or litig~1tion. Arbitration and litigation 

can be identili ... ·d (IS de\~hUltini:'- <..'trects or project dcLtys. Some projects \\Cre totally 

abandoned du<..' !11 pruject ,!eLl: s. 

The rebti\ e impurte~ncc ,1!' clbm c c1uscs cl!ld crtl:cts c~m be vary according tu the 

cunditiuns ul' the proj<..'ct cunccrn. 

ldentillcatiun o!' cluses ol· proj ... ·ct de!dys and th<..·ir cl't'ccts is ol· immense help to the 

future project !ll(lnclg<..'rs to uke prccautiunclr:; actions dnd proacti\ <..' measures to 

mitigate deL!ys. 

Se\<..Tcll studies \\<..'r<..' carried lllll to identil\ Ccluscs lll project deL!ys in \lalaysia. 

Saudi :\rahi~l. JorLLlll. C!kma cllld Sri Lmb (.\laghbari ct. a!.. 2007: :\saal· cll1d Al­

l kjji. 200(J: Odell and Battaineh. 2ll02: I ringpong l'l.al.. 200J: Jaya\\ardanc and 

Pandita.2\l0~). Some \\Cre !'ueuscd on c!lccts due tu project delays (Aibinu and 

.lagbom. 2002 ). \\ herc,ts j(:,, stuc.lie:-; \\Ll'<..' carried uut to idcnti !\ both causes and 

ct'll.'Cts ot' proi<..'Cl lkla: s ( s~llllbctsi\ (Ill & Suon. 2007 ). 

~ 



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 Sri Lanka. 

Although such researches were cmTied out in other parts of the world, their 

applicability to Sri Lanka is inappropriate since the conditions arc 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 cause~ :md 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 

i.e. Identification of causes and effects due to project delays in the medium scale 

building projects is used as the research problem. 

6 



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, 

• To identify the major causes for delays in medium scale building projects 

• To identify effects clue to the delays in medium scale building projects 

• To develop guidelines for c011tractors, consultants and clients to reduce the 

project delays in medium scale building projects. 

1.4 Significance of the study 

This research mainly concems 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 site ~.:ngineers 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 :0,;1-1 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 

7 
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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 

Sri Lanka (Central Bank of Sri Lanka, 2008). The growth of constmction 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 constmction 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 SC<lk 

building projects in Sri Lanka. A questionnaire was prepared using the findings and a 

pilot study was canied out among ten professionals working in medium scale 

building construction projects. The sample was selected according to snowball 

sampling method. The questionnaire was distributed using e-mail and manual means. 

i.e. by hand and by post. 

Imporiance 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 identified c;mses and eiTects. 

8 
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This was done separately 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 

Sri Lanka. 

The questionnaire was distributed via e-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 from 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 S1i Lanka. The views of the professionals, who are not using e-mail 

were limitedly included in this research. 

1.7 Key Findings 

Identified major cause of project delays of the medium scale building projects is 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. 

9 
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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 ovenun, time ovenun, 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 canied 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 causes 

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 rninimize 

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 govemment. 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 pati of these buildings. High-rise building projects are 

normally constructed at urban areas. Recently most of these building projects 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 govemment. 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 Ml, M2 or M 3 can engage in construction ofthesc 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 occmTed due to contractors' faults. Therefore, the contractor cannot 

claim extension of time whereas, clients can claim for the liquidation damages of 

such delays. 
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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 identified 

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

eight categories as follows, 

1. Client related causes 

1. Finance and payments of completed work 

11. Owner Interference 

111. Slow decision making 

1v. Unrealistic contract duration and requirements imposed 

2. Contractor related causes 

1. Subcontractors 

11. Site management 

u1. Construction methods 

IV. Improper planning 

v. Mistakes during construction stage 

v1. Inadequate contractor experience 

3. Consultant related causes 

1. Contract management 

11. Preparation and approval of drawings 

111. Quality assurance/control 

IV. Waiting time for approval of tests and inspection 

13 
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4. Material related causes 

1. Quality of material 

11. Shortage in material 

5. Labor and equipment category causes 

1. Labor supply 

11. Labor productivity 

111. Equipment availability and failure 

6. Contract related causes 

1. Change orders 

11. Mistakes and discrepancies in contract document 

7. Contract relationship related causes 

1. Major disputes and negotiations 

11. Inappropriate overall organizational structure linking to the project 

111. Lack of communication between the parties 

8. Extemal causes 

1. Weather condition 

11. Regulatory changes 

111. Problem with neighbors 

IV. Unforeseen site condition 

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

identified as follows (Sambasivan & Soon, 2006). 
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1. Contractor's improper planning 

2. Contractor's poor site management 

3. Inadequate contractor experience 

4. Inadequate client's finance and payments for completed work 

5. Problems with subcontractors 

6. Shortage in material 

7. Labor supply 

8. Equipment availability and failure 

9. 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 

causes 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 extcmal as follows. 

1. Contractor's responsibility 

1. Delay in delivery of materials to site 

11. Shortage of materials on site 

111. Construction mistakes and defective work 

IV. Poor skills and experience oflabour 

v. Shortage of site labour 

VJ. Low productivity of labour 
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v11. Financial problems 

vm. Coordination problems with others 

IX. Lack of subcontractor's skills 

x. Lack of site contractor's staff 

XJ. Poor site management 

xu. Equipments and tool shortage on site 

2. Consultant's responsibility 

1. Absence of consultant's site staff 

11. Lack of experience on the part of the consultant 

111. Lack of experience on the part of the consultant's site staff 

(managerial and supervisory personnel) 

1v. Delayed and slow supervision in making decisions 

v. Incomplete documents 

VI. Slowness in giving instructions 

3. Owner's responsibility 

1. Lack of working knowledge 

11. Slowness in making decisions 

lll. Lack of coordination with contractors 

IV. Contract modifications (replacement and addition of new work 

to the project and change in specifications) 

v. Financial problems (delayed payments, financial diff:icultics, 

and economic problems) 

4. External factors 

1. Lack of materials on the market 

11. Lack of equipment and tools on the market 

lll. Poor weather conditions 

IV. Poor site conditions (location, ground, etc.) 

v. Poor economic conditions (currency, intlation rate, etc.) 

VI. Changes in laws and regulations 
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vu. Transpotiation delays 

Vlll. Extemal 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 eta!, 2007). 

1. Financial difficulties and economic problems 

2. Supervision too late and slowness in making decisions 

3. Slow to give instructions 

4. Lack of materials on market 

5. Poor site management 

6. Material shmiages on site 

7. Construction mistakes and defective work 

8. Delay in delivery of materials to site 

9. Slowness in making decisions 

10. Lack of consultants experience 

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 inclfcctive or lack of supervision, followed by slowness of giving 

instructions and lack of experience. The most impmiant extemal 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. 

a!. (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. Original contract duration is too short 

II. Legal disputes b/w various parts 

111. Inadequate definition of substantial completion 

IV. Ineffective delay penalties 

v. Type of construction contract (Turnkey, construction only) 

v1. Type of project bidding and award (negotiation, lowest bidder) 

2. Owner related 

1. Delay in progress payments by owner 

11. Delay to furnish and deliver the site to the contractor by the 

owner 

111. Change orders by owner during construction 

IV. Late in revising and approving design documents by owner 

v. Delay in approving shop drawings and sample materials 

v1. Poor communication and coordination by owner and other 

parties 

VII. Slowness in decision making process by owner 

vu1. Conflicts between joint-ownership of the project 

IX. Unavailability of incentives for contractor for finishing ahead 

of schedule 

x. Suspension ofwork by owner 
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3. Contractor related 

1. Difficulties in financing project by contractor 

11. Conflicts in sub-contractors schedule in execution of project 

111. Rework due to enors during construction 

IV. Conflicts b/w contractor and other parties (consultant and 

owner) 

v. Poor site management and supervision by contractor 

VI. Poor communication and coordination by contractor with other 

parties 

VII. Ineffective planning ami scheduling of project by contractor 

Vl!L Tmprq~u c,;,1si.ruCLion methods impkrncdcd by contractor 

IX. Delays in sub-contractors work 

x. Inadequate contractor's work 

XI. Frequent change of sub-contractors because of their i11efficicnt 

work 

xu. Poor qualification of the contractor's technical staff 

XIII. Delay in site mobilization 

..J.. Consultant rdatcd 

1. Delay in performing inspection and testing by consultant 

11. Delay in approving major changes in the scope of work by 

consultant 

111. lnilexibility (rigidity) of con~;ultant 

tv. Puor conm1unication/coorJination bclween consultant and 

other parties 

v. Late in reviewing and approving design documents by 

consulLtnt 

VI. Conflicts between consultant and design engineer 

VII. Inadequate experience of consultant 
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5. Design related 

1. Mistakes and discrepancies in desit,TJ1 documents 

II. Delays in producing design documents 

lll. 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 engineer 

VII. Inadequate design-team experience 

Vlll. Un-use of advanced engineering design software 

6. :vraterials related 

L ShurLlge of construe lion materials in market 

11. Changes in material types and specifications during 

construction 

lll. Delay in material delivery 

IV. Damage of sorted material while they arc needed urgently 

v. Delay in manufacturing special building materials 

VI. Late procurcmc11t of materials 

VII. Late in selection of finishing materials due to availability of 

many types in market 

7. Equipment related 

1. Equipment breakdowns 

tl. Shortage of equipment 

111. Low level of equipment-operator's skill 

1v. Low productivity and efficiency of equipment 

v. Lack ofhigh-teclmology mechanical equipment 

8. Labors related 

1. Shortage of labors 

11. Unqualified workforce 

111. Nationality of labors 

20 



L 

1v. Low productivity level of labors 

v. Personal conflicts among labors 

9. External causes 

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

etc.) 

11. Delay in obtaining pem1its from municipality 

111. Hot weather effect on construction activities 

1v. Rain effect on construction activities 

v. Unavailability of utilities in site (such as, water, electricity, 

telephone, etc.) 

v1. Effect of social and cultural factors 

v11. Traffic control and restriction at job site 

v111. Accident during construction 

1x. Differing site (ground) conditions 

x. Changes in government regulations and laws 

x1. Delay in providing services from utilities (such as water, 

electricity) 

x11. Delay in perfonning final inspection and ceriification by a third 

party 

Ranking of CclllS\~S for delays in large construction projects in Saudi Aral;ia were 

categorized according to the respondents as table 1.1. (Asaafand Al-Hejji, 2006). 
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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 Causes identified by Causes identified by 
I 

Clients contractors consultants 
1 Shortage of labor Delay in progress payments Type of project bidding and 

by owners award 
2 Unqualified work force Late in reweaving & Shortage of labor 

approving of design 
documents by owners 

3 Ineffective planning by Change orders during Delay in progress payments 
contractor constructions by owners 

-

4 Low productivity level of Delay in producing design Ineffective planning by 
labor documents contractor 

·----

5 Hot weather effect on Late in reweaving & Change orders by owner 
construction activities approving of design during constructions 

documents by consultant 
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 contra_ctor --
8 Inadequate contractor Late procurement of Poor site management by 

~xpenence ___________ materials contractors 
r-- ----------------- ----
9 Effects of surface conditions Inf1exibility of consultant Poor qualifications of 

contmctors technical staff 
---

10 Change orders by owner Slowness of decision making Delay in material delivery 
during constructions by owners 

Asaaf and Al-Hejji (2006) ranked the causes of delays as follows. 

1. Ow·ncr related i~1ctors 

2. Contractor related factors 

" Design team related factors .), 

4. Labor related factors 

5. Consultant related factors 

6. Material related factors 

7. External factors 

8. Project elated factors 

9. Equipment related factors 
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Average time ovemm in large construction projects in Saudi Arabia was between 

10% and 30% of original duration (Asaaf and Al-Hejji, 2006). 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 causes 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), whereas in Malaysia labour problem has obtained 

middle level significance (Sambasivam & Soon, 2007). This shows that causes of 

project delays can be different from country to country. 

Odeh and Battaineh (2002) identified causes of delay in traditional type of contracts 

in Jordan. This research 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 gToups (Odeh & Battaineh, 2002). 

1. Client related factors 

1. Finance and payments of completed work 

11. Owner interference 

111. Slow decision making by owners 

1v. Unrealistic imposed contract duration 

2. Contractor related factors 

1. Subcontractors 

11. Site management 

lll. Construction methods 

1v. Improper planning 

v. Mistakes during construction 

v1. Inadequate contractor experience 
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3. Consultant related factors 

1. Contract management 

11. Preparation and approval of drawings 

1n. Quality assurance & control 

1v. Waiting time for approval of tests and inspections 

4. Material related factors 

1. Quality of material 

11. Shortage of material 

5. Labor & equipment related factors 

1. Labor supply 

11. Labor productivity 

111. Equipment availability and failure 

6. Contract related !actors 

1. Change orders 

11. Mistakes and discrepancies in contract document 

7. Contractual relationship related factors 

1. Major disputes and negotiations 

11. Inappropriate overall org<mization structure linking all parties 

to the project 

111. Lack of communication among parties 

8. External factors 

1. Weather conditions 

11. Regulatory changes and building code 

111. Problems with neighbors 

1v. Unforeseen ground conditions 
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According to findings ofOdeh and Battaineh (2002) major causes ofproject delays in 

traditional construction projects can be ranked as follows. 

Table 1.2- Causes of project delays in traditional contracts in Jordan (Odeh and 

Battainelz, 2002) 

Causts identified by consultants Causes identified by contractors 
I Inadequate contractor ex12erience 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 
---·--·---

5 Slow decision making by mvners Improper site management by 

contractors 
6 Unrealistic contract durations given by Improper construction methods by 

clients contractors 
7 Improper contract management by Equipment availability & failures 

consultants ---r---
8 Improper planning by contractor Slow decision making by owners 
9 _Labor pro_d ucti v i_!:Y_j2_to bler~~_s ________ Subcontractor related issues 

f--- ----------------------

10 Shortage of labor Improper planning by contractor 

Accordingly, the main factor contributes to delays in traditional construction projects 

in Jordan was Jack of labour productivity. This was again different from the 

Malaysian studies (Sambasivam & Soon, 2006). This depicts causes of delays can be 

varied t!-om country lo country. 

Frimpong et. al. (2003) carried out a case study to analyze causes of delays of 

groundwater projects in Ghana. Ground water projects consists of ground water 

exploration, bore hole drilling, pumping 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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1. Planning and scheduling deficiencies 

2. Deficiencies in cost estimates prepared 

3. Inadequate control procedures 

4. Delays in work approval 

5. Waiting for infonnation 

6. Mistakes during construction 

7. Delays in inspection and testing ofwork 

8. Cash flow during construction 

9. Frequent breakdowns of construction plant and equipment 

10. Shortages of technical personnel 

11. Labor shortages 

12. Monthly payment difficulties 

13. Poor contract management 

14. Shortage of materials, Plant/equipment parts 

15. Contractor's financial difficulties 

16. Low bid 

17. l'v1aterial procurem;::'nt 

18. Imported materials 

19. Late delivery ofmaterials and equipment 

20. Escalation of material prices 

21. Slow decision-making 

22. Inflation 

23. Difficulties in obtaining construction materials :1t onicial current prices 

24. Ground problems 

25. Bad weather 

26. Unexpected geological conditions 

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

water project are as follows. 

1. Monthly payment difficulties 

2. Poor contract management 

3. Material procurement 
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4. Inflation 

5. Contractor's financial difficulties 

6. Escalatim1 of material prices 

7. Cash flow during construction 

8. Planning and scheduling difficulties 

9. Bad weather 

10. Deficiencies of cost estimate prepared 

Findings of Nigeria (Frimpong et. al., 2003) were inline with that of Malaysia 

(Sam basi van & Soon, 2006). According to the both of studies, financial problems was 

identified as main ca1Jse for project delays. Rese<Jrch carried out by Frim1Jong ct. al. 

(2003) did not consider whole construction industry in Ghana. It only considered 

about a specific project. 

Jayawardane & Pandita (2003) identified 45 L1ctors for project delays of construction 

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

1. Material related factors 

1. Shmiage of material 

11. Change the type and specifications 

111. Slow delivery 

1V. Damage in storage on site 

2. Manpower 

1. Shortage 

11. Labour skills 

Ill. Labour disputes/Strikes 

3. Equipment 

1. Failure 
... . . 

11. Shortage 

111. Unskilled operation 

1V. Slow delivery 
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4. Financing 

5. Changes 

v. Old machinery 

1. Contractor's cash position 

11. Delay in payments by clients 

111. Delay in certification by consultant 

1. Owner I consultant 

11. Errors made by consultant 

111. Foundation conditions encountered at field 

1v. Mistakes in soil investigation 

v. Water table condition 

v1. Geological condition at the site 

v11. Errors committed during construction at site 

6. Government relations 

1. Obtaining permits from relevant authorities 

11. Excessive bureaucracy in Govemment offices 

7. Scheduling 

1. Preparation and approval of drawings 

11. Lack of training of management to model the construction 

operation 

111. Lack of data base in estimating duration and resources 

1v. Inadequate early planning 

8. Controlling 

1. Waiting for sample approval 

11. Inspection and testing procedure 
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9. Environment 

1. Rainy weather 

II. Social and cultural factors 

111. Limited working hours 

l 0. 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 

Vlll. 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 

111. Lack of area for operation/ material stocks 

According to Jayawarclane & Pandita (2003), main delaying factor identified was 

rainy weather. Since Sri Lanka is a tropical country, this can be well acceptable. The 

other main causes of project delays 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 m2 gross external floor area, and project standard, 

which measured in building construction cost/m2 gross external floor area are founded 

as significant drivers of construction speed in residential building projects in 
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Gcnnany (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. 

l. Geographical location of the project 

2. Type of the construction project 

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

key projects, etc.) 

2.4 Studies on Effects due to construction delays 

Aibinu and Jagboro (2002) identified the efCects of construction delays in Nigeria. 

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

l. Time ovenun 

2. Cost ove1Tun 

3. Disputes 

4. Arbitration 

5. Litigation 

6. Total abandonment 

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

(Anibu and Jagboro 2002). 

1. Time overrun 

2. Cost overrun 

" Disputes j, 

4. Total abandonment 

5. Arbitration 

6. Litigation 
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Effects of the delays in construction projects can be changed according to the type of 

project (Samabasivan & Soon, 2006). For example, delays in infrastructure 

development project like southem high way will cause huge 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 

2. Cost overrun 

3. Disputes 

4. Arbitration 

5. Litigation 

6. 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 lhe country to country. 

2.5 :Methods to minimize project delays 

Most of studies 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 to 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 occmTing due to approval of drawings Assaf and Al-Hcjji 

(2006) suggeskd consultants to minimize the delays in the approval process. 

Sambasivan and Soon (2007) suggested contractors to appoint able site managers for 

the smooth execution ofwork .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 pattems 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 (2006) after considering the construction industry in Sri 

Lanka. 

Aibinu and Jagboro (2002) suggested two methods to minimize project delays. First 

was accelcralion 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 impmiant 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. 

RJI = 'j_yj_ 

A*N 

Where 'W' is the weighting given to each factor by the respondent (ranging fi"om 1 to 

5), 'A' is the highest weight (i.e. 5), and 'N' is the total number of respondents. 'RII' 

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 <lS "relative impotiant weight". 

Assaf & AI. Hejji (2007) used diiierent approach to calculate the importance of the 

causes. He defined "Frequency Index" and "Severity Index" as follows. 

Frequency Index (FI) =I a (n/N) * 100 /4 

Where "a" is the constant expressing the weight given by each respondent, "n" is the 

fi:cqucncy of tilt.? n;spon::;c, a1:d "N" i:; total number of rcspor;ses. Frequency index 

was used to categorize causes according to frequency of occurrence. 

Severity Index (SI) =I a (n/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 & A!. Hcjj i (2007) defined relative important index as follows. 
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Relative Importance Index (RII) = FI * SI 

Assaf & AI. Hejji (2007)'s approach of calculating relative impotiance index is better 

than that of the other researchers'. Respondent has to answer two questions for one 

cause (i.e. frequency of occunence and degree of severity), it gives more realistic 

picture about the causes of delays. 

2.7 Spearman's Rank Correlation Coefficient 

The objective of rank conelation methods is to assess the degree of monotonicity 

bct\veen two or more series of paired data (Costa & Roque, 2006). Conelation can be 

defined as relationship measure among different parties of factors. It gives the 

strength of their relationships. Speannan'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). 

Speam1an's rank correlation coefficient can be defined as follows, when there are no 

tied ranks. 
f• /'.•;\\ 

'(. . 
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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, speannan' s rank conelation coefficient can be defined as follows, 
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Where, X; is the rank given by first group, y; is the rank given by second group and n 

is 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 conelation coefficient equal to 1 

indicate the perfectly positive correlation. p= -1 indicates perfectly negative 

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

To check whether the value obtained for the spearman's rank conelation coefficient 

could be a result of chance, significance level of the relationship is used. This 

signilicance 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 correlation 

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 debys and as well as there effects. The causes can be varied 

with the typ,:; or tlw projeLt. Although there were few rescarcht:s i11 Sri Lu1ka 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 importance of the project delays. Those studies recommended 

'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 prevwus 

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 

Cor the clients in Sri Lanka. 

Most of the causes for project delays in Sri Lanka arc inline with the causes identified 

in Malaysia by Sambasivan & Soon (2007). They had identified 27 causes for project 

delays. Ho\vcver, some of the causes identified by Sam basi van & Soon (2007) were 

not t:1ken in to our research since they arc minimal signific:1nce to Sri Lanka. Some 

additional causes identified by interviewing above parties were included to the causes 

obtained from Sambasivan & Soon (2007). Accordingly, below mentioned causes of 

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

Client Related Causes 

1. Financial problems of clients 

?. O'.vner'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. fmproper construction methods 

3. Improper planning 
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·L Enors 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 assur:wcc 

Other Causes 

1. Shortage ofmatcrials 

2. Shortage of labor 

3. Shortage of equipmenls 

~f. Disputes 

5. Lack of communication 

6. Weather condition 

7. Unforeseen site conditions 

8. Regulatory changes 

Utccts 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 e!Tects of project 

l~clays were idcntii~cd in Sri Lmka. Accordingly identified effects due lo debys of 

medium scale building projects arc as follows, 
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1. Time overrun 

2. Cost overrun 

3. Disputes 

4. Arbitration 

5. Litigation 

G. Total abandonment 

3.2 Questionnaire Design 

Questionnaire was prepared to identify the frequency of occunencc and degree of 

se\ crity of each cause and the effect. A sample questionnaire is attached in 

appendix-1 and appendix-2. 

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

characteristics of the respondents. Accordingly following infom1ation was obtained. 

l. Education qualifications of the respondent­

\Vhcther respondent having, 

Cl Diploma, 

Cl Basic degree, 

0 Masters degree or 

•J Doctorate 

.!.. l~xpcricnce ofrcspomlent in construction sector­

It categorized as, 

3. Gender ofthe respondent 

e~ below 5 years, 

,, Bct\vecn 5 to 10 years, 

e Between 10 to 20 years or 

a~ Above 20 years 

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 impm1ance of the 

identified causes. Accordingly, respondents were asked to 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. 

1. Rarely 

2. Often 

3. Sometimes 

4. Always 

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

1. Little 

2. Moderate 

3. Greater 

4. Extreme 

Finally in the second part, respondents were asked to write any additional cause they 

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

:. ·mb<1siv;m1 & Soon (2007), Fringpong et. <d. (2003), Odch & Battaineh (20m) and 

.\1binu & Jagboro (2002) directly asked importance of each cause of delay in their 

questionnaires. However, Assaf & Al-Hejji (2006) asked frequency of occurrence and 

(kgree of severity of each cause separately and calculated related importance from 

that. By analyzing the both methods, it was identified that method used by Assaf & 

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

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

.. lu,~ to those delays. Same as the second part respondents were asked to categorise the 
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effects of delays according to frequency of occurrence and degree of severity. Same 

Liketis' 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, 

ccntractors or cliects. These professional::; consists of c:nginc:crs, architect;, c;u<l:11ity 

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 identified by convenience and through referral 

networks. This method of sampling is preferred when it is difficult to get response 

il·om sample elements selected at random (Williams, 2003). 

The questionnaire was distributed through e-mail and manually. The respondents 

\\ere 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 refenal network and 

asked them to forward it to their referrals. This method helps to send the 

]1!-..c:otionnaire to the prof(:;ssionals working in all provinces in Sri Lanka, hence make 

the sample more random. In the questionnaire, it is specially mentioned that the 

pcop lc who is having experience in medium scale projects only should respond. Since 

lhc questionnaire was distributed, using referral network the respondent rate became 

high. l\fost 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 occunence frequency index 

was calculated. Frequency index can be defined as follows. 

Frequency Index = .Z:: a (n/N) * 100/4 

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

rarely, 2 for sometimes, 3 for often and 4 for always) 

'n' is number of respondents in each category 

'N' is total number of respolldcnts 

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

calculated. Severity index can be defined as follows. 

Severity Index = .Z:: a (n/N) * 100/4 

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

Little, 2 for Moderate, 3 for ()rcat and 4 for Extreme) 

'n' is number of respondents in each category 

'N' is total number of respondents 

Relative important index was calculated as follows, 

Relative !rnf~crtant Index~ 1~ _ _r;~~f:I!.~:;.v~y I~!!Jcx X__S~'~'le_ritv]Jl.£0~i 

100 

Relative important indices were calculated separately for all the causes of project 

delays and all the effects due to those delays. Same calculation was used for 

consultants, contractors and clients separately and finally on overall basis. Same 

procedure was adopted for ranking of effects 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 three 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 conelation indicated that there is a high degree of 

agreement between the respondents. 

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

tied ranks. 

p = 1 - 6 L, d2 

n(n2-l) 

Where, 

p = Spearman's rank correlation coefficient 

d =difference in the rank of the values of each matched pair 

n =Number of pairs 

Since in this analysis tied ranks were not observed, above equation was used for 

calculate 1he agreement among three parties. (i.e. contractors & consultants, 

consultants & c 1 ients, clients and contractors) 

Spearman's rank correlation coefficient equals to + 1 means the two variables arc 

having perfectly positive correlation. p become -1 gives perfectly negative 

relationship among two groups. Accordingly if p came ncar to the 1 gives good 

conclation among two variables. Finally, to check the confidence level of the 

spearman's rank conelation 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 usmg prevwus 

researches 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 impotiance of causes and effects were checked using relative 

important index. This was done on the view of the contractors, consultants, clients 

clld the overall basis. Agi·ecment among groups was tested by calculating spc:;:mnan's 

rank conelation 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 received the 

questionnaire cannot be identified. Initially the questionnaire was forwarded to 194 

consultants, 208 contractors and 54 clients. 

lhc responses were received through email, by post and by hand. Hundred and 

thirty-eight responses were received. When analyzing the responses, identified that 16 

questionnaires were not fully completed. Since they were not fully 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 

Llken in to the analysis. 

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

rt:spondents were divided in to three groups as follows, 

0 Consultants - 51 

o Contractors - 4 7 

0 Clients - 24 

ihe summary of responses of questionnaire is annexed in appendix-4. 

44 



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 

q rce q rce q rce q 
ce 

I Ll nt Ll nt u nt u Charc:cteristics nta e ag e ag e aG e 
n e n e n e n 

ge 

c c c c 
y y y y 

[jender 

Male 29 57% 35 74% 21 87% 85 70% 
Female 22 43% 12 26% 3 13% 37 30% 

Education Q,uafifjcations 

Diploma 0 0% 0 0% 0 0% 0 0% 
Basic Degree 28 55% 29 62% 21 88% 78 64% 
Masters Degree 15 29% 12 26% 3 13% 30 25% 
Doctorate 8 16% 6 13% 0 0% 14 11% 

Experience 

Belr;v; 5 year-s 18 35% 17 36% 13 54?1J 48 39% 
Cc tv;ee n 5 to 10 years 17 3"1C,' ..) ;0 12 26% 6 2 C0,' ..J ;O 35 29% 
Between 10 to 20 years 11 22% 10 21% 3 13% 24 20% 
Above 20 years 5 10% 8 17% 2 8% 15 12% 

45 



Responded Consultants' demographic characteristics 
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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 1wo percent of participants of this study were having more th<:n 10 ye,ws 

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 activities to improve the 

quality of construction industry. 

4.3 Causes of Delays 

Twenty four causes for the project delays were recognized after the preliminary 

interview with the professionals working in medium scale building projects and by 

referring the previous researches. Identified causes are as follows. 

1 Client Related factors 

Financial Problems of clients 

11 

lll 

!V 

v 

Owner interference for project 

Slow decision making of client 

Unrealistic Contract duration proposed by client 

Client changes their original scope 
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2 Contractor related factors 

Improper project management done by contractor 

11 Improper construction methods used by the contactor 

m Improper planning by the contractor 

IV Enors done by contractor during construction 

v Inadequate experience ofthe contractor 

\'1 Contractor's discrepancies with clients 

3 Consultant Related factors 

Poor contract management done by the consultant 

l1 Delays in preparation of drawings by the consultant 

111 Consultants delays in approvals 

IV Consultants delays in inspections 

v Lack of quality assurance by the consultant 

4 Other Factors 

Shortage of materials at the market 

11 Shortage of labor 

m Shortage of equipments 

1v Disputes 

v Lack of communication within patiies involved to the project 

v1 weather conditions 

\11 Unforeseen site conditions 

vm 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 arc 

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 

I Financial Problems of clients 59.31 71.57 42.45 5 
11 Owner interference for project 57.84 60.29 34.88 12 
ll1 Slow decision making of client 53.92 63.24 34.10 13 
IV Unrealistic Contract duration proposed by 55.39 66.67 36.93 10 

client 
i 

Client changes their original scope 66.18 73.04 48.33 3 v 

2 Contracl:or related factors 
I Improper project management of 69.61 74.51 51.86 1 

contractors 
11 Improper construction methods used by the 52.45 56.37 29.57 16 

contactor 
111 Improper planning by the contractor 66.67 71.57 47.71 4 
IV Errors done by contractors during 52.45 53.92 28.28 19 

construction 
v Inadequate experience ofthe contractor 45.59 60.78 27.71 18 
n Contractor's discrepancies with clients 47.55 52.45 24.94 21 

3 Consultant Related factors 
I Poor contract management done by the 46.57 78.43 36.52 6 

consultant 
11 Delays in preparation of drawings by the 49.51 61.76 30.58 15 

consultant 
Ill 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 23 

4 Other Factors 
I Shortage of materials at the market 52.45 70.10 36.77 9 

11 Shortage of labor 67.16 75.98 51.03 2 
ll1 Shmiage of equipments 46.08 75.49 34.78 8 
IV 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 66.67 58.33 38.89 7 
V11 Unforeseen site conditions 51.96 52.45 27.25 20 
Vlll Regulatory changes duting the 43.63 38.94 16.99 24 

construction 
- ------------------------------------------------
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('~lliSl'S uf pw_jcct dcL\ys in 11lcdium SCcllC building projects identified b\ the all the 

JX~tlpk (i.l'. consultants. Ctlnlrdcturs ~md clients) can be ranked as f"ollcms. 
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JidJ/e -1.10- Ronking o{cuuses o{pro;ccl dcloys os tdcnl!jicd hy u/1 porl!ctjJCtnls 
-~----------------------------

Cause 

Improper project management done by contractor 
-, <.:,lv,rt::gc 0f'bbor 

1 1 Improper planning by the contractor 

I _, Financial Problems of clients 

.:; 

1 Poor contract management done by the consultant 

r, C!tent changes their original scope 

7 '' ,''1tlwr c0nditions 

:\ \I1C1rla~2e 111' equipments 

') Delays in prep:nallon or drm\ ings by the consu!Lmt 

l () : shortage 0 r materia! s at the market 

II i L1ck or communicat1on '' ithin parties imohccl to the project 

I :2 C\msultants delays in apprO\ als 

\_1 Improper construction methods used b,- the contactor 

I 1-1 I Slcl\\ decision mJking or client 

I" Cnnqdtants deb's in mspections 

i r, ( i\1 ncr Jlltcrkrence lor pru_1ect 

17 l 'meJIIstic Contract duration proposed b' client 

IS l.nloreseen site conditions 

I') l mdequ:~k e--:penence or the contractor 

''' I 1:-s ck.1;c h,· CC'lllr:~ctor during construction 

21 

'\') 

) ) 

-) 

:2! 

Contractor's discrepancies \\ith clients 

lk;putcs 

l.ack ()!'quality assurance b\ the consultant 

Regulator\ changes during the construction 

(,) 

Relationship 

Contractor rei ;l!cd 

! Other 

I Contractor rcl;ncd 

Client IZel;1ted 

Consultant Related 

Cltent Rel;ttc,] 

Other 

Other 

Consult;lllt l\rj;1tcd 

Othc:r 

Other 

Consultatll R~'Llkd 

Contractm ITI:ned 

CIIellt Rc];i[,_',J 

j (\>nsultant J~+1L'd 
! 

Cl<L'lll 1\cl;\lc'd 

Client Rebtc:d 

Other 

Contr:lclol· IL'I:1tcd 

Contr:-tctor r~'!:1kd 

Contr:Jctol· J(']:Jtl'li 

Other 

Con~ulliull IZ,-l;Jt,'d 

Other 
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,. Improper project management of contractors 

Improper project management of contractors 11as identified as the main c1u~e l,l­

projcct del a~ s by both consultants and clients_ 11 hereas. contractors catcgott/('c! 11 ~h 

third 

l'i Sr: l:1nk:l proJect management carried out b\ C(ln\r;JCtors arc 1111111111al Thl'\ 'llhtliJ; 

the 11ork program at the tendering stage ofthe project since it is mandaton l(n :JIIthL· 

lmlders Arter obtmning the contract. they neglect to 11ork according to the suhm1llcd 

l''u~:ram and 11urk 1n their u11n programs This IS a se1cre prublcm cncuunlercd l;\ 

~! : c'l'll<lJ]t:u:ls 1\ hen e1 alu;1(1!1g the pmgtTSS o!' project 

ln ~lalaysian construction industry. the major cause Cor project dela\s 11as Idcrllil'icd 

~t~ Improper planning (Sambasi1 an ;l!ld Soon, 2007) "Poor site manageJ11Cllt'- C\llllL'~ 

:h tlh; second ma_1or contractor rdated I~!Clor Cor proJect delays (r\lagh;lll cl ~:l _ 

21lll7) Th1s sho11 s that Improper project management is nnt a li1ct llllnted l\l Srr 

l:lllL:L \\he'll analy/ing the :vlal:l\sian e;;perienccs 11 e can ickntih lh:ll th1s !·:,cluJ I' 

t1·uc nul onh· Cor medium scale building projects but alsu !'or the olhc·r coJ1slrlll:lH 'l~ 

)' :\'.i('Ll~ 

llo\\c\cr in Ghana ··planning and scheduling de!'iciencJes·- \\<1S catcgori;ed 111 

position lor the project delays (fringpong et a!. 2003) Smce tillS stucl1 Is a c~l~L· 

:;lulh corned out l(Jr specil'ic project the rinding or it can he \<11'\ \1 ith geJwr:ll 

L, \[ il\i\IU!l 

]:;l'ITcctile pLmnmg and scheduling \\aS idcnlll'ied as the third main Llclor rur prUjL'C\ 

ckl:l~ s 111 Saudi 1\rabian brge construction projects (1\saal' and ;\l-1 lejji.200Cl). Thctc 

results also inlinc 11ith f'inclings in Sri Lanka. 

,\ccording to abO\ e L1ctors 11e can say that improper planning is one or majur cause 

1\:Jr projeCt delays. This may be due to lack or ki10\\ ledge and e;;pcrtJSe ur project 

management acti1 itics. Project leaders· professional qualiCiclttons. leadership st\ ]c_ 

()(i 



k'Jm composition arc highly correlJtecl '' ith project perform~mcc (Odus:11111 ct :'I 

21103). There!'ore. contractors should :.1ppoint quJliriecl team to their constructio11 to 

minimi;e the delays and make the project a success. 

• Sho1·tage of labor 

The second m'\jor cause for delays or medium scale builcl111g projects Identii"Ied h\ 

both consultants and Contractors \\ JS ··shor1age or labor". Whereas clients 

rccugni;:ed this as the 3'd cause. In general cJtegori;ation ··shortage or labor .. com~> 

:1c; the second cause or project delays In medium scale building piO.JCcls 

--\Ian po\\ er shortage .. ''as identillecl as the second main cause or the deLl\' 111 

budding construction pro_1ects in Sri Lanka (Jay:m ardane and Panel ita. 21103) Thi' 

S\nonym \\ith the Cindmgs ofthis study JS \\ell 

In \I ala\ sian construction projects. --inadequate labour supph ·· '' os categun;:cd 111 < · 
pl:lCC (S:1mb:1si\dl1 :md Soon. 2007) This \\<JS l:Jbelcd at 0th place in a sturh C11Tic_'ll 

out in \ lalaysia (Alagbari et. al.. 2007) This sho\\ s that the abO\ e factor 1s nut :1 

~~~:1_1nr cm~e lor project deloys in \Ialaysian construction industry 

ill studieS CllTied out in Saudi ,\rabla. short:lge or bbour \\as identified ()S m:un Clli~L' 

of project delay (Assaf & Al-HeJji.2000). This shO\\S that there is sigl1lricont short:l~cc 

or skilled\\ orkers in Saudi Arabia. 

In Sn L~mka unemployment is C1°itJ in 2007 (Centr:.1l Bank or Sri Lanka. 20llS) :md 

.:; 2"\l in second quarter or 200S (Central Bank ol' Sri Lmk:L 200Sa) ThcrcCorL'. \\ ,_: 

c:m Jdent!l\ a ckclinlllg trend ll1 unemployment r:ttc. \\ hich 1s a goud Sl~ll StilI i:11 ,,,, 

proportion oC \\urkcrS in COI1Struction industry emplO\ed in temporary b:lSIS. 

there lore. ''hen they lounc! a better job opportunity the:· ''ill le:l\ e the Cormcr 

c·,Jn~truction site. This creates a huge labour shortage in Sri Lankan constructi,Jn 

projccb. 
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• Impropc1· Planning by Contractors 

This is the third categorized cause Cor project delays. Consultants· categori;.ed this C"tt 

l'ourth place. \\hercas contractors at 5111 place. Ho\\e\er. clients categon;.cd tillS in ~u 

~econcl place. Project pbnning is considered as the most important l~1ctor contr1hute~ 

1r1 success ol.the proJect (D\ ir et.al, 2003) \'lost contractors neglect pric•r plannmg 

They just submit a\\ ork program \\ith the bidding document but did not implement it 

pro perk 

In C.ihana ·planning and scheduling di!Ticulties" \\il.S categori;.ed at ~Ill posJtJOJl ur 

c1uses or project delays (Fringpong ct. a!. 2003) Since this ?tudy carried out h' 

Fringpong et. al. (2003) 11as confined to a single project their Cindings ma,· not tal:1 

11 1th situat1on in a normal construction pro_1ects. 

In \lalaysian construction industry. ·improper pbnning· 11 ::Js c::~tcgori;ed :1s the 111:1111 

cause Cor the project delays (Sambasi1am & Soon. 2007). This shoi\S that not 011h 111 

Sri L:mka but also in other countries improper planning is a considerable problem :·,ll 

L,'itcttuctiui1 pruj..:;ct delaYs 

• Financial problems of clients 

l·m:mcial problems oCthe clients \\aS identiCied as the rourth ClLISC ol'project ckl:t\~ 

\lost oCthe clients do not h:l\c clcar 1ie\\ about the cost of' the COilstruction project ;l\ 

the planning st1g12. hen though estimates ha1e been prepared at the hc:gmn1ng (1[. t!1c 

proJects. most oil. en cost O\ errun is common in Sri Lankan construction pror ech I he 

main cause lor the cost o1errun is inf1<1tion of the country. In 2007 annual :l\ eragc 

; ~lbum r:;te (1r Sn L:mka 1\ilS l7 :"')<) (Central Bank oC Sri L111ka. :?.00::\) Th: 

inJlation \\as further increased ton 2% in second quarter oC 2008 (Central l)~111k o!" 

Sri Lmka, 2008b). This sho\\S the rapid inllation or the country. There lore. it I\ :1s 

diiTicult to make a realistic estimate Cor a medium scale building projects belorch;Jml 
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Consequently, most olten clients'' ill h<l\ e to 1:1ce financial eli ITiculties at the midst oi' 

the construction projects that ultimately results delays or project· 

In \[(ll(lysian construction industry. 'linancial problems or the clients' \\CIC 

Clk'goru:cd 111 Counh position (Sambas1 1 am & Soon, 2007) Financi(ll di trlctdtJcs ami 

economic problems are categori/ed as first cause or delays in \Iabysian building 

Cclnstruction pro_1ects (Algabari et al.. 2007). In \lalaysia inilation ''as 2% In 'Cdr 

~~ ll!7 1(\'ntr:ll R:mk or Sn Lanka. 200Sb) In such a countn e1 en'' ith good ec;:>noii:iC 

Cl 1 nclttions. financial problems or clients" ere common Hence. Cinanual prubknb 11l. 

the clients. in a countn like Sri Lanka is una\ oiclable. 

o Poor contract rnanagrmcnt of consultants 

I h1s 1s recogni/ecl as firth cause or prorect delays. Clients idcnt!l~ tillS as the l(lurth 

JC:l:our cause. \\hile consultants and contractors placed this as the si:-;th cw:-oe i'c>J 1k 

J1:,;jc(( lL.'lil\S. \lost of the COllSUlt:mts \\hO \\Orkin the constructiOn imlu~lr\ ::iL' 

11 ell-qmliriec! proCessionals It is the norm:1l practice or Sn I.:1nk:I. 111 "hich l:~,:h 

protect consultancy and project management is handled b1 one part\. \,lost or the 

c,,nsult~mc,· firms usc their main emphasis on pru1ect consult:mcy. "l11ch lllcl Lllk~ 

liL'~Jgmng. q ual1ty assurance, etc. \\ here:L~ project management\\ as 1gnurcd. 

l:1 \L!Ll' SJ<ln construction InclustiY ·poor contract marlai-_'('mcnt· 11as catcgorr~.ed :1~ 

the llJ
1
ll cause uC project delays (Sambasi1an & Soon. 201'()) This "hcl\\ s th:ll 

consultants \lith good contract managerial skills. senes Cor \Ialaysian constructJLlll 

111dustn In Saudi :\rabi:m large construction projects, ·puur contr~:ct m:u::1gemi.'llt 111 

l't'nsulLmh· 11as categor11.ed in 0
1
h position (i\sa:1f & Al-He_J.JL 21HJ(,) This shu''" ti::ll 

·:w,,r cuntr::ct mai18gcmcnt is not a nwjour problem in other coulltr·Ic,_ as 111 Sr1 

Lmka 

\\hen considering the situation in Sri Lanka, \\e can propose that allocation or 
separ:1tc party lor the project management could be a good remedy Cor this. Since th1~ 

third party only conducts the pro_1cct management. the outcome could be more 

()l) 



clkcll\ c TillS 111:1\ aclcl additional COS[ 10 the client. but J'imll sa\ ing of tim c·;.t\ he· 

more th:m that. 

" Clients change thci1· original scope 

TI11S 1s the G111 majour cause or the project delay. Consultants ic!entil\ this as the -'''1 

1 I I . I . (:th I l )til I .. ctuse \\ 11 e c tents calegoruec 11 to ' pace anc contractors tot pace :'\'lost ul li·:c· 

clients arc not <mare or building designs Whik construction is in progrc~s~. cltc:tlh 

\\til propose changes to the building design. This is one major cause Cur project 

dcla\S. Tim mm cause cost escalation as \\ell. 1\ot unh 111 build1ng cutislructwtl 

projects but also in othcr manul'actut·tng projects ·design changes and clcla\ m clc".:t.~.:tt 

:q1pr0\ ztl' hm e contributes Cor delay to the project (\V1lltams et a!_ 1 ()t):' ) . 

. Lt\ :t\\ :tdane & P:mdita (2003) identified that the changes dl!llC b\ the il\\ t1L'r·; :11 d 

consultants arc maJor cause Cor project deJa\ s in buildtng construction J1ri1JCC 

I illdings ol' this research arc tnline \\ tth their findtngs 

In Saudi i\rabia large construction proJects. this cause is categori;cd ciS It/' c:nn~ !'ur 

th: pti'!'-'ct dcl:l\s (/\saar and Al-llcut. 200(1) This shcl\\s tk1t tTut cmh ttt Sr: I:;,]:, 

\:~tt ~tlsu in CJ1her countries "clients ch:mging th~'Jr ori~~in:1l scope b,~con;c ,1 'lL:(' ,, :t 

cause Cor the proJect delays. 

Th1s can he 111lllimi;ecl iC the consultants e\:plain the \\hole de~ign 111 the cltc.·llt" 

bel'ore the implementation. A \ i \ id e\:planation about the design can be gl \ Cll I r the 

Clltbuit<lllt uses a model or the butlclmg or a 3D annnat1on ol' the model Itt tk1t (:i 

c i tc:tlh \\ 111 umlou h ted h utlLkrs tat1d tl11; pmposal bcru rc 1111p k11 :~'t 11 :;I;, 11 

Consequently. the scope changes can be minimi;ecl 

.. \Vcathc1· conditions 

'\V<::ather conditions· \\as rccogni;.ecl as the se\cnth main cause ol'project del<ns The 

main \\Cather condition arrecting tillS is rain. Rain interrupts construction (tcti\lllc'S 
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·tich as site preparation. C:\Ca\ation for foundations. C:\tcrnal plas\cr \\OI-ks. J'J:\Jng ,)\. 

!(>rnmork. concreting, c:\ternal painting. etc. \\hich are C:\ccutecl outside the building 

(J:J::marclanc & Panclita, 2003). They iclcntif'iccl rainy \\Cather as main Clli~C or 
dl'la\ s 1n building construction projects in Sri Lanka. E\ en so. our l~mdings are 

""' 1ate from them. 

In Sri Lanka. t\\O types or monsoons can be iclentiriecl. Sri Lanka hac! a\cr:lg8 :mnual 

r:1infall of 2.204 mm in 200G and 16-Hlmm in 2007 (Central ·Bank of Sn L:1nL:1 

':~, ~~~ l.:1nka i1:;d !()() raim cla\S and')! rz11m elms in \t':lr 2()1)() :md 21::17 

1espccti\ ely (Central Bank of Sri Lanka. 2008). Since Sri Lanka IS a tropic:1l couillr' . 

. : :· ,::!'::cL:Itto predict the \\C()thcr ch:mgcs 

I he projects dela)S clue to \\Cather conditions can be mi111mi~t:d 11' the contractu1~ 

i1.1\ c gi\ en consideration to \\Cather p:1ltcrns bef'ure implementing the project 

., Shortage of Equipments 

I l .. I I th • . I I ' I . I ln1s ts Jl entil1ec as t 1e 8 cause oJ protect c e ays. C onsu tants Gltegontc< tillS 111 :o 

jlLK·,' and clients in to ih position. flo\\C\eL contractors idelltir, th1s :1s tlh: I 

cause When considering the construction industry or Sri Lanka'' e can 1dent i 1\ that 

:! tlltJ~t of the cases contractors not use desirable cquipments Cor the CUilstructlu\1 

,, >lrk This may be clue to high cost oC those cquipmcnts. This not onh :llrects t,1 th,· 

[Jiil[l'Lt c!cla\S but also reduce the quality oC the constructton. 

l:t\:1\\atdanc & Pandita (2Uln) 1dentii'ied that ·equipment shortage- as the I (i' 

.illjh!rtant cause ror the project delays Ill building projects Ill Sri Lanka 1-'illllini'S lli' 

them arc Sl!llllar to the Cinclings or this research. 

l!l \l:JJa,sian construction industry ·shortage of equipment' \\aS categori;ed i11 tl! ~~''' 

cause oC the project delays (Sambasi\ an & Soon. 2007) In Ghana shortage oC 

materials \\ere categori;ecl in to 15 1
h place (Fringpong ct. :tl.2003) This shO\\S th:1t 

':;hurtage or cquipments' is a Lilli\ crsa! problem. 

71 



·The cquipmcnts m ailablc \\ ith the contractors· is one or the !'actors taken in tc• 

consideration at the e\ aluation or the bids_ Ir the contractor lacks proper plants ami 

equipments to handle the project. the delays can be occurred Therel'orc. it 1s 

suggested to measure the equipment 1:1ctor thoroughly bef'ore a\\arding the project 

e Delays in preparation of dnnvings by the consultants 

This is the ninth cause identiCiecl in this study. Delays clue to this em be miniml/ed lJ, 

imprm ing the proper communication among the contractors & clients 0nd h\ 

11reparing the \\Ork program beCore the commencement ol' project II' proper \\ c>rk 

program is a\ ai l0blc, consultants\\ otdd be able to Curb ish ckm ings on tim~~ 

.. Shortage of materials at the market 

TillS 1s the 1oth recognized cause lor the project debys_ All three p:ntics re~pond 1n 

Similar \\a\_ For e:-:ample. construction material likes sand. \\h1ch lws a huge 

clcm;md. requires permit rrom mining & mineral department Cor ItS transportatiOll_ 

thus allects its continuous suppk This can be minimized iCtlw contractor is adhere to 

a proper \\Ork progmm. and iCthey manage the site accordingly_ 

.l:l\:1\\ :ndane & Panel ita (2003) idenlil'iecl that shortage or lll:llcll:ll IS une or the m;); 11 

causes lor the project delays 111 building construction projects 111 Sr1 L:mka. ;\CCl1ldlt1~' 

to that ~lucly. contractors categorized this as si:--.;th main cause '' hilc consult:111t~ 

categorized as se\cnth. This is inlinc \\ith the Cinclings or the medium scale building 

[ll"Ojccts in this research_ 

S·1111e times the procurement delays may also contnbutc to shortage or materials :ll 

stte. This \\ill not only cause for time O\errun but also cost 01crrun. Delay in the 

deliYery or materials and equipment to construction sites is ollen thought as :1 
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contributory cause or cost O\ erruns in construction projects in deYelopmg countncs 

(\l:m:n :uhi & Adhik:ni. 20\ll). 

In Sri Lanka. gm ernment regulations and transport delays contributes Cor the clelm s 

111 transporting materials to sites. These material procurement delaYs can be 

:nJJ1Jll1J/I:.'ciJI.the contractor adhere to a proper \\ork schccluk. 

G Lack or COI11111\Illiration "ithin parties im·olwcl in a pl·ojcct 

L:ck or COI1111ll!llication among the parties is Cltegori;ccl (lS II th ClliSC ul' j)i(1 

clcla~ s The effects due to communication gap can be 'ery high. Lo\\ :mel Om~n 

(I 'Y..lCl) identiCied that communication 1s essential lor the dilTercnt proressJOJl:lls 

11 urking in construction process to imprm e the qualit,· or the construction. This i~ 

because each construction process is highlY dependent on one another. 

\I ala' sian construction industiY this \\as categori;ed as the '.> 1h !'actor (S mabas1 1 :111 ,~ . . 

Soon. 2007) 

Tu lll!Jllllll/e delays clue tO Jack or CO!lllllU!liCa(ion. It is ICCO!lll11ended to C()J1ducl 

11 cckh progress meetings \\ ith contractors. consultants and clients :\t thcce 

nKTtm~s. :11! the things rcbtcd to the progress ol'the \\ork can be discussed Th1s \\111 

helps to reduce delays and to increase the qua!Jty of the\\ ork. 
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-L3.G Agt·cement among groups 

To access the agreement among the three groups spearman· s rank co rrclat1un 

coe!Tic1ent ''as used. Accordingly, calculated spearman·s correlation coellicient <mel 

~l~llli'IC:ll1Ce IC\ cl of three groups \\ere shO\\n in rollo\\ing tJblc-+ 11. 

tuh!e -!.I J Agrecmcntfhr cmtses o(de!oys unwng groups 

Group 

Consultants & Contractors 

Contractors & Clients 

Consultants & Clients 

Spearman's 
Rank 

Correlation 
Coellicient 

0 G5.)l) 

SigniCicance 
le\ el 

I 0/ 
'0 

I I~ () 

I 0/ 
;() 

11Igh agreement'' as obscnccl among consultants and clients\\ hcrcas k:bl <Igt~',.'llic:<ll 

'' '1s c>bsened among contractors and clients. The sigllli'icmt IC\ els or the all L~r,,ups 

are less than 1 'Yo. Therefore. \\e can be l)l)% confident that the correlation has 1:,1t 

occurred bY chance. 

In cunstruction l!1dustn most or the Instances disputes :mse among clients :l!ld 

Ccltllractors. at the e"ecut1on stage oC the construction proJects. ThcreCore. it ~~ 

:L:cc>pLlhlc to obser\ c IO\\. agreement :ltl~<)!lg clients ;mel cuntr<Ictors 

Similar sort of agreement \\as identified in studies carried out in Saudi ArZlbia (As;uli· 

& ,\I-Hejji.200()) Relationship ''as obsen ed in research carried out in \'Llb\ 'I<I 

(:~:.<llh:,,;, 'u1 & Sooil.:llCJ(l) is not dirlcr to that or Saudi :\rZlbiJ 
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4.-l Effects due to Delays 

S1:\ e!Tects due to the project delays ''ere identil'ied alter the preliminar1 111\cn IC\\ 

\\ :t:l the proCessionals'' orking in medium scale building projects and by reL:rrin!~ tile 

pre\ 1ous studies. Accordingly idcntil'ied delays clue to project delays arc as l'ollcl\\ ~ 

Time 01 ernm 

2 Cost 0\errun 

3 Disputes 

·t Lit1gation 

5 .~rbitrations 

() Total abandonment 

r,cqLiCllC:\ lllcle:\ and SC\erit\ incle:\ \\aS calculated Cor abO\c c!Tccls ror c:Jch ~~!Oclp 

<c'!1:1r:1kh :mclm general. 

7.5 
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-L-L 1 Consultants' view 

According to the responses of the consultants· relati\e important inde~ of effects due 

to project delays are as follO\\S. (table 412) 

f(tb!e -/. J 2 Cunsu!tunts vtewj(Jr effi_;cts !wppening due to JHOJect de!uy.1 

Cause 

Time 0\ errun 

2 I Cost 0\errun 

3 I Disputes 

4 I Litigation 

s I ,\rbitrations 

(i ! Total abandonment 

I 

Frequency 
In de~ 

~sn 

S2.3S 

53 43 

32.~4 

33 ~\2 

Se\eritY 
In de~ 

7() ':)(, 

SU)Cl 

59.31 

49 02 

)cf. 4 1 

Relati\ e 
Important 

Inc! e-.; 

(J() 02 ! 

Cl7.42 i 

· 1 1 ()') I 
.. . I 

I 

l (l 1 () 

1 S.40 

Rank 

2 

' .J 

.:; 

4 _l_ 2') ~() ! -W.04 I 1-1 ](, ' (, i 

------~ ~ ----------- ----

The relati\e important incle~ \ariation among the cCCects due to project delays c:m be 

sho\\ n graphicallY as follm\ s. (Figure 4.17) 
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Ellects due to project delays in medium scale building projects identil'ied b' 

contractors can be ranked as follo\\s. 

Cost On~rrun 

' TimcO\errun 

D1sputes 

-+ Arbitrations 

) Litigation 

() Total abandonment 

-L-LJ Clients' Yiew 

.\ccording to the responses of the clients· relati' e important inJe\: ol' c!Tech duc- tl> 

pro]c-ct deJa: s a1·c as lollo\\ s. (table-+. 14) 

/ u!'le -!.II 0Imfl · ncH /iJr effects hu;Jpening due w J!mJL'c'l de!uys 
--T-------------~- --~-

' . Rclati' e 
-r-------~- ------l----·----· ------

I 
FrequencY I Sen.;'ntY I 

2 

' _) 

4 

) 

I() 

1 

Cause , I d _-
1 1

,- 1 Important ,I Rank 
,, n e\: nc C\: 1 I :! 

---~------~·- -j t' _ _I~L_e_:_j _____ ~ 
Time o, crrun : 03.75 0-~ 70 , XX X7 ] I ' 

I 0107 I 8'!.581 
I 31.lR (,') 7<) 

Disputes 

Cost Qyerrun 

LJllg~ltJOn 32 2l) 50.3S 

Arbitrations 30 21 

5X.33 

(J() (J 7 

Total abandonment 30.21 

I 

o; I I i 
"- - I 

. 2) l)l) I 

I tJ \7 

2 

~ 
_) 

-+ 

(l 

The relati' e important inde\: \ ariation among the el'fects clue to project delays can bc­

~ho\\ n graphically as lollo1\S. (figure 410) 

79 



OS 

FJ8UIUOj)lll~qe jE)O .L <) 

UOI)t;i'iiW] <; 

SUOI)EJ)lClJV j· 

S8]11CISI(] ~-

lllHlJ \Q ]SU.) L 

ll!1J.I~ \() 8Llll.J. 

s \\OjjOJ se PJ'jLffiJ z->q uc:1 

~Jll,>ijl \q jlJljl]LIJj)I.SpJi"clJci \1UipJ!nq 8[PJ~ llll1Ij)8LU UI s.\P[Jp ]JJroJcl 0) 8l1p S)JJ_]J:! 



-IAA Owrall Yirw 

1\ccording tO the aJJ responses reJati \ C important inde:..: or crfects due tO p!OJCCl 

Lkla~ s arc as folio\\ s. (table 4.15) 

luhlc-+!5 (J\-ero/1 re.1pundenrs · v!eHj(Jr e{/ec/.1 hoppening due ro pru;ell ,(e/un 

I 

I 
I 

Cause 

Time Q, errun 

2 Cost Q, errun 

3 Disputes 

-1 Litigation 

5 : Arbitrations 

C1 i Total abandonment 

U __ 

. RelatiYe- [-
FrequencY Se\cntY i 

I d . · I d . Important I Rank 
n ex n ex l~dex 

-- ~~---r-~~-·--------r----~~----~-----
1 Sl) 75 I S0.53 I 72.2S 

S7. 70 I 8-+S4 I 7-1 -II 

-+221 02.30 2() _)() i 3 

32.17 -~ I () -1 l () (J I I 5 

3115 5()7() I 7 oS I ·I I 

I 
2l)_l)2 5 J.(l2 IS 27 c) I 

j ________ --

The relatiYe important incle:..: \anation among the eJTects clue to proJect dela\S can be 

'hCl\\ 11 g1aphicalh as roJJO\\ S. (figure 4 20) 

Figure -1.20- Overo/1 responden/s · viewj(Jr e{/ecrs hoppening due ro projecr deluys 

s l 

n.. 



I·ITl'cts cluc to project delays in medium scale building projects iclcntiriccl b\ ~1ll 

parties can be ranked as fo]lO\\S. 

Cost 0\crrun 

2 Time 0\errun 

3 Disputes 

-1 Arbitrations 

5 Litigation 

() Total ab:mclonment 

-i.-l.5 Discussion 

" Cost OH'tTun 

Co~t O\ errun is idcntiCied as main eiTect or project delm·. Consultants and contractors 

r:mks this as the majour e!Tect due to project dela\S Ilcme\eL tlients placed thts ~1~ 

scco ncl. [t s ho \\ s that consultants and contractors arc more concern ab uut the cu s l 

OH?rrtm than the time o\·errun. \Vhereas clients mainh· concern about the ttme 

o' ernm. 

Cost O\ errun includes payments to the consultants Cor additional time. increase ol· 

prices or material due to in nation and contract related ractors such as change orders 

& discrep:mcies in bidding document. In most instances. time 0\ errun leads \o ':<':·\ 

u\ crt u11 ~Sumlxu' :tn & Soun. 2007 ). 

Both :vlalaysian and Nigerian studies second most important eiTect due to proJect 

delays \\as identified as cost O\errun (Sumbasi\an & Soon. 2007: Aibinu & Jagboru. 

2002). 
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" Time oyerrun 

The second effect identified clue to project delays is time O\errun_ In Nigerian stud~ 

·time o\errun \\as identified as main effect of project delays (A1binu & Jagboro_ 

2002) 

l 1mc clement is a 'ita! factor for construction contracts_ failure to compklL' a 

cuntr~lct on spec!l-icd date\\ oulcl render substantial failure in performance ThcrefrHc_ 

time is the essence of the contract (Lm\rence. 2002) 

Due to the time O\errun. liqmdation damages can be claimed· bY the clients !'rom 

cuntractors_ 1-lO\\C\CL liquidation damages arc recmerable merely on pruofurl:r:..'~:ch 

( L:!\\ renee_ 2002) Clients arc liable to compens~llc all natural losses resulting r:,Jm 

t\1eir ~tction. \\hich disrupt the progress of contrc,ctor (Lt\\rcnce.-2\l\12) Accord in~ to 

~1bm e !'ZJctors \\ e can understand that the time O\ errun can leads to other clTcct~ ~uch 

as dispute_ litigation_ etc __ 

Thcrl'rore_ it is suggested to clients. to giYc rcZJlistic time targets to their cUiltr;ll:t,,,~ 

Clients should monitor the progress or project ah\a\S in order to lllllllllll/C the t!lllC 

''\ L'rrun. Contr<lCtors should also taLe ncccssan action to ITCO\ cr deLl\ s from the' 

illiti~Ji stage llt-the proJect. 

Accr)rding to the c:-..:pericnce or the Japanese construction· industry . .J~lpi111L'SC 

contractors utili1..es shorter construction times by using more human resources on ~1tc. 

pbnning in more detail and \\Orking more closely \\ ith their subcontractors (X1~1u & 

l1 ru1 crbs_ 2U\l2)_ Therefore. to achie\ c time targets contractors should adhere tu lih'll 

\\ ,llk pl:m :mel should \\Ork \11ll!C cll1seh \\ i!h thc11· subconti·actors. 
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• Disputes 

Disputes are identified as the third main e!Tect clue to project delays. In 0.Jalm ~1:111 

projects. this 11 as identil'ied as the third effect (Sambasi\an & Soon. 200()) 

Resolution or d:sputes can be clone by arbitration or litigation. Hoi\C\CL resolut:o:1 ol· 

disputes either through arbitration or throtigh litigation im ohes substantial amount l,r 
time and money therel'ore it is best tom oid them (Lmnence. 2002). 

L:xk or communication :1mong the parties im oh eel in the project is one of the m:::n 

cwses for the disputes. Erroneous and incomplete tender documents also make 

possibilities for disputes. The consultants should take e1ery possible action to prepare' 

the tender documents correctly. The bidders also tilke their time \O anal:/e the tcnrk: 

l;c)Clllllents properly bel'ore bidding Cor the job. The contractors should cbril\ :1111 

JnCL'111Picte or missing 11 ork 11 ith the consultant before make the bid. 

\listakes or the contractors· at constructions. identified as another L1ctor lcadmg to 

,l:~putcs Therefore. consultants should take their strength to assure qu:il1t1 ,)r t:tc 

11 ork IIO\\ c1 cr. inspection bY consultants onh IS merely a qualit1 control :JCll\ 111. 

11 hich does not necessarilY assure the quality or final product (Gun:111 arden:1 & 

I(:lllclamby. 2003) Hence. contactors should ah1ays take pre1ent11e mea~LIIL'~ :u 

L'iiminate potential non-conformities. This 11 ill help to reduce disputes ans1ng due l\1 

the quality aspects of the projects 

,. Arbitration 

\tbttratioll IS tclcntt!"iecl as the Counh e!lcct or project delays. In \l~lla\~L!ll 

con~truction industry. arbitration process 11as identil!ecl as the --1. 111 majour effect due to 

project delays (Sambasl\an & Soon. 200()) 1--!0I\e\er. in Nigena arbitratiotl i~ 

tdent:fied as the 5111 main c!Tcct clue to project delays (;\ibinu & Jagboro. 2002) Tin~ 

sho11s that Sri Lankan findings are going hand in hand 11ith findings of the 11orld. 

In :111 construction contracts there is a clause dealing\\ ith dispute resolution. If :Ill: 

pre :l!bitral alternate dispute resolution mechanism L1ils arbitration can be clone The 

8--1. 
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Lm related to arbitration in Sri Lanka is CO\Cred by the arbitr:Jtlon act no 11 or I')')" 

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

Including a pre arbitral. alternate dispute resolution mechanism to contract IS a goml 

'' ay to minimi;.e the arbitrations. VIost important method to diminish the <Jrbitratic1n 

process is by reducing the disputes. 

• Litigation 

This is the l'ilth ma)our elTect or project delays Lit1gat1on is usee! to di~putc 

resolution \\hen arbitration clause not a\ ailable. Litigation IS conduct under the 

IUIJ'dJctJon ,,rthe courts. 

In Sri Lanka common la\Y gO\ erning contract is Roman Dutch Ia\\. English lm\ bs 

been introduced by legislati\ e action in certain areas relating to c'ontracts (Lm C\\ nee. 

=.uu2) Litigation im ohes substantial amount or time and money \\ he11 clllbJclcllillc 

the Sri Lankan construction industry. litig:1tion process is time con~ummg dJ~j)LJ\e 

resolution method. Therefore. it is recommended to minimvc · d1sputes and il. :Ill\ 

disputes. soh c them through pre arbitral dispute resolution mellwc!s 

.. Total Abandonment of Project 

Duc to the delays some construction projccts \\ere totally abandoned. This is high ''t 

gO\ ern mental construction projects like roads. \)0\\ er plants. etc. 1-!0\\ I.?\ cr. the c!Tt'cl 

oC total <1bandonmcnt or project is ]O\\ in medium scale btulcling projects. \lost or the 

abandonment or projects occurs due to disputes. Sometimes dispute resulutiUll 

methods such as litigation take long time. Due to these del a\ s. some projects \\ cr,~ 

totallY abandoned at certain occasions. 

,\b<mdonmcnt or project is \\ aste or both time and money. It \\ lll bac!h allcct to the 

cleYelopment or the country. Therefore, all the parties 1moh e In constructic1n should 

take Cull attention to reduce them 
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l:l\\ related to arbitration in Sri Lanka is co\ ered b:> the arbitration act no II ur I'!'!" 

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

Including a pre arbitral. alternate dispute resolution mechanism to contract is a goud 

\\ ay to minimi/.e the arbitrations. \1ost important method to diminish the arbitration 

process is by reducing the disputes. 

• Litigation 

This is the Cirth majour el'l'ect of project delays. Litigation is used to dispute 

rc~solution \\hen arbitration clause not a\ ailablc. Litigation ts conduct uncL::r the 

Jctrt:-dtctJUlll:i'the courts. 

In Sri Lanka common Jm\· gO\ erning contract is Roman Dutch lm\. English lm\ h:ts 

been introduced by legislati\e action in certain areas relating to c·ontracts (L1\\ e\\ nee. 

:::uu:n Litigation im oh es substantial amount or ttme ::md 111011<:?\. \\ i1L'll Clll1SJdCtlllc: 

the Sri Lankan construction industry. litigation process is time con~un11ng diSJllllL' 

resolution method. Thercrore. it is recommended to minimi/.e ·disputes :mel ir Zl!l\ 

cl isputes. soh c them through pre arbitral dispute resolution method~. 

.. Total Abandonment of Project 

Due to the dela\S some construction projects \\ere totally abandoned This IS h1gh :1t 

go\ ern mental construction projects like romis. j)O\\er plants. etc. I IO\\ e\ er. the eiTect 

or total <lbzmdonment or project is ill\\ in mediUm scale butldlllg projecl.'> \lost nr tile 

abandonment oC projects occurs due to disputes. Sometimes dispute r<Csolution 

methods such as litigation take long time. Due to these delays. some project~ \\ erL' 

totalh· abandoned at certain occasions. 

, \b~mdunment oC proJect is \\astc or both time and money. It \\ill badl\ all<Cct to the 

de\ elopment oC the country. Therefore, all the parties imoh e in construction ~huuld 

take Cull attention to reduce them. 
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Total ab::mdonmcnt is identified as least important e!Tcct In \Ialaysi:m constructwn 

industry (Sambasi1 an & Soon. 200Ci) The Malaysian findings arc inl111e '' Ith Sri 

Lankan obsenations. In Nigeria. this \\as iclentiried as the 3'd important clTect due to 

:·:c,:cct debs (Aibinu & .Jagboro. 2002) The project abandonment in Nigcri:1 m:11 

high \\hen compare \\ith other countries. Therefore. the findings 111 :\igcrta ts 

d t!Tcrent to that of Sri Lanka. 

-1.-t.G Agreement among g1·oups 

To check the agreement among the three groups spearm:m· s rank corrci:Jtlul1 

coc!Ticient \\as used. Accordingly. calculated spearman's cmrclation cucl'liclclll :u1d 

'igllti.Icance le1el of three groups for the c!Tccts due to project clcl:tys \\ere sl1<1\\ 11 1n 

l·,,llcming table 

j ,{/)/r,; -1. j (j Ai.;recclilC/7/ Ul!lOI1g grolljJ.I(iJr e(/('cl\ lwppemng rille/() de!U} .\ 

I 

I Consultants & Contractors 

· Contractors & Clients 

Consultants & Clients 

S peannan's 
Rank 

Correlation 
C oclTicicnt 

l ()()()() 

ll. ')429 

0')429 

Signil'ic:mcc 
lc1 el 

__ i 

This slll)\\S tktttherc is a good agreement lor the crrccts due to p!U]CCt clcla\S h\ :lil 

three parties Slgnil'iC:ll1CC lc\ cis or the abO\ c data arc higher than l '!·<) Thus. \\ c C:lll 

s:11 :1t 99'% confident that the correlation has not occurred by chance 

sc, 

! 
L: 
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-4.5 Chapter Summary 

I lund reel ~1ml thirty-eight responses \\ere recei \eel :md 122 \\ere used fur the zm:llys1~ 

The study consists or responses or 51 professionals \\Orking for consultants. 47 rur 

contractors and 24 Cor clients. All the professionals \\ere hm ing minimum 

qualillcation of the basic degree Among the respondents. 32'Yr) of them \\ere hzl\ ing 

more than I 0 years or e:-:pericncc. 

lcklllll"led nnin causes ur project dela: s \\ere ·1m proper project 1118IWgc'mc11l b\ the 

contractor". ·shortage or labour" and •improper planning b\ the contr:lcto( \\berea~ 

Identified nwm effects \\CIT ·cost O\errun·_ ·time O\errun· zmcl ·disputes· 
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Chaptc1· 5: Conclusion and Rcconlnlctulations 

:".1 Conclusion 

Improper project management or contractors IS identified :ls !1l:1111 factur for prU[CCt 

delays in medium scale building projects. Both consultants and clients identify this ~1s 

the main cause. \\ hereas. contractors placed it at the third place. Shortage ot' lab om i~ 

the seconclmajour cause or the pro_1ect delays. 

C'~lliSeS of project clela\S arc ranked clS fo!lCl\\ S. 

Improper project mcmagement clone by contractor 

2 Shortage or labor 

~ Improper plzmning b\ the contractor 

4 Financial Problems of clients 

.5 Poor contract management done by the consultant 

Ci Client changes their original scope 

7 \\ c:nht:r comiitions 

~ Shortage of equipmcnts 

l) Dela\s in preparation ofclr,mings b: the consultant 

Ill Shortage or materials at the market 

.\II three parties agreed that folio\\ ing causes are least important for the project 

,kl,I\ ~ 111 medium scale build111g projects 

Regulator:· changes during the construction 

2 Lack or quality assurance by consultant 

i Disputes 

4 Contractor·s discrepancies \\ith client 

~~ 



\lam effect of project delays is identified as cost O\eram. The ranking of elfccls ul· 

project delays are as follO\\S. 

Cost O\ errun 

2 Time oYerrun 

3 Disputes 

--+ ,\rbitrations 

' Litigation 

(, Total abandonment 

To mmimi;c the project clel::l\S guidelines can be recommenclccl to parties ill\ oh ,_,d 111 

lhc ]li\Jjccts 

5.2 Guidelines to clients 

Clients sh(ll.Jld toke special attention to lollo\\ing 1:1ctors to reduce dcla\S in mcdiulll 

~calc bUildmg projects 

.. Identil\ the requirements or the building and mail able budget pnor tn 

commencement of construction. In this case. delaYs due to changing orde1~ 

and chonges of design can be minimized during construction . 

., Assess the capabilities of the contractors and their past performances c!Uitllg 

C\i1luation of tender. Gi\ e more \\eight to the cc1pabilitics ::l!ld p::1~t 

performance of the contractor and less \\eight to the price. 

o Clients can nominate project man::1gement consult::mt lor.proJect managL:mctll 

acti,ities on behalf of client. Normally project management \\ork is ::Jisc' 

carried out by the design consultant. By di\iding the proJect management ami 

designing in to two parts, desirable results can be achicYcd 

e Pzt\ progress payments to the contractor at timely manner 

~l) 

~ 



o :vrinimi;e changes during construction. 

" Gi' e realistic time targets to the contractors to complete the project 

5.3 Guidelines to contractors 

Contractors should take their special atlention to Collo\\ing L1ctors to minimi1e del:l\~ 

• Contractors should ah\ays Yisit the site and look Cor the site condit1ons prror 

to bidding process. rr there are discrepancies in bidding document. the\ 

should contact consultant beCore the bidding process. B:-· this method. disputes 

can be minimized during the progress or\\ ork 

• Contractors should giYe special consideration to the \\eather p:111erns. at the 

planning stage oCthe project 

c Contractors should take special care to project management "('rk It ,, 

necessarY to analYze the progress e\ cry dm and take necessar:- actiOil:. t,l 

cklay~ \\ hene\ cr needed. Contractors can achien:: · optimum ,.CS(il:rcc 

allocation by using proper project management precess. 

o Contractors should plan their cash no\\ s and manage the construction 

:1cti' itics accordingly 

• Contractors should plan their equipment needs at the initial stage ur the 

prc,jccts. should arr:mgc means to obt:1in them'' hcne\ cr ncccssa1Y 

• Contractors should deYelop elfecti' c and c!Ticicnt material procurcmciJt 

system\\ ithin the project. This\\ Ill help to minimize the jnoject delays due to 

ma!eri al short:.1ges. 

\)() 



Ill 

5A Guidelines to consultants 

Consultants should take their special attention to follo\Ying factors to minimi;c delays 

.. Consultants should identil\ the requirements or the clients correcth·. [t IS 

recommended to explain the design to the clients using a model or 3D 

modeling son,,are This \\ill help to reduce the change orders at the middle or 
the construction 

• Consultants should take necessar\ measures to lll\1111111/.C errors ~:nd 

discrepancies in bidding documents. 

" Consultants should take their special attention to the project management 

11urk Weeki: progress meettngs can be a good \\ay to make communtc1ltl'·ll 

am(ing all parties. to dtscuss about the project dela\s. and to adopt 

precautionary measures \\here necessary . 

., Consultants should submit necessary dramngs. specifications on time to the 

contractors according to their\\ ork program. 

5.5 Guidelines to policy makers of the Sri Lanka 

Labour shortage is one of the keY l~1ctors causing project delays. Skilled \\orkers like 

Illasuns. plumbers and carpentt:rs :uc 1 en dt!Ticult to i'iml !'or the cutl~liUClll'll 

acti\itics. Therefore, gO\ernment can introduce more technical colleges in country. 

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

needs oC the count!'\'. 

t)l 
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5.6 Recommendations for further studies 

-\nothcr study can be carried out to analyze and compare causes and cffi.:cts of proj.._·ct 

lklays in different type or construction projects such as high rise building pr<ljl·ct--;_ 

tl\ 'lie..._· construction projects. road construction projects. etc .. 

';IIJL'C causes and cr!Ccts of project delays arc unique to a countr) similar studiL'S c~u1 

I JC dO!lC j 11 other parts 0 r the \\ orJd. 

Similar studies can be carried out to analyze the causes of delays in buildiJJ:l 

construction projects in different provinces of Sri Lanka since causes or delays C~!!r .,. 

'ary from one province to other. 

'-l~1mc kind or studies can be carried out in different types of contracts. such as tun: 

LL') projects. design and build projects. etc .. Because. the importance or the C~lLISL'S () r 
pwiL'Ct delays can be vary \Vith the type of projects . 

. \ l urti llT resc~trch can be done to Ji nd rclationshi p bet\\ ccn duration of de lay ~md co::: 

\'>\ l'ITU!l. 
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Appendix-1 

Questionnaire Survey 

·eject- Causes and effects of delays in construction projects in Sri lanka 

structions 

1. Or1ly 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: 

Expcrrence in construction industry (Years): 

Sex Male B Female 

Consultant § Contractor 

Client 

Wor ki<lg as a: 

Advanced Level 

Basic Degree (g- B.Sc. Eng. ) 

Masters Degree (eg- fvl. Sc.) 
Doctorate (eg- Phd) 

Below 5 Years 

Between 5 to 10 Years 

Between 10 to 20 Years 

Above 20 Years 

Identification of Causes of Project Delays. 

~ 
~ 

k (x) )''lJr preference for "frequency of occurrence" & "Degree of severity" of following causes of 
Jject ·, lays 

Frequency of Occurrence ~ Degree of Severity 
"' 

~ 
Cause 

1- Rarely b 1- Little 
n 

2- Some Times 11 2- Moderate 
3- Often I 3- Great 
4- Always 4- Extreme 

Client Related factors 

Lo Financial Problems 20 30 40 ~ 10 20 30 
~ 

OvvrH·r interference ~ 10 20 30 40 1 ,o 20 30 
~ 
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Appendix-1 

Questionnaire Survey 

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

Instructions 

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 H!ehest education Qualification: 

2 Experience in construction industry (Years): 

3 s- \- Male B Female 

Consultant § Contractor 

Client 

6 \/'fer king as a: 

Advanced Level 

Basic Degree (g- B.Sc. Eng. ) 

Masters Dec;ree (eg- rv1. Sc.) 
Doctorate (eg- Phd) 

Below 5 Years 

Between 5 to 10 Years 

Between 10 to 20 Years 

Above 20 Years 

ldc~ntification of Causes of Project Delays. 

~ 
~ 

Tick i ) ·;our preference for "frequency of occurrence" & "Degree of severity" of following causes of 
rmJ-:d l·:clays 

C2use ~ Frequency of Occurrence B Degree of Severity ;i 

~ 
rt Little ,: 1- Rarely ,, 1-

11 F· 
~ 2- Some Times 

I 
2- Moderate 

", 3- Often 3- Great 
4- Always 4- Extreme 

1 Client Related factors 

Fir1.mcial Problems Lo 20 30 40 ~ 10 20 30 
AD 30 11 

ii 0-.\;ler interference ~: 1 20 40 ij 10 20 30 
~ ~ w 

97 

40 
40 



iii Slow decision making 10 zO 30 40 ~ 10 zO 30 40 N 
li 

iv Unrealistic Contract duration 10 zo 30 40 ri 10 zO 30 40 'i 
~ 

v Changes in original scope 10 zO 30 40 :i 0 zO 30 40 it 1 
D, 

ru 2 Contractor related factors 

i Improper project management 10 zO 30 40 10 zo 30 40 
ii Improper construction methods 10 zO 30 40 10 zo 30 40 
iii Improper planning 10 zD 30 40 10 zD 30 40 
1v [rrors during construction 10 20 30 40 10 20 3[J 40 
'J Inadequate experience 10 zD 30 40 lD 20 3[J 40 
vi Discrepancies with clients 10 zO 30 40 lD 20 30 40 
3 Consultant Related factors 

1 Poor contract management 10 zO 30 40 10 20 30 40 
1i De: lays in preparation of drawings 10 zO 30 40 1[J 20 30 40 
iii Delays in approvals 10 zO 30 40 10 zO 30 40 
iv Delays in inspections 10 zO 30 40 10 zO 30 40 
v Lack of quality assurance 10 zO 30 40 10 zO 30 40 
' Other F<1ctors 

i Shortage of materials 10 zD 3D 40 1110 20 30 40 H 
tl 

10 20 30 40 '0 20 30 40 ii Shortage of labour !1 l 
n 
b 

:;i Shortage of equipments 10 20 30 40 ::10 zD 30 40 
~ 

iv Disputes a 10 zO 30 40 i 10 zO 30 40 
r-~ 

v Lack of communication ~ 10 zO 30 40 ~ 10 zo 30 40 
l~o vi whether conditions ~ 10 zO 30 40 zO 30 40 
E 
}; 

n 

qg 



v:~ Unforeseen site conditions ~ 10 20 30 40 [110 20 30 40 
~ i 10 20 30 40 tj 20 30 40 v1ii Regulatory changes ~ 10 
H 

:'di~te any adilitional causesfor project delays •.. ~·· .. ~· .... ~ ••.. ~- ... - - ~ _ _] 

Identification of Effects of Project Delays. 

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

C.-HISQ 

1 rime Overrun 

2. Cost Overrun 

3 Disputes 

4 Litigation 

5 i\rbitrations 

G fotal abandonment 

Frequency of Occurrence 

1- Rarely 

2- Some Times 

3- Often 

4- Always 

10 20 30 40 
10 
10 
10 
10 
10 

zO 
20 
20 
20 
zD 

30 
30 
30 
30 
30 

40 
40 
40 
40 
40 

b 
u 

Degree of Severity 

;J 

tJ 
;' 

1- Little 

~ 
q 
~~ 
~ 
f! 

2- Moderate 

3- Great 

4- Extreme 
M 
\­
k 

~ 10 
~ 
;! 10 
~ 
~ 10 
~ 10 
!l }110 
~~ 

0 

:J D ;; 1 

20 
20 
20 
20 
20 
zO 

30 
30 
30 
30 
30 
30 

Indicate any additional effects happening due to project delays 
- --- __ _, ___ - --- ----- - ------ -------- ------ -

I 

i_ 

------~----- -------~ - -----~--- - -------~---- --

40 
40 
40 
40 
40 
40 

--------~ --------- --------------· ··-----------~------------------ ·- --

99 



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 

~,\i,l.l~-1JRTK ""Jt\'~~~~;.,:.,,J1:~~~~~~..:Wl~'<ol.;L'la~~.......-~~·~·Jii0~~~ 

Background Information 

Highest education Qualification : [ 

2 Experience in construction industry (Years ) : [ 

3 Sex: ( ::J 
6 Working for a: C::~:::::::=l 

Identification of Causes of Project Delays. 

-
""" 

'Fl"Z'C"""??-'f'M"lJ"'!Mr' 

:=l 

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

Cause 
1 
''1 Client Related factors 

i Financial Problems of clients 

ii Owner interference for project 

iii Slow decision making of client 

iv Unrealistic Contract duration 
proposed by client 

v Client changes their original scope 

Frequency of Occurrence 

c:: =:J 
Lu_::~m"=::.1 
[ : ] 

[ 1 

:::1 

100 

Degree of Severity 

~~ 

[~~~:::~~~ 

c:: ] 
rw-- liUI 

J 

[ .I 



2 Contractor related factors 

Improper project management 
done by contractor 

ii Improper construction methods 
used by the contractor 

c I 

iii r=-:== J 

ll 
~ 

Improper planning by the contractor 

iv Errors done by contractor during 
construction 

~ v Inadequate experience of the 
contractor 

vi Contractor's discrepancies with 
clients 

Consultant Related factors ij3 
~ i Poor contract management done 
~ by the consultant 

~ ii Delays in preparation of drawings 
ii by the consult<cmt 

" 
iii Consultants delays in approvals 

iv Consultants delays in illspections 

v Lack of quality assurance by the 
consultant 

[ :=· _:::J 

r'"---=~"·~"~ 
j,;.;---:"~ "'·"-'"m.L:'":;:',,:,.;r.;,::;;: .. }. :;~·: "' ... ~ :'4"l: .,,-:;,•;;.~-._~~. 

F""""""~""""ll 
~~~ 

c:==~~J 

f·"'"c•ry .. ,., ...... cYco .. ·c· ·'" ""'' .c·. ~-~ 

L ...... w-,:.r.:~~~::r....sc~~-~H 

c:::===J 
c:=,.====] 
[:::::=::=J 

] 

( :J 
[ .. J 

c ====] 
c~:=~=~~~:::~-~=~=:~ 

c:
"""'=-""'·'-='~~=c""""'i 

~'C'.21Z"'Ai'\'!:.:E'n.."'r~"'"~~ 

[~:=~~:~~ .. ~~=:,~~] 
L===::J 
~~..=:1 
r""""'"""""""'"""""'""·=~.-.=J 
'.M;I;l:~~~~ 

r -'' .. -------···- ---------·-----------------··---------~-------··-------------------·-··--··------------·------·· 
].'~ tJth(;r f;;:H:tcrs 

~ 
~ i Shortage of materials at the market 

~ ii Shortage of labor 
q 

~ iii Shortage of equipments 

iv Disputes 

v Lack of communication within 
parties involved to the project 

r::::.__~ 

c::::::m:=::J 
r==o·c"""""'"'"·=-=--,,=,·] 

[ = ' __ :::J 
-
______.!! 
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vi weather conditions 

vii Unforeseen site conditions 

viii Regulatory changes during the 
construction 

** Other Factors for project delays 
(Pis specify) 

[ I I 
:J J 

J 

~~l.2.~~~:w:c..~ 
A """""""' Identification of Effects Due to Project Delays. 

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

Cause 

Time Overrun 

2 Cost Overrun 

i 3 Disputes 

Frequency of Occurrence 

..-=== J 
L::OliO~lZ',:'D:?.I!.:l0:~2!NO •• :it.:~:!21:•fi'~ 

·----- ,. ] 
~~~~ 

h""""""""""'~"1 
D_t~:.!,r.roJ;;'~~·C'::':~:~.,.~~J 

4 Litigation r=:...~--::=J 

5 Arbitrations c=:::: ::J 
6 Total abandonment of the project c== =: ... J 

Degree of Severity 

&_,..,_"""""'--, 
f.ta~~In:-~~,:z-"r.rt.:r:;::;;:;:~"tm.a'"..m~ 

c~L~=~ff-===1 
c=::::mJ 
c===~=~, 
.---~--~ 
~~.:i!!Wm'Wt~ 

C~'-""'"'"'""""===-'il 

~~lll::~~ 

r~.n.s:r»:~.Jl!r.!-..~F-u:I"~.'Z!'t.R 

·; a li 

~ " f~:~c~~'e:~~t1s Cue to delc;ys ~1- i I k ____ J 
~.u:.~~f..~~~~trrf:"~~~.ll.:':':iCi:~,~'!!'lllr...;:z~~~~J!IWEU::~~~~~~..lll~~ 
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Consultant's Responses 
Causes of Project Delays. 

Appendix -3 

------------l-~equenciof ~---Degree of lrmpor11-
ance IRan 

occurrence Severity Index k 

~aUSe~ ~-~~ -:-- i T1'14f' F,L ~-,]2~3 14 T~t [ir i --~ r 
Client Related factors 1 I I 

Financial Problems 5[23:22 1 51 59.31 0 21 16 14 51 71.57 42.45 5~ 
ii Owner interference 313*,14 51 57.84 6125 13 7 51 60.29 34.88; 121 
iii Slow decision making 13j19j17j 2 51 53.921 9l17j14 U 51 63.24 34.101 13 

~ ~~~~:~:':~::~::~:::~~~:ticn ';i~~H ;I ~: ~~:~i :'~*;~;I ~:1 ~~~:~ ::~~~ ,~ 
Contractor related factors 

Improper project management 

ii Improper construction methods 

iii Improper planning 

iv Errors during construction 

v Inadequate experience 

vi Discrepancies with clients 

11611271 71 51 69.61[ 2 12,22 15 51174.51 
4 39 71 1 51 52.45:10 22j15 4 51 56.37 

5 91351 2
1 

51 66.671 2 l3i 26 10 51,71.57 

7 35 1 61 3 51 52.45 11 24 13 3 51,53.921 
13 34 41 0 51 45.59 8 21 14 8j 51 60.78 

51.861 1 
29 57 16 . . I 

47.71
1 4j 

j"'2

1 

7r o! 51 47 .5s
1 

'T9
1 

6 5 51js2.4s 

28.28 191 

27.71 181 

24.941 211 

Consultant Related factors i j I 

Poor contract management 121341 5 0 51 46.57 0 14 16 21 51 78.43 36.52 6 

ii Delays in preparation of drawings 111321 6 2 51 49.51 3 26 17 5 51 61.76 30.58 151 
iii Delays in approvals 27 17, 41 3 51 41.67 8 27 13 3 51 55.39 23.08 22] 

311181 21 01 51 35.78 2114 11 24 51 77.94 27.89 11] 
23 19 9 01 51 43.14 20119 12 0 51 46.08 19.88 23[ 

iv Delays in inspections 

4 

v Lack of quality assurance 

Other F<1ctors 
Shortage of materials 

ii Shortage of labour 

iii Shortage of equipments 

iv Disputes 

I i ! 

I 
I 

912811141 01 511 52.451 5112122112 
5 14 24 8 51 67.16 1 15 16 19 

161271 81 01 51146.081 3111119118 
2 40 9 0 51 53.43 14 18 16 3 

51 70.10' 36.77 

51 75.98 51.03 

51 75.49 34.781 

51 53.92 28.81 

9 

2 

8 
I 

17! 
v Lack of commu:-!ication 3 30 7'11 51 62.75'18 14 13 6' 511 53. 113 33.53 14 
vi weather conditions 0 25 18 8 51 66.67 4 26 21 0 51 58.33 38.89 7 

vii Unforeseen site conditions 10 27 14 0 51 51.96 15 20 12 4 511 52.45 27.25 20! 

I 

viii ~egu~atory-cha~~es ____ --~OL6~ 2 51 43.63 34~ ~ J _ 52

1

3894 ~6~ 24 
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Consultant's Responses 
Effects Due to Project Delays. 

Cause 

Time Overrun 

Cost Overrun 

Disputes 

Litigation 

5 Arbitrations 

----~ ~~------

6 Total abandonment 

----~--------1··-~----~~- --- ·---· ,--- -:-~- ~" 
Frequency of Degree of llmport1 I 

ance 1Ran 
occurrence 

1 
Severity ; Index 

1t~1:T4 rot I -F.I~ 11T 2 3-~ 1--crtls.l. -1 
-o617l28 s1 8s.7sl

1
-J1116'21 --51[76.96j-6-6.o2r~-2~ 

0.10 16 25 51 82.35, 2 10 11 28 51 81.86 67.42 1 

9 29 10 3 51 53.431 7 27 8 9 51 59.31 31.69 3 
35 16 0 0 51 32.84! 21 16 9 5 51 49.02 16.10 5 

33 18 0 0 51 33.82115119 10 7 511 54.41 18.40 4, 

141110 or 0 51 29.90123 161 5 J7' 51148.04 14.36 61 

I~ L _L~-- -- --~ _ _i __ _l___j_ - -- - - -- I 
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Contractor's Responses 
Causes of Project Delays. 

1-------~ -----
1 

.Cause 1 

Frequency of 

occurrence 
Import Ran 

Severity ance k 

-Deg-ree o-f - f- --- --- -
z] 314 'rot I s ,--

1

_,_ndex r i "-- -- +---- -------------------
1 

2 _j~J_<l__jTotl -+------,-----

1 ;client Related factors 

Financial Problems 

ii jowner interference 

iii 
1

slow decision making 

iv Unrealistic Contract duration 
i 

v Changes in original scope 
I 

I I 
2 !Contractor related factors 

I i 
1

1mproper project management 

ii 
1

1m proper construction methods 

iii ilmproper planning 

iv ,Errors during construction 
I • 

v ,Inadequate expenence 
I 

i vi [Discrepancies with clients 

3 ,Consultant Related factors 

Poor contract management 

ii 
1
Delays in preparation of drawings 

iii [Delays in approvals 

iv Delays in inspections 

v I lack of quality assurance 

1
4 

1

0ther Factors 

i i :shortage of materials , I 

ii jShortage of labour 

iii 
1
snortag2 of equipments 

iv Disputes 

v Lack of communication 

vi weather conditions 

Oj 7129 
Oj 24 22 

19 11112 
16 251 6 

0 28111 

31181 22 
4 381 5 

2 12 25 

12 29 oj 
5 35 7 

171 30 0 

11 47 77.13 

1 47 62.77 

5 47 51.60 

0 47 44.68 
8 47 64.36 

I 
41 471 64.36 
ol 47 50.53 

, I ' ! 

0 7 11129 47 86.70 66.87 1\ 

4 22 16 5 47161.70 38.73 13 

6 11 23 7 47166.49 34.31 16 
5 19 22 1 47'60.11, 26.86 20 

I I 

5 7 32 3 47:67.55i 43.481 9 

I I I I 

a/ 4 251181 47!82.4511 53.o6
1 

5113 26 31 47164.36 32.52 

I 
31 

181 
I 

8 47 70.74 1 2 37 7 47176.60154.191 5 1 

0 47 40.43 4 14 24 5 47 65.96 26.66 19 

0 47 51.06 1 15 25 6 47 69.151 35.311 15 
ol 47, 40.96 4 22 171 4 47 61.17 25.05 2l 

31 25119 Oj 47 58.51 0 1 11 13 23 
4 19 14 10 47 65.96 0 7 34 6 

0 9 30 8 47 74.47 1 11 24 11 

3 24 20, 0 47 59.04 8 18 16 5 

I 
47j81.381 47.621 61 

I I · 
47174.471 49.121 7! 
47173.941 55.061 4 1 

471159.57'1 35.171 171 
4751.061 23.901

1 
221 18 17 121 0 47 46.81 19 11 13 4 

4143 ol 01 471 47.871 31 s1 28111 

01 151 23 

13
1

1 241 10 
29 18 0 

9 47' 71.81 4 6 18' 19 
0 47 48.40 6 8 19114 

0 47 34.57 10 22 131 2 

I I 
I I 

1 I 
47175.00 35.90j 12j 

47177.661 55.771 2j 
47,71.81

1

1 34.76114 
47 53.72 18.57 23 

51191181 51471 62.231 81121201 7147163.831 39.721 11 
4 6 25 12 47 73.94 2 16 25 4 47 66.49 49.16 8 

vii ,unforeseen site conditions 

, viii 
1
Regulatory changes 

l_l_~-----
2

1

. 301 1~l ~I 47 

- 37 101J "[_: 56.91/ l~l1 ~ 1~1141 471_70.74 

~0.32 1 ~r 1_J 47~34.57 
40.261 10 
10.48 24 
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Contractor's Responses 
Effects Due to Project Delays. 

~-- --,-------------------~--------------- -------------- ---r - ---- -l 
I I I 1 

Frequency of Degree of 
I • Import Ran 
,Cause occurrence Seventy ance k 
I -:;::::)--;:: ~-1 2 3 4 ~~.1. 1 2 3 4 Tot S.l. Index 1 

: 1 jTime--ov-errun----------l-ci4-7 -36 47 9~o21 i3'-i4~9 47,77.13 7o:-97r-~ 
2 1c?st Overrun I 0 0 16 31 47 91.49 2 5 11 29 47 85.64 78.351 1 
3 jDisputes 30 17 0 0 47 34.04 2 25 16 4 47 61.70 21.00 3 

4 1utigation 35 12 0 0 47 31.38 16 17 11 3 47 50.53 15.861 5 
5 

1

Arbitrations 1 40 7 0 0 47 28.72 10 22 121 31 47,54.261 15.58 4 

' 6J otal a ba ndonmen~ _ _ _ I ~~ 9 0 ~ o_: 29 79
1
1j 21 jJ :150~53115<11 6 
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Client's Responses 
Causes of Project Delays. 

--1--~ -~ ---r- Frequen-cy of --···-- ---I -- l -I 
1 

tim pori Ran I 
1 occurrence Degree of Severity tance k 

~use_ -------~-----~'j-2f'!4rotF.I._~ 1 2p 4Tot- 51~- ln~x~ _ 

!Client Related factors I , 

1Financial Problems 13

1 

9 2 0 24 38.54 0 3 13 J 24 80.21i 30.911 9i 

ii [owner interference 12 71 5 Ol 24 42.71 5 12 5 2! 24 54.17 23.13! 231 
iii ISiow decision making 13j 51 6 0, 24 42.71 0 8 6 101 24 77.08 32.92 10] 
iv !Unrealistic Contract duration 121 101 2 0124 39.58 2 3

1 
9 10[ 24 78.13i 30.921 11: 

v :changes in original scope 0 9 11 L1 24 69.79] 2 6j 8 81 24 72.92

1

1 50.891 

i I i I I ! 
!contractor related factors 

1 

I 

]Improper project management 0 2 5 17 24 90.63 0 2 6 16 24 89.581 81.18 
I 

ii ;Improper construction methods 0 5 9 10 24 80.21 3 6 7 8 24 70.831

1 

56.81 

iii Improper planning 0 2 13 9 24 82.29 0 3 6 15 24 87.50 72.01 21 

1 
51 

iv 

v 
vi 

Errors during construction 

Inadequate experience 

,Discrepancies with clients 

I I 
;3 

1

consultant Related factors 
1 

i Poor contract management 

ii jDelays in preparation of drawings 

iii 
1

Delays in approvals 

iv !Delays in inspections 

v I Lack of quality assurance 

:other Factors 
I 

i 
1

slwrtage of materials 

iii 'Shortage of labour 

iii Shortage of equipments 

iv Disputes 

v !Lack of communication 

vi 1\veather conditions 
I 

vii 
1

unforeseen site conditions 

viii ~Regulatory changes 

.1. -~-----.---··· -----

0 10 141 0 241 64.58 2 9 11 2 24 63.54i 41.04 8. 
2 12 101 0 24r 58.33 3 13 6 2 24 57.291 33.42 17 

12 8 41 0 24 41.67 3 11 7 3 24, 60.42] 25.17 22' 

I ' I I I 

I I I i : 
' I I I ' 

3i 11' 7 3
1
124 60.421 0 1 9 14 24 88.54 53.491 4! 

9 9 6 0 24 46.881 1 8 11 4 24 68.75 32.231 141 
10 9 5 0 24 44.79 2 5 12 5 24 70.83 31.73. 13i 

9 10 5 0124 45.83 l 8 11 4 24 68.751 31.51i 15 1 

12 8 4 0 24 41.671 0 9 14 1 24 66.67127.781 20 

I • : 
9

1

. 1~.~1 
6 j 0 7.4 44.79i 2 6 12 4 24 G8.75! 30.79j lG 

0 3 lli 4 24 76.04 0 4 9 11 24 82.29' 62.58' 3 

6 0 24 52.08 0 7 9 8 24 76.04 39.61 7 4 14 

13 8 

5 11 
3 0 24 39.58 2 9 12 1 24 62.50 24.74 211 

4 4 24 57.29 5 6 6 7 24 65.63 37.60 121 

21 81 12 2~1 211:164.58 s 15 L1~1 0 ~:4148.96 31.62 181 
71

1 
111 6 0 24 48.96 0 13 11 j 24 61.46 30.09 191 

13 9 2 0 24 38.54 16 6 2 0 24 35.42 13.65 241 
! 

----"-1 - -- - -~-- - .. -·-··--. 
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Client's Responses 
Effects Due to Project Delays. 

~ ~~--- -- ~-~ - . 

r I 
I 

-~--~- ~---- ~~-- 1-
:lmpor 

• 
1tance iRan 

l

ea use occ~!re_12_ce __ D_egree -~f Sey~r~yllndex ! k 1 -r r ::-1 I ··~- ·~ I I I 1 2 3 1 4 Tot F.l. 1 2 3 4 Tot S.l. 1 

ITlrimeoverrun---~ --- o -o 6-18 24~ 93.75 o --o- 5 l9l 24 94.7988~87r-i! 
2 

1
Cost Overrun 0 1 6 17 24 91.67 01 1 8 15

1 

24 89.58 82.121 2

1

1 

3 !Disputes 15 9 o1 0 24 34.38 01 8 13 3 24 69.79 23.991 3, 
4 

1
Litigation 17 7 01 0 24 32.29 41 7 13 oj 24 59.38 19.171 51 

5 Arbitrations 19j 5 01 0 24 30.21 01
1

8 161 0' 24! 66.67: 20.141 4j 

'~~T:Iabandonment-~~ ----... 't ~~ oj 3:;;1 'Ltl1 :1 58-t/~2 6i 

Frequency of 
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Overall Responses 
Causes of Project Delays. 

------------- -- ~- F~~~~~r~~yc~f T --~:~:t~f - ~:~;: ~:n 

Cause___________ _ __ k12 T3 _4}r_ot_r- F:l. t1 2 f 44J Tol S L lnd<'X 

CUent Related factors I J I 1 

iFinancial Problems 18, 39 53 12 122 62.09 0 31 40 51 122
1 
79.10]49.11 1 4i 

_i_i. 
1

owner int~rferenc~ 1~~64 38
1 

5 122 56.76 15 59 34 14 122 59.63! 33.85116! 

111 ,Slow dec1s1on makmg 451 351 351 7 122 50.82 15 36, 43 281122 67.211 34.161 14 

iv ynrealist~c co_n~ract duration I 41
1 

~3~ 24! 4•

1

127.
1 

~~-16' 11:

1

431
1 

45 2.3 122. 66.39, 31.971 1~~: 
v ,Chonges 111 ongmal scope 31 5o 40 21 12/.j. oG.lS 9 261

1

63 24 122 70.901 tl6.93! '): 

I I I . i I 

2 1contractor related factors i I , 

1 i ,Improper project management 4 36, 54 28 122 71.72 2 18 53 49 122 80.53 57.76] 1 1

1 

1. ii 'improper construction methods 8 82 21 11 122 57.17 18 41 48 15 122

1

62.30 35.621 13 
I I I I I iii 
1

1m proper planning 7 23 73 191 122 71.31 31 18! 69j 32 122 76.64 54.65 3
1 

iv ,Errors during construction 25j 74 20: 3 122 50.20 17 47148 10 122 60.45 30.35
1 

20i 

v Inadequate experience 20181 21j 0 122 50.20 12 49

1

45 16 122.163.321 31.79· 19 

1. vi :Discrepancies with clients 
1 

41 70
1 

11 0
1 

122 43.85 18 62 30
1 

12 17.2
1 

57.38125.161 211 

I . I I I - I I 
,3 ,Consultant Related factors ' j 

1 
j [ 

I i ,Poor contract rnanagement 181 70j 311 3 122j 53.891 0 26 38 

i ii 'Delays in preparation of drawings 24 60 26112 122 1 55.33 4 41 62 

I iii Delays in approvals 37 35 39 11 122 54.92111 43 49 

I iv iDelays in inspections 43 52 27 0 122 46.72 11140 38 

I v llack of quality assurance 53144 25 0 122 44.26 39139139 

4 Other Factors ', j · 

Shortage of materials ni 82.] 18 0 11.2 49.18 10 23 62 27 127 71.n1
1 

35.27[ 10 

ii ,Shortage of labour 5 32ll G4 21

1

1 122 70.70 5 25 43 49 122 77.87j' 55.05 2i 

iii rls~ortage of equipments 33 65 24 0 122 48.16 9 26 47 40 122 ~4.18 35.72 8 

IV Disputes 44 66 17. 0 122 43.44 26 49 41 6 122 55.53 24.12 22 

v_ 1Lack of comm~~ication 13 ~0 :~ 2~ 122 61.48j 3~ ~2 39 20112~ ;9.84 36.78! 11 
v1 weather cond1t1ons 6 ._)9 nl ./.,_ 122 fi9.06l L 57 50 ~~ .12_ ::>9.63 41.1S! 7 

vii [unforeseen site conditions l9 68 3Sj 0 12:~~53.28 22 4~1~ ~1 18 122

1

61.27 32.641 18 
viii !Regulatory changes 73 39 j 2 122 37.50 82 28 10 3 123 36.59 13.721 24! 

- j -- ~-"-- ·-- ----"---- j_ -~ ------ - - - " --- j_ -- - _j 

58 1 122181.561 1!-3.95: 5 
15 122 68.03 37.641 9, 

19 122' 65.57 36.011 121 
33 122 69.06 32.26, 15 

5 122 52.05 23.04: 23[ 
I 
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Overall Responses 
Effects Due to Project Delays. 

r 1 ----------------------~--------------------~------------- --- -r---- -, 
1 

' Frequency of 1 Degree of ''mpor I 
I I I tance Ran 
1 1 occurrence Severity Index k 1 

Cause I Consultants I Consultants 1 

- ~---- ------ ----- ---- -~]_T2~[3~4- r~t _F._I~J1 2;13_I~!ot_i_s~L-~ -- - -- -: 
1 ;Time Overrun ~- 0

1

1 

10 3~ 8~ 122 89.75[4 24 35 591122i 80.53 72.28 21 
2 [Cost Overrun 

1 

0 11 3~1 7~~122187.70 4 16 30 72 122 84.84 74.41 1
1 

3 1 ~i~put_es 541 55 101 3

1

122 42.21 9 60, 37 161122 62.30 26.30 31 
4 Lrtrgatron 87 351 0 0 122132.17 41 40 33 8: 122: 51.64 16.61 5 

5 !Arbitrations I 921 301 ol 0 122 31.151 25 491 ;s 1011221 ~~· 7~, 1; .68 4 
6~To!a~~an9o_nm~nt i 98 24L Oj ol122 29._92j_38 s31·-:.!-J 1]J 122!=-.()~[1~>.27 6 

- -- --- -- . -- -- -- -- - -
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Appendix -4 

Graph used to calculate significance level of the Spearman's rank 

Correlation coefficient 

The significance of the Spearman·~ rank correlation coefficients and degrees or freedom 
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