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Abstract: There is vigorous growth of air traffic in India in the 

last decade. The passenger air traffic has increased by more than 
10 per cent annually during this time. As per the report of Airbus 
Global Market Forecast (2016-35), domestic air traffic in India is 
supposed to increase by fivefold in coming decade. The air traffic 
movement is also increasing at rapid rate globally which is 
increasing at the rate of 5.7 % per annum in the last decade 
whereas the World GDP growth in the corresponding period was 
only 2.6%.  The passenger transport in the last decade has 
increased by 1.47 billion at the global level. As per the report of 
International Civil Aviation Organization (ICAO), India has 
experienced a double digit growth rate of 15.7 per cent in 
passenger traffic and 9.0 per cent growth rate in freight traffic 
which is much higher than GDP growth rate of India. The heavy 
air traffic in India is evident from the India’s revenue passenger 

km which is 13th in the World with 140.4 billion. This entails 
creation of air traffic infrastructure for smooth movement of 
traffic in India. The constructions of modern airports and 
expansion of existing airports are important addition to air traffic 
infrastructure. The concept of airport cities or aero city imply 
development of innovative business ideas within the designated 
area whose cost-benefits if taken into considerations are more 
than the cost-benefits of its counterpart in the central business 
district. Major airports in India such as Delhi, Mumbai, Kolkata 
and Chennai, Hyderabad and Ahmedabad etc. are growth and 
employment drivers of Indian economy in aviation sector. There 
are direct, indirect and induced effects on income and output. 
However, the calculations are complex as it is related with 
backward calculation of and calculation of input-output analysis. 
Further all the airports do not generate the same output and 
employment. In some airport employment increases but output do 
not increase simultaneously.  As a global practice, the increase in 
airport infrastructure requires a study of its feasibility in a 
cost-benefit format. This is carried out in terms of financial and 
economic viability study. In this study, we have carried out an 
economic and financial analysis of three major airports in India 
such as Chennai, Kolkata and Ahmedabad airports for twenty 
years’ time period. In the cost stream, we have considered capital 

expenditure and on the benefits side the increase in income, 
employment, outputs in terms of direct, indirect, induced and 
catalytic terms. An attempt has been made to measures all these 
benefits against the cost streams through an economic and 
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financial analysis. The feasibility of investments in airport 
infrastructure has been calculated in a cost-benefit format to find 
out the internal rate of return. The robustness of the investment 
has been tested by carrying out a sensitivity analysis at an 
increasing cost and decreasing benefits conditions and vice-versa. 
The calculated IRR both economic and financial are well above 
the 12 per cent as per the guidelines of Asian Development Bank. 
This justifies the investment in the above-mentioned of airport 
infrastructure. 

Index Terms: Internal Rate of Return, Net Present Value,, 
Economic Viability, Financial Analysis, Sensitivity Analysis 
JEL Classification: D6, R4, R42 

I. INTRODUCTION 

The growth of economy depends upon a well develop 
transport infrastructure. Air transport is important as other 
modes of transport such as road, rail and water. The role of 
aviation industry is vital from development aspects as it helps 
in reducing the time of transit along with inter connectedness 
among the nations. The growth of aviation industry enables 
commerce, trades and tourism simultaneously. It generates 
large employment and increases the productivity and growth. 
This industry is expected create 82 million jobs worldwide by 
next decade. As per the report of ATAG (2013) it has already 
generated 30 million jobs in Asia Pacific Region which is 5 
per cent of GDP of the region. 
India has gained from development of civil aviation sector. 
This sector is known for its time efficient transportation 
services. It reduces the travel time between India cities by 
providing connectivity among different cities with etropolitan 
cities. The commerce and trade as well as business trips 
require efficient and seamless travel. All this is possible with 
development of civil aviation infrastructure.  A significant 
change has been done in policies and procedures of Indian 
civil aviation sector.  Now private players have been allowed 
to directly involve in construction and operation of airports in 
India. The volume of domestic passengers has increased 
multiple times in India due to low cost carriers and growth 
oriented policies of government. India is fourth largest in the 
world in domestic passenger volume with an annual growth of 
10 per cent. As per the report of Ministry of Civil Aviation 
India will achieve 200 million passenger volume target by 
2020. (Strategic Plan, Ministry of Civil Aviation, 2011). India 
has 449 airports & airstrips. Out of 134 operational airports 
125 airports are managed by the Airports Authority of India 
(AAI). There is a plan to doubling the numbers by 2030 
(AAI). 
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Realizing the deficiency in civil aviation infrastructure and 
world class airports, Planning Commission of India increased 
the public investment and asked the private sector investment 
in this sector during 11th and 12th Five Years Plan.US$ 12.1 
billion was proposed in 12th Five- Years Plan for airport 
infrastructure. This included construction of new airports and 
expansion, improvement of existing one.  
There experienced high economic and financial benefits of 
airports expansion and operations. References are available in 
economic literature on such study. Many literatures are 
available on input-output analysis of airport expansion and 
operations. We have cited few of them below in our literature 
review section. Each airport in India is responsible for income 
and output generation. However in this study we selected only 
three major airports such as Chennai, Kolkata and ahmedabad 
taking consideration of past performance and future growth 
potentials. These airports have been expanded recently. The 
fifteen years growth data of aircraft movements (both 
domestic and international), passenger’s movement and 

freight (in metric tonnes) of the above-mentioned three 
airports has been provided in Annexure 1. In this study, we 
have carried out the economic and financial analysis of 
Chennai, Kolkata and Ahmedabad  airports only.  

II. REVIEW OF LITERATURE 

A study by Oxford Economics (2012) on Heathrow airport 
concluded that it benefitted UK economy in bringing more 
FDI, export, and tourism beside employment generation. 
Total 8,000 jobs were created by flights from Heathrow.  
Airport Council International and York Aviation (2004)on a 
study on the economic impact of 59 airports in Europe found 
that 1.4 million jobs were created by airports in Europe in 
2001. It further reported that approximately 2,100 
induced/indirect jobs and 1, 100 jobs regionally were 
generated for every 1,000 on-site jobs by European airports.  
The Economic Impact of Edinburgh Airport published by 
Scottish Empire and BAA Edinburgh (2009) reported the 
creation of 5,340 jobs vide the total economic impact of the 
airport calculating approximately 3,530 on–site jobs  and 290  
off-site jobs. Simultaneously 850 jobs a gross value addition 
of £16.3 million were created by indirect impact and 680 jobs 
with gross value £20.4 million were created through induced 
impact leading to a total addition of gross value of £81 
million.  
A study by Wilbur Smith Associates (2010)carried out an 
input-output analysis of the impact of the aviation sector for 
North Dakota in the US. It concluded that the airport 
generated9,792 jobs, with 5,796 jobs through direct and 
indirect impact and 3,996 jobs through secondary or induced 
impact. It further generated economic activity of US$ 1.1 
billion value adding 3.3 per cent to the estimated GDP.  
Port Authority of New York and New Jersey  
(2005)emphasized on creation of 5.5 per cent non-farm jobs 
in the area, totaling approximately 485, 670 jobs due to the 
pooledeffect of aviation investment, operation and tourism. 
Out of this 278,890 jobs were part of the direct impact on the 
aviation industry which contributed US$ 35.9 billion of 
economic activity with general output impact ofUS$ 57 
billion.US$ 57 billion in economic activities were added with 
20.5 billion in wages.  
A study on the reaction of aviation industry in business cycle 
in USA by the U.S. Department of Transportation, Federal 

Aviation Administration (2011)found that civil aviation 
sector accounted for raising the total output to US$ 1.3 trillion 
in 2009 with 5.2 per cent GDP in USA. It generated more than 
10 million jobs with wage -income of US$ 394.4 billion in 
2009. 
 
The report of National Council of Applied Economic 
Research (NCAER 2012) on Delhi International airport 
concluded that civil aviation sector in Delhi contributed 0.18 
per cent of GDP to national economy in 2009-10 generating 
120.1 billion jobs, the induced impact of tourism and 
investment contributed 0.45 per cent of GDP  with a gross 
value addition of INR 294.7 billion. It further highlighted that 
Delhi airport’s aviation sector contributed 64,000 direct jobs, 
452,000 indirect jobs and 1,061,000 induced jobs to the 
country’s economy. 

III. OBJECTIVE: 

The objective of this paper is to  
- Measure the economic feasibility of the Chennai, Kolkata 

and Ahmedabad airports for a time horizon of fifteen years 
beginning 2017-18, 

- Evaluate the commercial viability of the above-mentioned 
airports in a commercial format for time period of 15 years.  

IV. METHODOLOGY AND APPROACH 

Economic viability of the project is being assessed within the 
broad framework of “Cost-Benefit Analysis”, generally used 

for appraisal of public investment projects. In economic 
evaluation, benefits are computed for the economy as a whole 
rather than for an individual entity that has made the 
investment. In case of financial analysis the profits become 
the major factor for evaluation whereas in economic analysis 
the benefits to the economy are the main criteria for 
evaluation. The commercial viability will be measured by 
taking into consideration financial price of the airport 
infrastructure. The economic analysis involves comparison of 
project costs and benefits in economic terms under the “with” 

and “without” project conditions and determination of the 

Economic Internal Rate of Return (EIRR) of the project using 
discounted cash flow technique. This shows the return which 
the society could expect from the proposed investment during 
the project life, i.e. the benefit period. The feasibility of the 
project is determined by comparing the EIRR with the current 
accounting rate of return of 12%.  This represents the 
opportunity cost of capital and is considered an appropriate 
minimum criterion for economic viability by World Bank 
airport infrastructure. 
The main steps followed are: 
i) Estimation of capital and maintenance   costs   (both   

regular   and periodic) at economic prices and financial 
price 

ii) Estimation of aero-income, non-aero income and other 
income 

iii) Estimation of economic and commercial benefits 
iv) Comparison of annual streams of costs with benefits and 

estimation of EIRR& FIRR 
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The project is further subjected to sensitivity analysis by 
assessing the effects of adverse changes in the key variables 
on the base EIRR& FIRR. This helps to gauge the economic 
strength of the project to withstand future risks and 
uncertainties. 
 
4.1 Project Cost and Scheduling 
The total project cost is estimated as ₹200.56 Crore for 
Chennai airport, ₹158.14 Crore for Kolkata airport and 
₹38.77 Crore in Ahmedabad.   
Table1: Capital Expenditure of Airports in 2017-18 
(In ₹Crore) 

 
Source: Airport Authority of India 
The project cost consists of two main components e.g. capital 
cost and maintenance cost. Economic analysis requires the 
conversion of financial costs into economic costs to take care 
of distortions in prices due to market imperfections. Taxes 
and duties are removed from financial prices as these are not 
real costs to the economy, but are only transfer payments. All 
financial costs have been converted into economic costs by 
applying a Standard Conversion Factor (SCF) of 0.85. 
4.2 Operation and Maintenance Cost  
Maintenance costs are recurring costs, comprising routine and 
periodic maintenance components. The routine maintenance 
involves day-to-day repairs and maintenance of airport 
infrastructure facilities. We have taken the maintenance cost 
of 1.33 per cent in the base year and have increased the cost 
by 0.5% in each successive year. The annual maintenance cost 
of the project in financial and economic terms is summarized 
in Table 2. 

Table 2: Maintenance Cost 

 

 
4.3 Project Benefits 
The economic benefits of the airport infrastructure are the 
changes brought out by development of airports in the 
economy. It will increase aircraft movements (both domestic 
and international), passenger’s movement and freight (in 

metric tonnes). Three types of income are generated from 
development of airport infrastructure.  
Aero income: Advertisement, duty free duty paid, food and 
beverages, service car park, telecom, car rental, bank ATM, 
Forex and other services 
Non-aero income commercial: Ground handling, bridge 
mounted equipment, flight kitchen, land and space, courier 
X-ray, cargo revenue share, cargo screening and otherOther 
income 
The benefits considered for economic evaluation are “with 
project” situations.  
The cost-benefit streams of airport infrastructure project 
consider the followings for economic analysis  
 

Table 3: Cost-Benefit Streams 
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V. ECONOMIC ANALYSIS 

The cost-benefit analysis would signify whether adequate 
returns in terms of benefit results from making a capital 
investment. The appraisal is done based on the costs and 
benefit that would be incurred over the analysis period if no 
investment is made and by comparing the costs and benefits 
arising as a result of making an investment.  The annual cost 
and benefit streams are used to derive the net cash flow for the 
project. The analysis considers 15 years of benefit period 
from the opening year i.e. 2017 till 2032. The viability has 
been established by assessing the Economic Internal Rate of 
Return (EIRR), Financial Internal Rate of Return (EIRR) and 
Net Present Value (NPV) using the discounted cash-flow 
technique for the LRT project in Addis. The EIRR has been 
compared with the accounting rate of return of 12 percent. 
The result is presented in Table 4. 

Table 4: Net Cashflow Statement for Chennai Airport 
(Economic) 

 
 

Table 5: Net Cashflow Statement for Chennai Airport 
(Financial) 

 
 

Table 6: Net Cash flow Statement for Kolkata Airport 
(Economic) 

 
Calculated by Author 
 

Table 7: Net Cash flow Statement for Kolkata Airport 
(Financial) 

In ₹Crore) 

 
Calculated by Author 
 
Table 8: Net Cashflow Statement for Ahmedabad Airport 

(Economic) 
(In ₹Crore) 

 
Calculated by Author 
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Table 9:Net Cashflow Statement for Ahmedabad Airport 
(Financial) 

(In ₹Crore) 

 
Calculated by Author 

VI. SENSITIVITY ANALYSIS 

The robustness of the project’s viability is further 

demonstrated by the sensitivity analysis. Because of the 
uncertainties surrounding many of the variables like income 
changes, cost changes etc. Thus a sensitivity analysis is 
carried out to test the economic strength of the airport 
infrastructure project. The variations in the following 
parameters have been examined, considering them to be on 
the conservative side: 

i) Increase in cost by 15 percent 
ii) Decrease in benefits by 15 percent 
iii) Increase in cost by 15 percent and decrease 

in benefits by 15 percent 
The results of the sensitivity analysis are presented in Table 
10. 
 

Table 10: Sensitivity Analysis of Chennai Airport 
(Economic) 

(In ₹Crore) 

 
Calculated by Author 
The result of the sensitivity analysis shows that even in the 
worst case of increase in cost and decrease in benefits the 
projects remains economically viable.  

VII. CONCLUSION 

The development of airport infrastructure in Chennai with 
EIRR of 101.81 per cent is economic beneficial and 
commercially viable with FIRR of 89.37 per cent. Similarly 
Kolkata airport with EIRR of 37.71 per cent is socially viable 
and commercially beneficial with FIRR of 33.56 per cent.  
Ahmedabad airport with EIRR of 47.00 per cent is 
economically feasible and commercially beneficial with FIRR 
of 42.68 per cent. The sensitive analysis shows that even 
though the cost increases and benefits decline investment in 
airport infrastructure is highly beneficial.  
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