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ABSTRACT 

 Time and cost overrun has become a major issue in the construction industry. It has become a norm rather than 

the exception. Electricity infrastructure is also prone to cost and time overrun. Hydropower projects in 

Himachal Pradesh are also facing cost and time overrun. So, in present paper focus was given to find out the 

factors responsible for these overruns. Total 30 factors responsible for cost and time overrun were identified 

from literature review and data collection was done through questionnaire .For the analysis of data relative 

important index was used for the ranking of factors on the basis of their relative importance.  Delay in land 

acquisition, Inadequate geological and technical investigation, design and scope change etc. are some of the 

major factors leading to cost and time overrun. 

Keywords: Cost overrun, hydropower projects, Relative importance index, Time overrun, 

Questionnaire.   

I.INTRODUCTION 

Power Sector is sine qua non for the economic development of any country, as it gears up the wheels of other 

sectors like infrastructure, agriculture, manufacturing and commercial enterprises. India has one of the most 

diversified power sectors in the world, having sources of power generation ranging from renewable sources, 

such as; wind, solar, hydro, biomass and geothermal energy to non renewable sources like coal, natural gas, oil 

and nuclear power. 

India is the world’s third largest electricity generator, with a total installed capacity of 344002.39MW [1]. It 

includes, 222906.59 MW installed capacity of thermal, 6780 MW of Nuclear and 45293.42MW installed 

capacity of hydro and 69022.39 MW of installed capacity is of Renewable Energy Sources. 

Among these sectors, hydropower offers a sustainable and affordable source of electricity. It converts 

waterpower into electricity at a more than 90% efficiency rate, without depleting water. It is a clean fuel source, 

meaning it won’t pollute the air like power plants that burn fossil fuels, such as coal or natural gas. So no 

emission of greenhouse gases like CO2 and hence no global warming. Also, its renewable rainfall renews the 

water in the reservoir, so the fuel is almost always there. 
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Hydropower is the largest renewable energy source and it provides around 16.6 % of the world’s electricity and 

over four-fifths of the world’s renewable electricity [2]. Hydropower has been used by human beings since 

ancient times. Firstly, the energy of falling water was used by Greeks to turn the waterwheels that transferred 

their mechanical energy to a grinding stone to convert wheat into flour more than 2000 years ago. In 1700, 

mechanical hydropower was used considerably for pumping and milling. The world’s first hydropower plant 

was installed in Cragside, England in 1870. In India, the first hydroelectric plant was installed in Darjeeling in 

1896. 

India is endowed with enormous hydropower potential, especially in the Himalayan region. Rainfall from 

southwest monsoon, northwest winter rains, and heavy snowfall in winter have been the primary sources of 

water potential in this region [3]. Himachal Pradesh is located at the foothills of the western Himalayas and 

enriched with five rivers, viz; Ravi, Beas, Chenab, Satluj and Yamuna. These perennial rivers and their 

tributaries carry high power potential, which can be harnessed. Himachal Pradesh has 25% hydro power 

potential of the nation, with an electricity generation potential of 27,436 MW, out of which 10,519.17 MW has 

been harnessed by now [4]. 

Hydro projects are a major source of income and employment of Himachal Pradesh, as it is compulsory for such 

projects to give 12% free power to government as royalty, which after selling can be used for various 

developmental works. Hence this source not only assists environment but also the economy. 

Thus, government is trying to boost up investment in hydro power projects by giving lots of incentives. As there 

is a continuous relationship between investment and economic growth and new investment creates employment, 

which leads to generation of income and hence leads to growth of the nation. But, this investment in the 

development work is worthy, only if it is completed on time and at original estimated costs. One of the main 

reasons for lower growth of country is the time and cost overrun which leads to the wastage of scarce capital. 

Cost overrun means the amount by which actual costs exceed the baseline or approved costs [5] and time 

overrun means the time difference between the actual and the estimated time for the completion of a project. 

Due to the delays in project implementation, people have to wait for the provision of public goods and services 

longer than is necessary [6]. It delays the creation of income and employment. Cost and time overrun have 

become a common phenomenon in India’s infrastructure sector. Mospi report [7] shows that as much as 366 

infrastructure projects are suffering from time overrun and 324 projects reported cost overrun. Thus, this is a 

significant issue, which should not be ignored.  

Himachal Pradesh is an eminent producer of hydroelectricity. But these hydroelectric projects in Himachal 

Pradesh are facing a serious problem of cost and time overrun. Comptroller and Auditor General of India (CAG) 

in his reports claimed that many projects in Himachal Pradesh are suffering from cost and time overrun, which 

is making these projects unviable on commissioning and in turn increases the cost of electricity generation.  

Larji hydro project (126 MW) is an example of it, this project was supposed to be completed by March 1996 and 

it got completed in September 2006 with a total time overrun of 125 months and also had a cost overrun of 
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666% [8]. Thus, an inquiry into the factors responsible for cost and time overrun, therefore, necessary to reform 

the existing performance of hydropower projects in Himachal Pradesh. 

II.REVIEW OF EXISTING LITERATURE 

In this section review of various studies related to cost and time overrun is given below;  

Morris, Sebastian (1990)
 
[9] tried to find out the reasons behind time and cost overrun in public sector 

investment of India. He studied 133 large and medium infrastructure projects and found that among these 133 

projects only 25-30% cost overrun was due to inflation, whereas lion’s share for this problem was inefficient 

project preparation, inadequate technical skills, delays in the supply of construction materials and equipments. 

Hence, Morris considered technical factors far more responsible for escalation of time and cost than all the other 

factors. 

Pillai & Kannan ( 2002) [10] analysed the extent and causes of cost and time overrun in 20 hydropower 

projects in Kerala. The cost overrun in these projects was found to range from 62.5% to 500% and time overrun 

was 52.7% to 777%. They observed that incomplete estimation of costs, labour disputes, change in design, and 

inefficiency in the transport system and corruption were some of the main reasons for cost and time overrun.  

Frimpong, Oluwoyeb, & Crawfordc (2003) [11] carried a questionnaire survey for indenting the relative 

importance of factors responsible for cost and schedule overrun in the groundwater construction projects of 

Ghana. For this, a questionnaire consisting of 26 factors based on the previous investigation of groundwater 

drilling projects of Ghana from 1970-1999 was designed. This questionnaire was randomly distributed among 

125 respondents from private and public agencies. After analysation of data, it was found that inflation, poor 

technical knowledge, monthly payments hindrance from agencies, material constraints and poor contractor 

management were the main factors responsible for cost and time overrun. 

Flyvbjerg, Bent et al. (2004) [12] did a comprehensive survey of 258 transport infrastructure projects from 20 

nations, worth of US $90 billion. Main focus of their study was to examine the impact of size, time and 

ownership on cost overrun. For this, many statistical tools like ordinary analysis of variance, correlation and 

regression analysis was used. It was found that in case of bridges and tunnels there was a positive relationship 

between size and cost overrun, but for rail and road this relationship was not there. No direct relationship 

between type of ownership and cost overrun was found and a direct relationship between length of implication 

phase and cost overrun was found. It was also observed that availability of cost overrun was found in all 20 

countries and five continents. But, cost escalation was more in case of developing countries vis-à-vis to 

developed countries. By keeping these points in mind suggestion was given that more attention should be paid 

during the planning phase; proper planning, authorization and ex ante evaluation should be completed before 

starting a new project.  

Megha and Bhatt 2013[13] examined the factors responsible for cost and time overrun in the residential 

construction projects of India. They found that shortage of equipment, Delay in regulatory approvals, poor site 
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management and supervision, slow decision making, legal disputes between various parties, Delay in material 

delivery and delay in progress payments by owners are some of the major factors. 

Rathi et al. 2013 [14] made an attempt to find out the factors responsible for cost and time overrun in the 

construction projects. He concluded that Design change, Unavailability of funds, Escalation of material prices, 

poor transport connectivity, Weather conditions, slow decision making and Inaccurate time and cost estimates 

are the major factors responsible for cost and time overrun. 

Mulla and Waghmare (2015) [15] analysed the reasons behind the problem of cost and time overrun in 

construction projects. To get relevant information, they interviewed officials of the construction industry. After 

analyzing the data, they found poor planning, delaying in material supply and management as main causes of 

cost and time overrun in construction industry in India. 

Matin (2016) [16] conducted a survey to examine the causes of cost and time overrun in water construction 

projects of Iran.  This survey was carried out by using a questionnaire; significant factors responsible for cost 

and time overrun were derived from literature and then classified into 11 groups. The questionnaire contained 82 

questions and was answered by different professionals, which were being part of the construction work. The 

data collected was analysed by using Relative importance weight to give weightage to each factor. After 

analysation of data, it was found that faulty design, lack of information, financial constraint, material delays and 

bureaucracy in bidding process were some of the main factors responsible for cost and time overrun.  

III.OBJECTIVES OF THE STUDY 

Following are some major objectives of this study:  

 To find out the factors responsible for cost and time overrun in the hydro power projects of Himachal 

Pradesh. 

 To rank the factors responsible for cost and time overrun. 

IV.METHODOLOGY 

In order to find out the factors responsible for cost and time over run, primary as well as secondary data was 

used. Total 30 factors responsible for cost and time overrun were identified from literature review. After this, a 

questionnaire was prepared, which was based on 4-point Likert scale, where 1 represents not important and 4 

represents very important. Total 75 questionnaires were distributed to various parties like contractors, 

consultants and owners. After completing data collection, data analysis was done by calculating Relative 

Importance Index (RII), as this method is most suitable for ranking analysis: 

 

 

Where, W=Weighting given to each statement by the respondents and it ranges from 1-4. 
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A=highest weight (i.e. 4 in this case) 

N=total No. of participants. 

On the basis of RII top 10 factors responsible for cost and time overrun were identified. 

 

V.DATA ANALYSIS 

Total 30 factors were identified from literature review, out of these top 10 factors are selected. The results of 

questionnaire survey are given below. 

Table 1. Respondents Demographic 

 Frequency Percentage  
 

Cumulative Percent 

Experience 

<5 years 

5-10 

11-15 

>15 years 

Education 

Diploma 

Degree 

Master 

Other 

 

 

5 

30 

25 

15 

 

9 

40 

21 

5 

 

6.7 

40 

33.3 

20 

 
12 

53.3 

28 

6.7 

 

6.7 

46.7 

80 

100 

 

12 

65.3 

93.3 

100 

  

Table 2. Top 10 factors responsible for cost and time overrun 

FACTORS RII RANK 

Delay in land acquisition 
0.88 

 

1 

Inadequate geological and technical investigation 
0.86 

 

2 

Delay in regulatory approvals /clearances 
0.85 

3 
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opposition to projects by locals 
0.81 

 

4 

Inadequate planning and scheduling 

 

0.81 

 

4 

Adverse geological rock conditions 
0.76 

 

5 

poor site management and supervision 

 

0.73 

 

6 

Scope & Design change 
0.71 

 

7 

Unavailability of funds 
0.70 

 

8 

Size of the project 
0.68 

 

9 

change orders by owners during construction 

 

0.66 
10 

 

VI.CONCLUSION 

This paper has listed top 10 factors responsible for cost and time overrun on the basis of relative important 

index. The major factors found are Delay in land acquisition, inadequate geological and technical investigation, 

design and scope change, opposition to projects by locals and Unavailability of funds. Thus, by keeping in mind 

these factors chances of occurrence of time and cost overrun can be minimized, because many of these factors 

can be controlled by proper planning. So, in order to complete projects on time and at estimated cost, policy 

should be made to reduce time for various clearances and effective planning and scheduling and proper 

supervision of work is must 
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