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Abstract— The impact of cost and time overruns on 

construction projects is an undesirable experience both to 

the clients and stakeholders in the industry.  This has 

regularly led to dispute, unfriendly working relationship, 

abandonment, low quality and environmental nuisances. 

This paper evaluated factors contributing to overruns of 

highway projects and their impact on projects performance 

at Tamil Nadu in India. It involved a cross questionnaire  

administered to sixty four found seven major factors 

influencing time delay and cost overruns in highway 

construction projects. Data were collected through 

questionnaire administration on professionals in the 

industry.  Frequency index were employed to analyse data 

collected. Increase in material cost, inaccurate materials 

estimation and underestimating of project costs among 

others are the most significant cost factors while the most 

significant time factors include unexpected site condition, 

increase in project scope, lack of timely progress payment 

and inadequate planning. 
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I. INTRODUCTION 

The Indian construction industry is an integral part of 

country’s economy and its growth and a conduit for a 

substantial part of India’s development investment. The 

industry plays a pivotal role in developing the country’s 

infrastructure, a pre-requisite for high levels of economic 

growth. Most construction projects experience cost overrun 

and it put massive financial burden on the client or owner. 

Therefore this research was carried out to identify the causes 

leading to cost overrun in construction projects. 

II. CONSTRUCTION INDUSTRY IN INDIA 

Indian economy has been on a very positive development 

curve for years now, posting impressive growth rate 

percentages. The Indian construction industry is an integral 

part of country’s economy and its growth and a conduit for a 

substantial part of India’s development investment. It is 

poised for solid growth due to industrialization, urbanization 

and economic development together with people’s 

expectations of improved living standards. The construction 

sector employs approximately 31 million people, accounts 

for some 6-8% of GDP and, after agriculture, is the largest 

employment sector in the country. In general, it has been 

growing at 9-11% year on year, primarily due to the strength 

of increased domestic and international manufacturing 

activities and industrial growth (Harris, 2011).The 

construction industry is primarily driven by government 

investments on core and urban infrastructure; industrial 

capital investment by corporate sector and development 

activities of real estate/housing sector. The industry plays a 

pivotal role in developing the country’s infrastructure, a pre-

requisite for high levels of economic growth. Major 

importance is placed by the government of India on bridging 

the infrastructure deficit. 

III. SCOPE AND OBJECTIVE 

To identify the causes that lead to cost overrun and to 

evaluate their relative importance. 

− To get opinion on these causes from major players in 

the construction industry namely contractors, clients 

and consultants. 

− To test the strength of association between the rankings 

of the respondent groups. 

− To rank the causes of cost overrun on the basis of 

importance. 

− To assess how frequent each of these causes occur. 

− To assess how severe the impact of these causes will be 

on the total cost of the project. 

IV. METHODOLOGY 

The step by step methodology for this thesis is 

− Collection of data through questionnaire survey 

− Find out the evaluating factors from questionnaire 

survey 

− Data analysed by the frequency index 

− Result analysis 

V. QUESTIONNAIRE SURVEY 

Background and General Information 

Please fill in the blanks and tick [ ] in the options as 

provided 

1) Name of the Company : 

2) Position in Company : 

3) Respondent’s experience in construction projects : 

 

Signature of the respondent with seal 

Critical Success Factors and their Level of Performance 

The Scale Rarely (R) Sometimes(S) Often (O) Always (A) 

Weight 1 2 3 4 

 

 

Questions 

Rarely 

(R) 

Sometimes 

(S) 

Often 

(O) 

Always 

(A) 

1.1 Slow decision making     

1.2 Suspension of work     

1.3 Late in revising and 

approving design 

documents byowner 

    

1.4 Delay to furnish and 

deliver the site to the 

contractor 

    

1.5 Delay in finance and 

payments of completed 

work byowner 

    

1.6 Variation     
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orders/changesof scope 

byowner during 

construction 

1.7 Type of project bidding 

and award (negotiation, 

lowest bidder) 

    

1.8 Unrealistic contract 

duration 
    

1.9 Ineffective delay 

penalties 
    

1.10 Owner interference     

Table 1: Factor 1: Owner Related 

 

Questions 

Rarely 

(R) 

Sometimes 

(S) 

Often 

(O) 

Always 

(A) 

2.1 Inadequate 

experienceof Consultant 
    

2.2 Delay in

 approving shop 

drawings and 

samplematerials 

    

2.3 Mistakes and 

discrepancies in design 

documents 

    

2.4 Unclear and inadequate 

details in drawings 
    

2.5 Quality assurance/control     

Table 2: Factor 2: Consultant Related 

 

Questions 

Rarely 

(R) 

Sometimes 

(S) 

Often 

(O) 

Always 

(A) 

3.1  Difficultiesinfinancing 

project bycontractor 
    

3.2 Poor site 

management an Supervision 
    

3.3Ineffective planningand 

scheduling of project 
    

3.4 Rework due to errors 

during Construction 
    

3.5 Delays in sub-

contractors Work 
    

3.6 Inadequate contractor 

Experience 
    

3.7 Delay in site 

mobilization 
    

3.8 Delay in preparation of 

shop drawings and 

materialsamples 

    

Table 3: Factor 3: Contractor Related 

Critical Success Factors and their Level of Performance 

The  Scale Low Moderate High Extreme 

Weight 1 2 3 4 

 

Questions Low Moderate High Extreme 

4.1 Shortage of 

Construction materials in 

market 

    

4.2 Delay in material delivery     

4.3 Changes in material types 

and specifications 

duringconstruction 

    

Table 4: Factor 4: Material Related 

Questions Low Moderate High Extreme 

5.1Shortageoflabours     

5.2Unqualified workforce     

5.3Low productivity level of 

Labors 
    

5.4Equipment availability and 

Failure 
    

Table 5: Factor 5: Labor & Equipment Related 

Questions Low Moderate High Extreme 

6.1 Effects of subsurface 

conditions (e.g., soil, high water 

table,etc.) 

    

6.2 Traffic control and  

restriction at jobsite 
    

6.3 Unavailability of utilities in 

site or Delay in providing 

services from utilities such as 

(water,etc.) 

    

6.4 Accident during 

construction 
    

6.5 Problem with neighbours     

Table 6: Factor 6: Project Related 

Questions Low Moderate High Extreme 

7.1 Weather effect (hot, rain, 

etc.) 
    

7.2 Environmental restrictions     

7.3Changes in 

thegovernment regulations 

andlaws 

    

7.4Slow permit by the 

government/municipality 
    

7.5Delay in performing final  

inspection and certification by a 

third party 

    

Table 7: Factor 7: External Related 

VI. DATA COLLECTION BASED ON QUESTIONNAIRE 

A questionnaire was designed to study more about the 

quality management practices in the construction industry 

and ways to improve quality in construction works. The 

questionnaires were prepared with reference of literature 

review. 

In order to take the opinion of construction firm 

about identified factors, a questionnaire was developed. The 

questionnaire design was simple and easy to understand. It 

was four levels to answer the questionnaire distributed to 

paragraphs of statistical analysis. The respondents have to 

rate these points on four-point rating scale. 

Total questionnaires of 35 were administrated using simple 

sampling technique. The response rate for the questionnaire 

was 85.72%. 

ROLE  NUMBER  PERCENTAGE  
Client 5 25% 

Consultant 16 45.72% 

Contractor 14 40% 

Total 35 85.72% 

Table 8: Role of Respondents 

YEAR NUMBER OF     PERCENTAGE 
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PERSONS 

Less than 2 years 7 20% 

2-5 12 34.29% 

5-10 8 22.85% 

More than 10 

years 
3 8.57% 

Table 9: Years of Experience of Respondents 

VII. RELATIVE IMPORTANCE INDEX 

The analysis had combined all groups of respondents 

(clients, consultants, contractors and regulatory boards) in 

order to obtain significant results. Data was analysed by 

calculating frequencies and Relative Importance Index (RII). 

The data analysis was carried out using SPSS. SPSS was 

used to generate the frequency (fi) of the response category 

index for the cause and effect factors. The relative 

importance index (RII) for each factor was calculated using 

the frequency data for each response categories generated 

from SPSS. The Relative Importance Index (RII) is 

calculated as follows: 

RII = ΣW𝐴×𝑁 

Where, W = weight given to each factor by respondents 

A = highest weight and 

N = total number of respondents. 

VIII. SPSS SOFTWARE 

Analysis of the result was done using SPSS Software. SPSS 

Statistics is a software package used for statistical analysis. 

The software name originally stood for Statistical Package 

for the Social Sciences (SPSS), reflecting the original 

market, although the software is now popular in other fields 

as well, including the health sciences and marketing. All the 

responses obtained from the questionnaires are entered in to 

the software. First, the variables or the questions are entered 

in the data view, then, the responses are entered into the 

software from the various data entered into the software, 

frequency can be found which is used to determine the 

importance factor. 

No Cause Mean Rank 

1 Rework due to errors during construction 3.92 1 

2 Inadequate experience of consultant 3.88 2 

3 Suspension of work 3.64 3 

4 Delays in sub-contractors work 3.22 4 

5 Shortage of labours 3.10 5 

6 Low productivity level of labours 2.90 6 

7 Weather effect 2.88 7 

8 
delay in approving shop drawings and sample 

materials 
2.85 8 

9 Ineffective delay penalties 2.83 9 

10 Unclear and inadequate details in drawing 2.75 10 

11 Unqualified workface 2.72 11 

12 

Unavailability of utilities in site or delay in 

providing services from utilities such as 

(water, etc) 

2.70 12 

13 Shortage of construction materials in market 2.65 13 

14 Quality assurance/control 2.62 14 

15 Slow decision making 2.58 15 

16 Poor site management and supervision 2.56 16 

17 Effects of subsurface conditions (e.g., soil, 2.53 17 

high water table, etc.) 

18 Difficulties in financing project by contractor 2.50 18 

19 Delay in site mobilization 2.42 19 

20 
Mistakes and discrepancies in design 

documents 
2.40 20 

21 Ineffective planning and scheduling of project 2.32 21 

22 Delay in material delivery 2.29 22 

23 Accident during construction 2.25 23 

24 Environmental restrictions 2.22 24 

25 
Late in revising and approving design 

documents by owner 
2.15 25 

26 
Variation orders/changes of scope by owner 

during construction 
2.12 26 

27 
Type of project bidding and 

award(negotiation, lowest bidder) 
2.05 27 

28 Unrealistic contract durations 1.96 28 

29 Inadequate contractor experience 1.95 29 

30 
Change in material types and specifications 

during construction 
1.93 30 

31 Equipment availability and failure 1.88 31 

32 
Delay in performing final inspection and 

certification by third party 
1.85 32 

33 
Delay in preparation of shop drawings and 

material samples 
1.82 33 

34 
Delay to furnish and deliver the site to the 

contractor 
1.75 34 

35 Owner interference 1.72 35 

36 
Delay in finance payments of completed work 

by owner 
1.68 36 

37 
Changes in the government regulations and 

laws 
1.66 37 

38 Problem with neighbours 1.52 38 

39 Slow permit by the government/ municipality 1.50 39 

40 Traffic control and restriction at job site 1.45 40 

Table 10 Factors According To Ranking 

Based on the above data from the SPSS software the major 

factors are also ranked and shown below: 

Factors Rank 

External related 1 

Contractor related 2 

Material related 3 

Owner related 4 

Project related 5 

Labor &equipment related 6 

Consultant related 7 

IX. FREQUENCY INDEX 

Data collection was carried out through questionnaire survey 

in person. Five experience respondents were selected from 

each of the group i.e. client, consultant and contractor for 

participation in the survey. The respondents were asked to 

rank the significance level of factor affecting construction 

cost0. A five point like scale of 1 to 5 adapted to assess the 

degree of significance of each cause where 1=ES= 

extremely significant, 2=VS= very significant, 3=MS= 

moderately significant, 4=SS= slightly significant, 5=NS= 

not significant. Data was analysed by using frequency index, 

severity index, importance index. 
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Frequency index: To rank the causes of delay based on 

frequency of occurrence as identified by the participants, the 

follo0p-wing formula is used: 

Frequency Index (F.I) (%) = Σ a (n/N) x 100/4 

Where, a is the constant expressing weighting given to each 

response (ranges from 1 for rarely upto 4 for always), n is 

the frequency of the responses, and N is total number of 

responses. 

Severity Index: A formula is used to rank causes of delay 

based on severity as indicated by the participants. 

Severity Index (S.I) (%) = Σ a (n/N) * 100/4 

Where, a is the constant expressing weighting given to each 

response (ranges from 1 for little up to 4 for severe), n is the 

frequency of the responses, and N is the total number of 

responses. 

Scale Degree Of Severity Frequency Of Occurrence 

0-20% Very low Very low 

20-40% Low Low 

40-60% Moderate Moderate 

60-80% High High 

80-100% Very high Very high 

TABLE 11: Scale used to identify factor's severity and 

frequency of occurrence. 

Both frequency index and severity index were 

categorized from 0- 20%, 20-40%, 40-60%, 60-80% and 80-

100% as indicated in Table 4.11 

No Cause 
F.I 

(%) 

Frequency 

level 

S. I 

(%) 

Degree of 

severity 
Mapzone 

1 Slow decision making 88.87 VH 78.65 H RED 

2 Shortage of labours 75.43 H 89.77 VH RED 

3 Shortage of construction materials in market 65.22 H 76.56 H RED 

4 Delays in sub- contractors work 62.33 H 69.85 H RED 

5 Inadequate experience of consultant 64.26 H 63.23 H RED 

6 
Unavailability of utilities in site or delay in providing 

services from utilities such as (water, etc) 
62.25 H 60.50 H RED 

7 Weather effect 67.98 H 56.23 M RED 

8 Delay in approving shop drawings and sample materials 54.29 M 63.54 H RED 

9 Ineffective delay penalties 51.23 M 61.25 H RED 

10 Unclear and inadequate details in drawing 59.32 M 60.32 H RED 

11 Poor site management and supervision 57.85 M 59.67 M yellow 

12 Low productivity level of labours 57.36 M 58.63 M yellow 

13 Suspension of work 59.23 M 57.48 M Yellow 

14 Quality assurance/control 56.75 M 56.12 M Yellow 

15 Rework due to errors during construction 56.54 M 55.47 M Yellow 

16 Unqualified workface 58.23 M 52.33 M Yellow 

17 
Effects of subsurface conditions (e.g., soil, high water 

table, etc.) 
55.23 M 49.58 M yellow 

18 Delay in material delivery 54.56 M 45.62 M Yellow 

19 Delay in site mobilization 52.35 M 43.28 M Yellow 

20 Mistakes and discrepancies in design documents 46.31 M 51.65 M Yellow 

21 Ineffective planning and scheduling of project 50.64 M 46.26 M Yellow 

22 
Difficulties in financing project by 

contractor 
43.26 M 47.65 M Yellow 

23 Accident during construction 46.98 M 44.36 M Yellow 

24 Environmental restrictions 45.37 M 45.96 M Yellow 

25 
Late in revising and approving design 

documents by owner 
43.98 M 46.00 M Yellow 

26 
Variation orders/changes of scope by owner during 

construction 
45.86 M 41.22 M yellow 

27 
Type of project bidding and award(negotiation, 

lowest bidder) 
46.23 M 39.90 L Yellow 

28 
Delay in performing final inspection and 

certification by thirdparty 
38.66 L 48.22 M Yellow 

29 Inadequate contractor experience 36.55 L 43.58 M Yellow 

30 
Change in material types and specifications during 

construction 
35.26 L 40.25 M Yellow 

31 Equipment availability and failure 35.28 L 39.78 L Green 

32 Traffic control and restriction at job site 36.54 L 35.26 L Green 

33 
Delay in preparation 

of shop drawings and material samples 
36.25 L 34.99 L Green 

34 Delay to furnish and deliver the site to the contractor 34.28 L 33.27 L green 

35 Changes in the 32.21 L 35.29 L Green 
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government regulations and laws 

36 
Delay in finance payments of 

completed work by owner 
33.98 L 34.23 L Green 

37 Owner interference 32.33 L 34.36 L Green 

38 Unrealistic contract durations 28.96 VL 36.33 L Green 

39 
Slow permit by the government/ 

municipality 
33.26 L 32.22 L Green 

40 Problem with neighbours 30.20 L 31.25 L Green 

Table 12: Respondents mapping the level of occurrence and severity of factors causing delay and cost overrun in public 

building projects 

The table shows that the ten factors in the red zone 

are the most critical factors which cause delay and cost 

overrun in construction projects. Slow decision-making 

ranks first in the red zone area followed by shortage of 

labours, shortage of construction materials in the market. 

X. RESULT AND DISCUSSION 

Sub-contractors related problems; times constrain, and 

increase in inflation where the major problems concerned 

with both contractors and owners. As far as the contractor is 

concerned shortage of skilful workers has the maximum risk 

rating and other risk which have maximum risk rating 

financial risk, shortage of skilful workers, project delay, 

errors in design drawing, improper project planning and 

budgeting, and loss due to fluctuation of inflation rate. 

To analyse data various researchers used the 

research instrument which was developed using a variety of 

measures that were adopted from extant literature and a 

number of new measures developed for this research project 

The Relative Importance Index (RII) ranking 

method had been applied to determine the ranks of the 

different delay causes. RII was used for the analysis because 

it best fits the purpose of this study. From the ranking 

assigned to each cause of delays, it is able to identify the 

most critical delay factors in the construction industry. The 

RII has been used in many domains to evaluate the 

comparative importance of a single item to others. Relative 

Importance Index or weight is a type of relative importance 

analyses. RII aids in finding the contribution a particular 

variable makes to the prediction of a criterion variable both 

by itself and in combination with other predictor variables. 

The results of questionnaire are analysed to obtain 

the important causes of delays for owners, contractors, and 

consultant’s respondents. These causes of delays are listed 

in below sub-sections. 

A. Owner’s respondents 

The important causes are; ineffective planning and 

scheduling of project, difficulties in financing project by 

contractor, variation orders/changes of scope by owner 

during construction, poor site management and supervision, 

type of project bidding and award (negotiation, lowest 

bidder), low productivity level of labours, effects of 

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

unqualified workforce, shortage of construction materials in 

market, and delays in sub-contractors work. 

B. Contractor’s respondents 

The important causes are; finance and payments of 

completed work by owner, late in revising and approving 

design documents by owner, owner interference, suspension 

of work, mistakes and discrepancies in design documents, 

shortage of construction materials in market, variation 

orders, slow decision making, effects of subsurface 

conditions (e.g., soil, high water table, etc.), and type of 

project bidding and award (negotiation, lowest bidder). 

C. Consultant’s respondents 

The important causes are; effects of subsurface conditions 

(e.g., soil, high water table, etc.), low productivity level of 

labours, difficulties in financing project by contractor, 

ineffective planning and scheduling of project, poor site 

management and supervision, finance and payments of 

completed work by owner, type of project bidding and 

award (negotiation, lowest bidder), unqualified workforce, 

late in revising and approving design documents by owner, 

and variation orders/changes of scope by owner during 

construction. 

The following recommendations might help accomplishing 

delay reduction in construction projects 

1) For owners 

− Specification of a realistic duration in the contract for 

the contractor to execute the project. 

− Payment of the dues to the contractor for the work 

being carried as well as the payments of finished items 

according to terms of the contract. 

− Hiring an experienced contractor in the field of work 

who has a good reputation 

2) For consultants 

− Avoiding delaying the response to contractor’s queries 

as well as the approval the submitted sub mittal and 

shop drawings. 

− Establishment of a control system to handle, control, 

and evaluate variation orders, initiated by the owner. 

3) For contractors 

− Development of a comprehensive financial plan and 

cash flow. 

− Development of a monitoring and periodical reporting 

of critical and long lead items and periodically 

providing a narrative explanation of causes of any 

experienced delay. 

− Choosing experienced subcontractors with good 

reputation. 
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Fig. 5.1: Chart showing the critical factors 

XI. RECOMMENDATIONS TO MINIMIZE DELAYS 

− Most of the time administrative works take longer time 

than expected in obtaining any permits, NOC or 

certificates 

− Monthly meeting of sub-contractor, client should be 

done. 

− Contractors should be aware in preparing planning, 

monitoring and scheduling programs. 

− Make separate material procurement department. 

− Make Material testing department separate for good 

quality 

− The use of many subcontractors may lead to a high risk 

of delays. 

− Unskilled or Uneducated workers may lead to 

inefficient work and cause accidents during 

construction and that may have impacts on quality of 

work. 

− Owners or senior authorities should make decisions 

quickly so as to prevent projects from being delayed 

and successful completion in time and in Planned 

Value. 

− Proper communication and coordination with various 

parties is a major factor in the timely completion of the 

project each phase of construction. 

− The workers or staff will be more effective if there are 

enough numbers of engineers, planning managers, 

technicians, and foremen, so the responsibilities would 

be shared between all of them. 

− Design and Drawings should be clear 

− Construction projects for subsurface conditions should 

necessary involve the assessment of site surface (and 

subsurface) conditions to select the best methods for 

construction. 

− The updating of technology utilization and new 

construction equipments should be used. 

− Application of dewatering pumps working throughout 

the rainy season. 

− Site management and supervision should be done 

correctly by the respective representatives. 

XII. CONCLUSION 

From the above results the conclusion may be given as 

follows: 

1) The factors caused by various construction industries is 

somewhat same to every projects, the delays which may 

occur may mainly due to Contractor, Owner and 

Consultant. 

2) In this above study the delay factors were divides into 

nine major groups and 63 delay factors were identified 

from literature surveys and Practical sites conditions. 

3) The data collected from 26 different Construction sites 

were collected and the methods were applied for finding 

its importance namely: Relative Importance Index 

method and ranked co-ordinately, frequency index and 

importance index as per results found by these methods. 

4) The result by these methods gives percentage wise 

distribution to each major delay factors. The result of 

these delay factors effected by percentage wise 

distribution by relative importance method is given by; 

external factors 0.564, contractor factors 0.549, material 

factors 0.544, owner factors 0.535, design factors 0.521, 

equipment factors 0.508, consultant factors 0.469, 

labour factors 0.360 and project related delay factors 

0.415. as the value of relative importance index value 

ranges from 0 to 1. 
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