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Abstract-   The project is said to be a successful when it is completed in desired time and cost. Construction delays are 

common problems in private residential projects in Nashik city. This problem occurs frequently during life time leading 

to dispute and litigations. Therefore it is essential to study and analyse causes of construction delay. There are a number 

of definitions for delay: to make something happen later than expected; to cause something to be performed later than 

planned; or to not act timely. Each of these definitions can describe a delay to an activity of work in a schedule. The 

construction industry is large, volatile and requires tremendous capital outlays. Delay of a project is a main factor and the 

major cause of construction claims. There is a acute necessity for a detailed investigations to identify the delay factors and 

choose correct actions to minimize the adverse effect of delay on time, within cost and for high quality.This research 

paper present list of construction delays causes retrieved from literature. The feedback of construction experts was 

obtained through interviews. Subsequently a questionnaire survey was prepared .The questionnaire survey was 

distributed to owner, contractor, engineer, architect and consultant. Frequency index, importance index are calculated 

and according to highest value of them, the top twenty delay causes of residential construction projects in Nashik city are 

find out. The number of recommendations ends the paper. The findings of this paper can be used as a reference by 

project owners, managers, and agencies in developing their project management strategies. 
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I. INTRODUCTION

Today, India is the second fastest growing economy in the world. The Indian construction industry is an integral part 

of the economy and a conduit for a substantial part of its development investment, is poised for growth on account 

of industrialization, urbanization, economic development and people's rising expectations for improved quality of 

living  

.In India, construction is the second largest economic activity after agriculture. Construction accounts for 

nearly 65 per cent of the total investment in infrastructure and is expected to be the biggest beneficiary of the surge 

in infrastructure investment over the next five years. Investment in construction accounts for nearly 11 per cent of 

India’s Gross Domestic Product (GDP). €239.68 billion is likely to be invested in the infrastructure sector over the 

next five to 10 years - in power, roads, bridges, city infrastructure, ports, airports, telecommunications, which would 

provide a huge boost to the construction industry as a whole.Real Estate is a €8 bn (by revenue) Industry in India. It 

is projected to grow to €34 bn by 2010. It has witnessed a revolution, driven by the booming economy, favorable 

demographics and liberalised foreign direct investment (FDI) regime. Growing at a scorching 30 per cent, it has 

emerged as one of the most appealing investment areas for domestic as well as foreign investors.  

Rising income levels of a growing middle class along with increase in nuclear families, low interest rates, modern 

attitudes to home ownership (the average age of a new homeowner in 2006 was 32 years compared with 45 years a 

decade ago) and a change of attitude amongst the young working population from that of 'save and buy' to 'buy and 

repay' have all combined to boost housing demand. According to 'Housing Skyline of India 2007-08', a study by 

research firm, Indicus Analytics, there will be demand for over 24.3 million new dwellings for self-living in urban 

India alone by 2015. Consequently, this segment is likely to throw huge investment opportunities. In fact, an 

estimated €16 billion investment will be required over the next five years in urban housing, says a report by Merrill 

Lynch.

II. OBJECTIVES OF STUDY 
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The objective of this study to get the major causes /factors of delays in residential construction of Nashik city, India 

and analysis of collected data. The causes of delay are collected from the previous studies. 

III. LITERATURE REVIEW 

A number of studies have been carried out to determine the causes of delay, effects of delays in construction 

projects. Sweis et al. studied the causes of delay in residential projects and concluded that financial difficulties faced 

by the contractor and too many change orders by the owner are the leading causes of construction delay.  

Abd El-Razek et al. In a similar study found that the most important causes of delay are financing by 

contractor during construction, delays in contractor’s payment by owner, design changes by owner or his agent 

during construction, partial payments during construction utilization of professional construction/contractual 

management. Assaf and AlHejji conducted a time performance survey of different types of construction projects to 

determine the causes of delay and their importance according to each project participant (owner, consultant, and 

contractor). They identified seventy three (73) causes of delay during the research. The most common cause of delay 

identified by all three parties was “change order.” 

Assaf, Al-Khalil, and A-Hazmi summarized main causes of delay in large building construction projects in 

Saudi Arabia. They identified approval of shop drawings, delays in payment to contractors and the resulting cash 

problems during construction, design changes, conflicts in work schedules of subcontractors, slow decision making 

and executive bureaucracy in owner’s organizations, design errors, labor shortage and inadequate labor skills as the 

most important causes of delay. [11] 

Chan and Kumaraswamy conducted a research on potential delay factors in Hong Kong construction 

projects as seen by clients, contractor an consultants. Five principal factors are identified: poor risk management and 

supervision, unforeseen site conditions, slow decision making, client-initiated variations, and work variations. 

Mezher and Tawil conducted a survey of the causes of delays in the construction industry in Lebanon from the 

viewpoint of owners, contractors and architectural/engineering firms. It was found that owners had more concerns 

with regard to financial issues; contractors regarded contractual relationship the most important, while consultants 

considered project management issues to be the most important causes of delays. [11] 

  A comprehensive classification of causes of construction delays has also been recommended by Abd. Majid 

and McCaffer . They classified the factor of causes of non-excusable delays into twelve groups: material-related 

delays; labor-related delays; equipment-related delays; financial-related delays; improper planning; lack of control; 

subcontractor-related delays; poor coordination; inadequate supervision; improper construction methods; technical 

personnel shortages; and poor communication.[11] 

About a decade earlier, Assaf et al. studied the causes of delay in large building projects in and their 

relative importance and reported that among the fifty-six (56) causes of delay included in the survey, the contractors, 

owners and architects/engineers interviewed all ranked financing group delay factors the highest. According to the 

contractors, the most important delay factors were preparation and approval of shop drawings, delays in contractors’ 

progress payment by owners, and design changes by owners. In the opinion of architects and engineers, the most 

important causes of delay were cash flow problems during construction, the relationship between different 

subcontractors’ schedules in the execution of the project, and the slowness of the owners’ decision-making process. 

Owners, on the other hand, attributed delays in construction projects to design errors, excessive bureaucracy in 

project-owner organization, labour shortages, and inadequate labour skills. Furthermore, Assaf et al, in a review of 

the literature, reported that studies by Chalabi and Camp had established that in developing countries where workers 

are relatively unskilled, adequate planning at the very early stages of the project was important for minimizing delay 

and cost overruns in most projects.[13] 

Chan and Kumaraswamy conducted a survey to evaluate the relative importance of 83 potential delay 

factors in Hong Kong construction projects and found five principal factors: poor risk management and supervision, 

unforeseen site conditions, slow decision making, client-initiated variations, and work variations.[13] 

  Arditi R.D., et al. (1985) researched into the reasons of schedule delays in publicly funded construction 

projects for the period 1970-1980 in Turkey. They identified twenty three reasons for the construction delays. Their 

findings concluded that the delays were due to shortage of materials (e.g., steel and cement), difficulty in receiving 

payments from agencies (e.g., payment not made on time; no advance payment; expensive surety bonds; insufficient 

public agency budget), contractor's difficulties (e.g., shortage of liquid funds; hard to get loans; hard to get credit 

purchase), organizational characteristics of contracting companies and public agencies (e.g., ill defined duties and 

responsibilities; site manager lacks authority; inadequate and slow decision-making mechanism; multitude of 

bureaucratic obstacles; high turnover in technical personnel).[17] 
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III. METHODOLOGY 

This study includes three major steps. The first step involves general information collection, including both first-

hand and second-hand data, in order to identify major themes from the literature. Surveys and interviews are 

conducted, in which a list of important factors causing delay in construction are identified. With these factors, expert 

interviews, conducted in the second step, are used to decide the most significant factors among them. The third step 

is the conclusions and suggestions for researchers or practitioners. 

IV.ANALYSIS OF DATA 

In this a detail analysis of data and result will be shown and elaborated by using Frequency Analysis and Average 

Analysis. Construction organizations were randomly selected as the targeted respondents to determine factors of 

delay through questionnaire survey. The organizations will include civil & structure/building consultant and project 

management consultant. Coverage of such organization was hoped to represent the local construction industry more 

comprehensively. Among 100 set of questionnaire forms distributed, there were 100 set of replied with completed 

questionnaire form that cover 100% of the total 100  set questionnaire form in the study. 

Frequency Analysis 

Frequency analysis will be using tabular form to represent result of data analysis of frequency of response that 

respondent give to the different variables in the questionnaires. The result was tabulated in the form of frequency 

number and percentages according to total respondents. 

Average Index Analysis 

The result will be further summarized to obtain the overall level of importance and evaluation in local construction 

industry. The respondent were requested to evaluate project manager's roles and responsibilities based on five-points 

scale starting with 1 for not important, 2 for less important, 3 for average, 4 for important, 5 for very important. The 

average index analysis for each variable is calculated by using:  

Where x1 = number of respondents for not important, x2 = number of respondents for less important, x3= number of 

respondents for average, x4 = number of respondents for important, x5 = number of respondents for very important. 

The overall level of importance and evaluation in local construction industry are summarized under such categories:  

Table-1  The level of importance and evaluation for Average Index Analysis 

Average Index Level of Importance 

0.00 Average Index 1.50 Not Important 

1.50 < Average Index 2.50 Less Important 

2.50 < Average Index 3.50 Average 

3.50 < Average Index 4.50 Important 

4.50 < Average Index 5.00 Very important 

Relative Index Analysis 

In average index analysis, the result will be further summarized to obtain the overall level of importance and 

evaluation in local construction industry. The respondent were requested to evaluate project manager's roles and 

responsibilities based on five-points scale starting with 1 for not important, 2 for less important, 3 for average, 4 for 

important, 5 for very important. The relative index analysis for each variable is calculated by using:  
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Where x1 = number of respondents for not important, x2 = number of respondents for less important, x3= number of 

respondents for average, x4 = number of respondents for important, x5 = number of respondents for very important. 

V. RESULT 

The following is the brief discussion of the different groups, causes and factors of delay. Based on the relative 

importance index and  ranking in table 2 and the top 5 factors of delay of all groups are shown in table 3.   

Table-2  The brief discussion of the different groups, causes and factors of delay 

Group Cause 
N

o. 
Factor causing delay 

% of Frequency Relative

index 
Rank Not

important 

Low 

important 

Avera

ge

Importa

nt

Very 

important 

O
w

n
er

 

A
b

o
u

t 
 O

w
n

er
 

1

Conflicts between joint-

ownership 
5 15 30 25 25 0.700 23 

2 Delay in progress payments 0 0 15 60 25 0.820 12 

3 capable representative 10 0 25 40 25 0.740 19 

4 Slowness in decision making 0 10 20 30 40 0.800 14 

5

Poor communication and 

coordination with other 

parties

15 5 10 10 60 0.790 15 

6

 Experience of owner in 

construction projects 

10 0 5 30 55 0.840 9 

A
b

o
u

t 
m

at
er

ia
l 

1

Delay in manufacturing 

materials 
5 5 45 30 15 0.690 24 

2

Shortage of construction 

materials 
0 5 5 25 65 0.900 3 

3

Changes in material types 

and specifications during 

construction 

10 10 20 15 45 0.750 18 

4 Damage of sorted materials 10 15 25 45 5 0.640 28 

5 Escalation of material prices 0 0 5 35 60 0.910 2 

A
b

o
u

t 
la

b
o

u
r 

1 Absenteeism 5 0 15 25 55 0.850 8 

2
Low motivation and morale 

of labor 
0 15 20 50 15 0.730 20 

3 Low productivity of labor 0 10 10 55 25 0.790 15 

4
Personal conflicts among 

labor 
10 15 40 35 0 0.600 32 

5 Shortage of labor 0 0 0 40 60 0.920 1 

6 Slow mobilization of labor 5 20 20 30 25 0.700 23 

7 Strike 15 15 20 20 30 0.670 26 

8 Unqualified / inadequate 

experienced labor 

0 0 25 40 35 0.820 12 

A
b

o
u

t 
E

q
u

ip
m

en
t 1

Equipment allocation 

problem 10 10 60 20 0 
0.580 34 

2
Frequent equipment 

breakdowns 5 15 50 30 0 
0.610 31 

3 Improper equipment 5 20 25 45 5 0.650 27 

4
Inadequate modern 

equipment 5 30 35 10 20 
0.620 29 

International Journal of Latest Trends in Engineering and Technology (IJLTET)

Vol. 2 Issue 3 May 2013 118 ISSN: 2278-621X



5 Low efficiency of equipment 5 15 45 20 15 0.650 27 

6 Shortage of equipment 15 30 40 0 15 0.540 35 

7
Slow mobilization of 

equipment 10 35 45 10 0 
0.510 37 

A
rc

h
it

e
ct

 

A
b

o
u

t 
D

es
ig

n
 

1 Insufficient data collection 

and survey before design 

0 30 5 40 25 0.720 21 

2 Use of advanced engineering 

design software. 

5 20 20 40 15 0.680 25 

3 Mistakes and delays in 

producing design documents 

0 5 25 20 50 0.830 11 

4
Unclear and inadequate 

details in drawings 
5 5 15 25 45 0.811 13 

5
Design errors made by 

designers 
0 5 25 45 25 0.780 16 

6 Design changes by owner or 

his agent during construction 

0 0 25 40 35 0.820 12 

7 Complexity of project design 0 20 20 50 10 0.700 23 

8 experience of design team in 

construction project 

0 5 5 25 65 0.900 3 

A
b

o
u

t 
A

u
th

o
ri

ty
 1 Delay in obtaining permits 

from municipality 

0 10 10 25 55 0.850 8 

2
Delay in performing final 

inspection and certification 

by a third party 

5 15 30 50 0 0.650 27 

3 Changes in government 

regulations and laws 

0 20 35 30 15 0.680 25 

C
o

n
su

lt
a

n
t 

A
b

o
u

t 
co

n
su

lt
an

t 

1
Experience of consultant in 

construction projects 

0 0 15 70 15 0.800 14 

2 Conflicts between consultant 

and design engineer 

0 0 30 55 15 0.770 17 

3
Delay in approving major 

changes in the scope of work 

by consultant. 

0 0 20 30 50 0.860 7 

4
Delay in performing 

inspection and testing. 
0 20 20 50 10 0.700 23 

5 Inaccurate site execution 0 0 10 60 25 0.832 10 

6
Inadequate project 

management assistance for  

execution

0 0 20 50 30 0.820 12 

7 Late in reviewing and 

approving design documents 

0 0 10 25 65 0.910 2 

8
Poor communication and 

coordination with other 

parties

0 10 10 30 50 0.840 9 

E
n

g
in

ee
r

A
b

o
u

t

m
at

er
ia

l 

1
Delay in manufacturing 

materials 
0 10 40 30 20 0.720 21 

2
Shortage of construction 

materials 
5 5 0 30 55 0.863 6 
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3
Changes in material types 

and specifications during 

construction 

10 0 20 45 25 0.750 18 

4 Damage of sorted materials 10 5 65 20 0 0.590 33 

5 Escalation of material prices 0 0 20 15 65 0.890 4 
A

b
o

u
t 

la
b

o
u

r 

1 Absenteeism 5 10 10 35 40 0.790 15 

2
Low motivation and morale 

of labor 
0 15 40 25 20 

0.700 
23 

3 Low productivity of labor 0 0 25 60 15 0.780 16 

4
Personal conflicts among 

labor 
20 30 15 25 5 

0.526 
36 

5 Shortage of labor 0 10 15 25 50 0.830 11 

6 Slow mobilization of labor 20 25 15 15 30 0.619 30 

7 Strike 10 5 35 25 25 0.700 23 

8 Unqualified / inadequate 

experienced labor 

0 0 15 20 65 

0.900 

3

A
b

o
u

t 
E

q
u

ip
m

en
t 

1
Equipment allocation 

problem 
15 20 45 20 0 0.540 35 

2
Frequent equipment 

breakdowns 
0 20 55 20 5 0.620 29 

3 Improper equipment 5 25 35 35 0 0.600 32 

4
Inadequate modern 

equipment 
0 20 25 35 20 0.710 22 

5 Low efficiency of equipment 0 10 30 55 5 0.710 22 

6 Shortage of equipment 15 5 60 15 5 0.580 34 

7
Slow mobilization of 

equipment 
15 5 40 35 5 0.620 29 

C
o

n
tr

a
ct

o
r
 

A
b

o
u

t 
co

n
tr

ac
to

r 

1 Change of subcontractors 
0 20 10 60 10 0.720 21 

2 Contractor experience 0 0 25 65 10 0.770 17 

3

Inappropriate construction 

methods 
0 15 50 10 25 0.690 24 

4 Incompetent project team 0 15 25 30 30 0.750 18 

5

 Project planning and 

scheduling 
0 15 10 50 25 0.770 17 

6

Communication and 

coordination with other 

parties

0 0 40 20 40 0.800 14 

7

Poor site management and 

supervision
5 0 20 45 30 0.790 15 

8

Rework due to changes & 

errors in project 
0 0 25 40 35 0.820 12 

A
b

o
u

t 
m

at
er

ia
l 

1

Delay in manufacturing 

materials 
0 20 25 50 5 0.680 25 

2

Shortage of construction 

materials 
0 20 0 15 65 0.850 8 

3

Changes in material types 

and specifications during 

construction 

10 0 20 25 45 0.790 15 

4 Damage of sorted materials 0 20 30 45 5 0.670 26 

5 Escalation of material prices 0 0 10 30 50 0.889 5 

A
b

o
u

t

la
b

o
u

r 1 Absenteeism 5 30 10 35 20 0.670 26 

2
Low motivation and morale 

of labor 
10 10 30 35 15 0.670 26 
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3 Low productivity of labor 5 5 20 50 20 0.750 18 

4
Personal conflicts among 

labor 
5 10 35 25 25 0.710 22 

5 Shortage of labor 5 0 15 30 50 0.840 9 

6 Slow mobilization of labor 10 5 40 30 15 0.670 26 

7 Strike 5 15 10 5 65 0.820 12 

8 Unqualified / inadequate 

experienced labor 

0 5 30 30 35 0.790 15 

A
b

o
u

t 
E

q
u

ip
m

en
t 

1
Equipment allocation 

problem 
5 25 30 40 0 0.610 31 

2
Frequent equipment 

breakdowns 
0 10 55 15 20 0.690 24 

3 Improper equipment 0 15 30 25 30 0.740 19 

4
Inadequate modern 

equipment 
0 20 25 40 15 0.700 23 

5 Low efficiency of equipment 0 5 40 45 10 0.720 21 

6 Shortage of equipment 5 25 15 25 30 0.700 23 

7
Slow mobilization of 

equipment 
5 30 15 25 25 0.670 26 

Table-3  The top 5 factors of delay of each groups 

TOP FIVE CAUSES OF DELAY 

Group no Factor causing delay Relative index Rank 

O
W

N
E

R
 

1 shortage of labour 0.920 1 

2 escalation of material prices 0.910 2 

3 shortage of construction materials 0.900 3 

4 absenteeism 0.850 4 

5 experience of owner in construction projects         0.840 5 

A
R

C
H

IT
E

C
T

1 experience of design team in construction projects 0.900 1 

2 delay in obtaining permits from municipalty 0.850 2 

3 mistakes and delays in producing design documents 0.830 3 

4 design change by owner or his agent during construction               0.820 4 

5 unclear and inadequate details in drawing 0.811 5 

C
O

N
S

U
L

T
A

N
T

 

1 late in reviewing and approving design documents 0.910 1 

2 delay in approving major changes in the scope of work by consultant 0.860 2 

3 poor communication and coordination 0.840 3 

4 inaccurate site execution 0.832 4 

5 inadequate project management assistance for execution 0.820 5 

E
N

G
IN

E
E

R
 

1 unqualified /inadequate experienced  labour 0.900 1 

2 escalation of material prices 0.890 2 

3 shortage of construction materials 0.863 3 

4 shortage of labour 0.830 4 
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5 absentissm 0.790 5 

C
O

N
T

A
C

T
O

R
 

1 escalation of material prices 0.889 1 

2 shoratge of construction materials 0.850 2 

3 shortage of labour 0.840 3 

4 rework due to changes and errors in projects 0.820 4 

5 strikes 0.820 4 

IV.CONCLUSION 

 Delays can be avoided or minimized when their cause are clearly identified. The aim of this paper was to identify 

the delay factors in construction projects, since delays are considered to be a serious problem in the construction 

industry. Through detailed literature review and interview with experts from construction industry, total 93 different 

delay factors were identified. The papers then quantified relative importance of delay factors and demonstrate the 

ranking of the factors and groups according to their importance level on delay. This objective was achieved through 

analysis of interview out comings. According to the computed relative importance indices, all factors and groups 

were ranked. the paper addressed the most significant factors and groups to cause delays.  

According to findings above, following points can be recommended in order to minimize and control 

delays in residential construction projects. 

1.for shortage of labour-owner or contractor should take care of  that they should have sufficient labours with them 

to complete the work well before .in case of shortage of labours, for small works they can use the small equipments 

to replace some manpower so that instead of doing work manually machine can do the work faster. 

2.for shortage of construction materials-owner or contractor should take care of that they are having sufficient 

material with them with help of material management such as EOQ so that they will not suffer from lacking of 

materials and also dead stock will not exhausted from the stores. This can be used at the time of shortage of 

materials in the market delivery of construction materials on site should not be late in order to execute the work in 

the planned order. 

3. For the escalation of material prices-owner and the contractor should be done material planning well in advance. 

They should have the list of materials, the list of suppliers with them. Material procurement must be done.  

4. For absenteeism-owner and contractor should take care that they should provide comfortable environment to the 

workers to do their work effectively and efficiently with maximum outcome. Also give the proper wages to the 

workers with monitory and non monitory benefits. 

5. Experience of owner-owner should have sufficient experience in this field. He should have sufficient knowledge 

of market conditions and demands of market. On the basis of experience he can procure and manage the resources 

such as money, materials, equipments, and manpower. Owner should be as fast as possible decision making in order 

not to hinder the work to complete the project on time. 

6. For experience of design team-the project design such as planning, RCC design plumbing, electricity etc should 

be designed by experienced people. So that the design will complete faster with minimum corrections .which is 

ultimately beneficial at the time of execution of work. 

7. For delay in obtaining permits from authorities-the owner should do accurate time planning such as he should do 

all the necessary formalities well before the commencement for that he should approach to architect, engineer for 

planning and designing so that all the necessary documents and drawings can be submitted to the authorities in time 

and they will not affect the project delivery time. 

8.for mistakes and delays in producing design documents-in case of unrealistic and complicated drawings given by 

architects it may difficult for RCC designer to fit that design technically in that case changes are suggested by the 
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RCC designer that will cause delay and rework must be done. For this faster completion of work must be done by 

different parties . Proper and timely communication must be done to avoid delay. 

9. For unclear and inadequate details in drawings-at the time of submission of drawings architect, engineer should 

give all the necessary details without any omissions. Drawings should be very much clear and easy to understand so 

that at the time of actual execution of work one will not face any difficulty and wastage of time and project will 

complete in time as per originally planned. 

10 for Delay in approving major changes in the scope of work by consultant- Change in Scope of work is alteration 

of the original work if there are major changes according to consultant, he should take prior approval from owner. 

So that owner will get sufficient time to take the decision give the permission to the consultant. So that the project 

will complete within time. 

11. For poor communication and coordination-since there are many parties involved in a project such as client, 

consultant, contractor, sub-contractors, communication and coordination with other parties is a very crucial factor to 

achieve the project to finish on time. Effective communication can alleviate most of the delay factors. Proper 

communication and coordination channels between the various parties should be establish during each phase of 

construction .for this weekly or monthly meetings should be conducted .any problem with communication may 

result in severe misunderstanding and therefore, delays in execution of the project. 

12. For inaccurate site execution-in case of inaccurate site execution rework and corrections has to be done. And it 

will take additional time. Hence contractor or site supervisor should not do any mistakes when actual work has been 

started. planning of building and designing should be implemented accurately.  

13. For inadequate project management assistance-as the project management is important part, well experienced 

project manager should be appointed on site so that he will manage all the activities on site. 

14. For unskilled, un experienced labours-quality and experience of labour supply can have major impact on the 

projects. Unqualified and inexperienced labour may lead to inefficient work and may cause accidents during 

construction. 

15. For rework due to changes and errors in project-it can be avoided from the initial stages of the project ,if 

planning is accurate there is no need of rework to be done errors also can be avoided if details in drawings are given 

accurately.

16. For strikes-the wages should be given according to rules and regulations. Safety of the workers should be 

provided; working hours is decided according to rules laid down. So that the work of project will go smoothly and 

thus avoiding time overrun 
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