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ARTICLE INFO                                         ABSTRACT 
 
 

In construction industries achievement of the time and cost objectives is a major problem in spite 
of availability of control techniques and project control software’s. Research in the field of going 
on to identify causes of cost and time overruns. Now a days people are concentrating on the 
factors affecting the cost and time while construction of a project so that it will make ease to 
practitioner to have complete control over the project. While doing so various surveys has been 
conducted by researcher over 24 respondents (for fourty eight surveys 24 for cost overrun and 24 
for time overrun) for various construction project in Pune, which was followed by personal 
interview with experience professionals from these organizations. The job was to identify the 
common factors which affects both time and cost control during construction projects (5). 
Subsequently 45 measures have been developed which leads us to know to how they impact on 
the cost and time of project, depending on the characteristics such as degree of severity and 
number of occurrence. The result of this study assist policy makers to make checklist of good 
practice and help them to understand factors causing actual delay, indirectly effective control over 
their projects (2). 
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INTRODUCTION 
 
It is expected that over 50 per cent of India’s population will 
be residing in urban areas. With such large expected growth in 
the urban population, the demand for residential space will 
substantially increase. With the prevailing sky high prices of 
urban land and environmental laws restricting availability of 
such land for construction of buildings, cities will have to go 
vertical only to accommodate maximum population. Pune is 
one of topmost developing urban city in India. Pune is land 
fast growing commercials business hub viz. for manufacturing 
and software industries in India. Pune is best connected to 
various other important cities by all means and rest of the 
country by rail road and air. Major domestic airlines maintain 
daily connections between Pune and rest of the India.  

 
Land in the city is limited and hence real estate cost and 
transactions are very costly. For relieving pressure on Pune, 
new villages has been developed across surrounding Pune. 
Pune has the numerous high rise building. High rise buildings 
are being constructed in the surrounding villages changing the 
villages in to new urban life (14). The population living in 
Pune is 45, 00,000 in city and 40, 00,000 for Pimpri 
Chinchwad adjoining city to Pune. As the population is 
increasing, land scarcity is major problem in Pune, there is less 
space to expand right or left in horizontal direction, so to 
accommodate the needs there is no option except to go 
vertical. As these structures are coming up in vast speed, there 
is a need to take a look in their construction and management 
process. Constructing high rise structures is a challenging task 
involving many risks, as well as such projects are mighty for 
the promoters and contractors.  
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Completing these structures in time and budget is one of the 
major challenges, and main focus is given to them in the study. 
 

RESEARCH METHODOLOGY 
     

Table  1. Below are parameter wise RII & Ranking for Cost 
Overrun Parameters 

 

 
 
Fourty-five causes of delay were found after the interview and 
survey. A questionnaire survey was prepared to find the 
impact of on various organization for the defined causes. 
Information was collected from various construction 
organizations. Research questionnaire is divided into five 
levels such as very high, high, medium, low and very low and 
marks given as 5, 4, 3, 2, & 1 respectively. Each level rate the 
impact of factors through which the background for potential 
delay and cost control in the construction projects can be 
verified. These causes are shared with experienced 
professionals in order to have a clear idea. Based on previous 
studies two questions for each factor were asked: 

Table  2.   Below are parameter wise RII & Ranking for Time 
Overrun Parameters 

 

 
 

What is the impact of each cause on Cost control? 2) What 
is the impact of each cause on Time control?  
 
Major factors under study identified causes of delay are design 
changes, conflict between project parties, inaccurate 
evaluation of projects time, project complexity (3).  There are 
some causes which are related to country. This research 
included additional major delay factors which are identified as 
the Low skilled manpower, shortage of labour, insufficient 
drawings, inadequate planning & timeline for project, Cash 
flow problems and Government policies changes (11). There 
are many reasons why delays occur. For example rework, 
organizational inefficiency, shortage of material, failure of 
equipment’s, changes in scope and orders, act of God, etc. 
Additionally, delays are mostly interconnected, creating a 
critical situation leading to complexity. Many important 
reasons for delay related to owner decisions, performance 
indices for contractor, and advance planning during the project 
design step.  

Cost Overrun parameters
 Relative

Importance 

 Ranking 

on RII 

Change in Design 0.91          1

Complexity of Project 0.89          2

Risk and uncertainty related with projects 0.88          3

Low skilled manpower 0.86          4

Inaccurate evaluation of projects timeline 0.85          5

Incorrect financial & payment methods 0.84          6

Discrepancies in contract documentation 0.83          7

Conflict between project parties 0.82          8

Inflation 0.80          9

Non-performance of subcontractors and selected suppliers 0.78          10

Lack of  training and experience of PM 0.79          11

Delay in Design 0.75          12

Increases in scope of work 0.74          13

Shortage of labour 0.73          14

Difficulties in obtaining permits 0.71          15

Poor site management & supervision 0.70          16

Inaccurate cost estimation 0.69          17

Cash flow problems 0.68          18

Delay in progress payment 0.67          19

Inappropriate methods fo constructions. 0.66          20

Rework due to errors during construction 0.65          21

Delay in approving  drawings 0.64          22

Flaws in design documents 0.63          23

Difficulties in project financing 0.62          24

Speed of owner decision making progress 0.61          25

Strike 0.59          26

Insufficient experience of consultant 0.58          27

Quality control process 0.57          28

Fluctuation in labours, materials availabilty 0.55          29

Force majeure 0.57          30

Unforeseen condition on ground 0.53          31

Insuffcient contractor experaince 0.52          32

Extra items in work order 0.50          33

Equipment breakdown 0.48          34

Change in order by owner 0.47          35

Unpredictable weather conditions 0.45          36

Lowest bid win 0.44          37

Wastage of materials 0.43          38

Restricted access 0.42          39

Liquidity of the organization 0.41          40

Late deliveries 0.40          41

Government policies change 0.38          42

Quality of equipment & raw materials 0.37          43

Insurance & accidents 0.34          44

Natural calamities 0.33          45

Time Overrun parameters
 Relative

Importance 

 Ranking 

on RII 

Change in Design 0.91          1

Incorrect financial & payment methods 0.89          2

Complexity of Project 0.88          3

Non-performance of subcontractors and selected suppliers 0.86          4

Conflict between project parties 0.85          5

Discrepancies in contract documentation 0.84          6

Inaccurate evaluation of projects timeline 0.83          7

Low skilled manpower 0.82          8

Inflation 0.80          9

Risk and uncertainty related with projects 0.78          10

Lack of  training and experience of PM 0.77          11

Delay in Design 0.75          12

Increases in scope of work 0.74          13

Shortage of labour 0.73          14

Difficulties in obtaining permits 0.71          15

Poor site management & supervision 0.70          16

Inaccurate cost estimation 0.69          17

Cash flow problems 0.68          18

Delay in progress payment 0.67          19

Inappropriate methods fo constructions. 0.66          20

Rework due to errors during construction 0.65          21

Delay in approving  drawings 0.64          22

Flaws in design documents 0.63          23

Difficulties in project financing 0.62          24

Speed of owner decision making progress 0.61          25

Insuffcient contractor experaince 0.59          26

Insufficient experience of consultant 0.58          27

Extra items in work order 0.57          28

Fluctuation in labours, materials availabilty 0.55          29

Force majeure 0.54          30

Unforeseen condition on ground 0.53          31

Quality control process 0.52          32

Strike 0.50          33

Lowest bid win 0.48          34

Wastage of materials 0.47          35

Late deliveries 0.45          36

Change in order by owner 0.44          37

Quality of equipment & raw materials 0.43          38

Restricted access 0.42          39

Equipment breakdown 0.41          40

Insurance & accidents 0.40          41

Unpredictable weather conditions 0.38          42

Government policies change 0.37          43

Liquidity of the organization 0.34          44

Natural calamities 0.33          45
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The study reveals that main causes of delay were related to 
designing people, changes asked by user, weather condition, 
situation at site, not on time delivery, financial situation and 
rise in required quantity. The study guides to understand the 
specific attention to parameters will support various practicing 
people in reducing disputes for contracts (8). Delays have a 
direct relationship with non-performance of suppliers (3). 
 
DATA COLLECTION  
 
The data were collected from twenty four respondents (for 
fourty eight surveys 24 for cost overrun and 24 for time 
overrun) for various construction project in Pune. The data can 
be analysed through the following statistical formulas, Here T 
= total respondents, who responded for the all parameters with 
value having range from 1 to 5. The relative importance index 
can be devised as below: RII (Relative importance index) = 
Summation of I ÷ (M x T) Where I is the total intensity or 
weightage given to every factor by responding persons. The 
scale for which is from 1 to 5. M is the maximum rank 
available (i.e. 5 in this case indicate maximum impact) and T 
is total number of respondents those who replied the question. 
Table reflects the outcome for time control & cost control 
parameters used for the survey questions. Table also shows 
cost & time control parameter impact in scale of 1 to 5 
according to the respondents. (5 being the higher impact and 1 
is the lowest impact) Calculation of Relative Importance Index 
(RII) (2), for e.g.   
 
Cost Factors 
 
 
RII for Change in design (for Cost factors) is calculated as 
below: 
 = (4+4+3+5+5+5+5+5+ 4+5+5+5+4+5+5+ 4+5+4+5+ 4+ 
3+5+5+5) / (5*24)   = 109/ 120    = 0.91 
 
RII Complexity of Project (for Cost factors) is calculated as 
below: 
 
=(3+4+5+4+5+4 +4+4+5+5+5+4+4+5+4+ 5+5+ 5+4+5+ 5+ 
4+5+ 4)/ (5*24)   = 107/ 120    = 0.89 
 
RII for Delay in progress payment (for Cost factors) is 
calculated as below: 
= (3+3+4+3 +4+4+3+3+3+4+3 +3+3+4+3+3+4+3+2 +5+3 
+3+3+4) / (5*24)   = 80/ 120    =  0.67 
 
RII for Inappropriate methods of constructions (for Cost 
factors) is calculated as below: 
 
= (4+4+4+5+4+4+1+4+3+ 3+5+3+3+3+3+3 +1+1+4+ 3+4+ 
3+3+4) / (5*24)   = 79/ 120    =  0.66 
 
RII for Insurance & accidents (for Cost factors) is calculated 
as below: 
 
=(3+1+1+2+1+2+1+3+1+3+1+1+3+1+3+1+2+1+1+3+1+1+3
+1) / (5*24)   = 44/ 120    =  0.34 
 
RII for Natural calamities (for Cost factors) is calculated as 
below: 
 
=(2+3+1+1+3+2+3+2+2+1+3+1+1+1+2+2+1+1+2+1+2+1+1
+1) / (5*24)   = 45/ 120     =  0.33 

Time factors 
 
RII for Change in design (for Time factors) is calculated as 
below: 
 
= (5+4+5+5+5+5+4+4+ 5+3+5+5+5+ 4+5+3+5+5+5+4 +5 
+3+5 +5)/ (5*24)   = 109/ 120      =  0.91 
 
RII for Incorrect financial & payment methods (for Time 
factors) is calculated as below: 
 
=(4+ 5+5+4+4+4+4+ 5+5+4+5+4+5+5+5+ 5+4+4+4+5+ 5+4 
+4 +4)/ (5*24)   = 107/ 120     =  0.89 
 
RII for Delay in approving drawings (for Time factors) is 
calculated as below:  
 
= (4+4+3+2+ 3+2+2+4+3+3+ 3+4+3+4+3+3+ 3+4+3+4+ 
3+3+3+4)/ (5*24)   = 77/ 120       =  0.64 
 
RII for Flaws in design documents (for Time factors) is 
calculated as below 
 
=(3+4+3+3+3+3+3+3+3+3+3+2+3+4+3+3+3+4+3+4+3+3+3
+4)/ (5*24)   = 76/ 120      =  0.63 
 
RII for Liquidity of the organization (for Time factors) is 
calculated as below:  
 
=(1+ 3+3+4+3+3+1+1+2 +1+1+2+1+1+2+1+1+2+1 +1+2+2 
+1+1)/ (5*24)   = 41/ 120     =  0.34 
 
RII for Natural calamities (for Time factors) is calculated as 
below 
 
=(3+1+2+4+2+1+1+1+2+3+1+1+1+1+2+2+1+1+2+1+2+3+1
+1)/ (5*24)   = 40/ 120      =  0.33 
 

 
 

Bar Chart 1. Top 10 Cost parameters rating 
 

Table indicated the major cost controlling parameters, we can 
say that changes in design, complexity of project, risk & 
uncertainty related to projects, low skill manpower and 
unrealistic projects timeline with RII of 0.91, 0.89, 0.88, 0.86 
and 0.85 respectively. Next level parameters are problems in 
financing the project & accounts payable, gaps in 
documentation of agreement, blame game between project 
parties, price rise & performance concerns of supplier or 
contractors with RII of 0.84, 0.83, 0.82, 0.80 and 0.78 
respectively. The parameters which have very less effects on 
cost overrun are Insurance & accidents & Natural calamities 
with RII of 0.34 & 0.33 respectively. 
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Bar Chart 2. Top 10 Time parameters rating 
 

 
 

Pier Chart 1.Top 10 cost parameters frequency  
distribution for rating 5 

 

 
 

Pie Chart 2.Top 10 Time parameters frequency 
distribution for rating 5 

 

Table indicated the major time controlling parameters, we can 
say that changes in design, problems in financing the project & 
accounts payable , complexity of project, performance 
concerns of supplier and blame game between project parties 
with RII of 0.91, 0.89, 0.88, 0.86 and 0.85 respectively. Next 
level parameters are problems gaps in documentation of 
agreement, unrealistic projects timeline, low skill manpower, 
price rise, risk & uncertainty related to projects with RII of 
0.84, 0.83, 0.82, 0.80 and 0.78 respectively. The parameters 
which have very less effects on cost overrun are liquidity of 
the organization & natural calamities with RII of 0.34 & 0.33 
respectively. Number one parameter in both list has 1st rank for 
changes in design. This parameter control the time and cost 
overrun to the maximum level. This impact timeline and cost 
of project. No of incidences, unclear and random designs 
always make heavy impact on project deliverables. A more 
critical analysis of tables 1 and 2 reveals that five of the top 

twelve factors ranked as inhibiting time control and cost 
control are the same. Both list have majority of the common 
parameters. After ranking was done for all parameters for cost 
& time control overrun, statistical analysis was done. From 
statistical perspective the Spearman’s correlation coefficient 
was calculated which ranges from +1 to -1. Significance of the 
same is most important, where +1 indicates signify perfect 
correlation for positive linking and -1 indicates perfect 
correlation for negative linking i.e. no absolute linking. Any 
value in between defined the strength of linkage to the extent 
based on it is on positive or negative side. 
 

Equation for Spearman rank correlation coefficient.  
 

Sc = 1 – (6Σdr2 ⁄ (N3 – N)) 
Sc = 1 – (6 * 428) ⁄ (91125 – 45) = 0.97 
 
Where Sc = Spearman rank correlation coefficient. 
 

 dr = rank difference for every parameter. 
 

N = no of parameters or rank pairs. The test outcome 
coefficient is 0.97, indicating strong +ve relation and implies a 
strong linkage with rank of time controlling parameters & cost 
controlling parameters. This indicates parameters affected by 
time overrun are same or nearby ranked for parameter affected 
affecting cost overrun. Thus we conclude that parameters 
affecting time overrun and cost overrun are almost same or 
similar in nature. 
 

DEVELOP MITIGATING MEASURES 
 

With survey results and analysis conducted, Major top 
parameters affecting projects were studied in deep by 
conducting interviews. This helped to understand the reasons 
from construction to control projects. This helped to create list 
of actions to be used to mitigate the affecting parameters. Top 
ten parameters were finalised to focus on due to important 
consideration that both have implications on cost and time. 
 

Conclusion 
 

This study implies the important reasons and effect of delay on 
construction projects. The intension of the paper was to know 
the parameters affecting time and cost overrun. Fourty five 
parameters considered for study and analysis for the same was 
carried out. The Major 10 parameters causing project delay are 
changes in design, problems in financing the project & 
accounts payable , complexity of project, performance 
concerns of supplier, blame game between project parties, 
problems gaps in documentation of agreement, unrealistic 
projects timeline, low skill manpower, price rise, risk & 
uncertainty related to projects. This study shows a way to 
understand on how much interlink is there between the time 
and cost parameters. Further to this if we can work on four to 
six higher RII cost factors, automatically the project timeline 
will get reduced. Additional parameters like technologies used 
in construction also helps tom improve project timeline. Use of 
automation equipment helps improve time line, however it also 
attracts the cost. There can be further study performed for 
various applications like bridge construction, tunnel, dams, etc. 
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