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Abstract
This study analyses the contribution of the Indian civil aviation industry to economic growth. Gross Domestic Product at Factor Cost (GDPFC) 
is representing economic growth. The contribution of the civil aviation industry is considered in terms of the output value of the air transport 
component of the industry, and it is the key independent variable for the analysis. Other explanatory variables of the objective are total export, the 
Wholesale Price Index (WPI) of ATF, and trade-based Real Effective Exchange Rate (REER). The duration considered for analysis is from 1981 to 
2019. The present study has considered annual time series data for analysis. The Autoregressive Distributed Lagged model (ARDL) approach is 
used for the estimation. It employs a bound test-based co-integration technique to examine if a long-run relationship exists between the selected 
variables. The causal relationship among the variables of interest is established using the Innovative Accounting Approach (IAA).
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Introduction
The present study deals with the contribution of the civil aviation industry to 

economic growth. As is known, the transport sector and related infrastructure 
have played a pivotal role in the economic development of a region and 
the economy. The transport sector and its role in economic growth are well 
documented in both theoretical and empirical literature. In recent years, air 
transportation has become the fastest-growing mode of transportation in 
India. The rapid economic growth and a growing middle-class population have 
brought tremendous demand for air transportation. According to the DGCA, 
domestic passengers’ traffic expanded at a CAGR of 13.52 per cent from 
FY2006 to FY2017 while the international passengers' traffic increased by 8.5 
percent for the same period. Total freight registered a CAGR of 7.08 per cent 
from FY2006 to 2017. The cargo and passengers’ growth of the industry has 
significant impact on expansion of airport infrastructure and growth of the Indian 
civil aviation industry. The civil aviation industry is known to have its direct, 
indirect, and induced impact on economic growth. The direct impact includes 
the activities in the air transport industry, indirect economic impact implies the 
employment and economic activities in the air transport industry's supply chain, 
and induced impacts express employment and economic activities supported 
by the spending of those employed in the direct and indirect sectors [1]. 

With the growing demand for air travel, the industry's contribution to 
economic growth also requires attention from researchers. Therefore, to 
understand the growing importance of civil aviation, as a mode of transportation 
and its role in the national economy, this study aims to investigate the direct 
contribution of the civil aviation industry to economic growth. Further, it adds 
various macroeconomic variables to strengthen the analysis. The present 
chapter also attempts to analyze the causal relationship between economic 

growth and the civil aviation industry. To begin with, in the below section, the 
relationship between growth of air passengers’ traffic and GDP in India is 
explained. 

Relationship between air passengers traffic and GDP in India
The present section analyzes the relationship between the growth rate 

of air passengers’ traffic and GDP in India. The total numbers of passengers 
carried by air travel are considered for passengers' growth and GDP at factor 
cost is considered to represent the economic growth. The period of the 
analysis is from 1981 to 2018. The trend of GDP and air passengers’ growth 
is presented in Figure 1.

Figure 1 illustrates a positive relationship between air passengers’ 
growth and GDP. The CAGRs of passengers carried and GDP are estimated 
to understand the pattern of their growth. It is observed from Figure 1 that 
passenger’s growth rates have always been more than the growth rates of 
GDP. The CAGRs of passengers’ growth can be divided into two phases; from 
1981 to 2000 can be considered as the low growth phase and from 2001 to 
2018 can be considered as the high growth phase. In the low growth phase, 
the CAGRs of passengers carried are moderately higher than the CAGRs 
of GDP, while in the high growth phase, CAGRs of passengers carried are 
double the CAGRs of GDP. The higher air traffic growth rate in the post-
2000 can be attributed to the entry of low-cost airlines in the Indian domestic 
aviation market. After the deregulation of the industry, low-cost carriers 
started operating in the Indian aviation market and it led to the growth of air 
passengers’ traffic. The low-cost airlines made air travel accessible to common 

Figure 1. The trend of GDP and air passenger growth rate.
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people by charging low airfares [2]. The growing middle-class population and 
rise of per capita income are also important factors that contributed towards 
the passengers' growth of the industry. Further, it can be also observed that 
from 2001 to 2018, the relationship between the growth rate of passengers 
traffic and GDP is approaching the often-cited rule of thumb throughout the 
airline industry which states that "demand for air travel grows twice as fast as 
gross domestic product".

The present study also looks at the growth rate of the air transport 
component of the civil aviation industry in terms of its output over time. For 
this, the annual growth rate of the output is estimated from 1981 to 2019 and 
it is presented in Figure 2.

Figure 2 illustrates that the growth rate of output is declining continuously 
from 1982 and it is becoming negative from 1990 to 1993. The reason for the 
negative growth rate of output can be attributed to the period of economic reform 
when GoI brought changes in civil aviation policy. In 1994, the Government 
decided to repeal of Air Corporation Act, 1994 and started deregulating the 
Indian civil aviation industry. It ended the monopoly nature of the Indian airline 
industry and allowed private airlines to operate in the market [3]. 

The drops in aviation output growth rate from 2000 to 2002 can be 
attributed to the combined 2000-2001 shock of the dot-com bust and the world 
trade center attack of 9th September 2011. From 2002-07, the movement of 
aviation output starts increasing continuously and reaches its peak in the year 
2006. The entry of low-cost carriers in the post-2002 is the major reason for the 
boom of the industry as it increased the demand for air travel due to the lower 
ticket fare, making air travel accessible to a wider section of the population than 
earlier. The growth rate of civil aviation output drops again in 2008-09 followed 
by the global financial crisis. The world aviation industry was severely affected 
by the impact of the global financial crisis and the Indian aviation market was 
also not an exception [4]. Further, the output growth rate drops during 2012-13, 
due to the grounding of kingfisher and the global economic scenario. The other 
important causes include high airport charges and maintenance costs, higher 
operating costs, high and growing debt burden and huge taxation on aviation 
turbine fuel of the industry. The economic times reports that according to the 
Government of India, the civil aviation industry has a total loss of Rs 5,389 
crore in 2012-13.

Figure 2 shows the growth rate of output of the civil aviation industry 
is very volatile and therefore it can be concluded that the growth of the civil 
aviation industry is subject to the various global and regional economic as well 
as political factors.

Methodology

Data sources 

The sources of data and variables used for the present study are mentioned 
in this section. The contribution of the civil aviation industry to economic growth 
is analyzed using the variables namely, GDP at factor cost, the output of air 
transportation industry, WPI of ATF, Real Effective Exchange Rate (REER), 
and total export of the country. To avoid the problem of double counting, the 
output values of the air transportation industry are deducted from GDP at factor 
cost. The period of the study is from 1981 to 2019 with the annual time series 
data. Data on selected variables are collected at constant price and converted 
to one common base year price i.e, 2011-12. The study also has checked for 
structural breaks and found that there are two structural breaks in the model to 
be estimated; one is in 1994 and another one is in 2008. The structural break in 
1994 can be attributed to the policy changes due to economic reforms in India. 
The Indian civil aviation industry was also deregulated in the year 1994 as a 
result of economic reforms. The reason for the structural break in 2008 can be 
considered due to the global financial crisis as economic activity declined in 
half of all the countries in the world. As a result of the financial crisis, the global 
aviation industry was one of the worst-hit industries and the Indian aviation 
industry was not an exception [5]. Hence two dummy variables are included, 
namely d1 and d2. From the year 1981 to 1993 is considered as 0 and from 
1994 to 2019 is considered as 1 to represent d1. To represent d2, from 1981 

to 2008 is considered as 0 and from 2008 to 2019 is considered as 1. The 
variables and data sources are presented in Table 1.

The GDP at factor cost is considered as the dependent variable to 
represent economic growth in the study. The study focuses on the direct 
contribution of the civil aviation industry to economic growth. In line with The 
'Report of Working Group on Civil Aviation Sector' by MoCA, the present study 
considers the air transport component of the civil aviation industry to represent 
its contribution to economic growth. Therefore, the total output value of the 
Indian air transportation industry is taken as the key explanatory variable for 
the econometric estimation to represent the contribution of the civil aviation 
industry to GDP [6]. 

Total export of the country is another explanatory variable for the study. 
Export plays an important on the economy in the economic growth of a 
country. Air transportation also has a significant impact on export as air freight 
represents 35 per cent of global trade value though it contributes less than 1 per 
cent of global trade volume. WPI of ATF is considered as another independent 
variable for the estimation. WPI of ATF represents the price of ATF and how 
it impacts the economy. In the world of globalization, the exchange rate plays 
a major role in every country's economic activity. The trade-based REER is 
considered to represent the exchange rate [7,8].

In Table 2, descriptive statistics of all the selected variables are presented. 

The Descriptive statistics of the variables are provided before the 
econometric estimation. To check whether the data series is normally 
distributed, the Jarque-Bera test statistic is carried out. The proposed 
hypothesis for the Jarque-Bera test is

 H0: Data is normally distributed and 

 Ha: Data is not normally distributed

The null hypothesis will be accepted when the p-value is greater than 0.05 
and rejected otherwise. From Table 2, p-values of GDP, export, and WPI of ATF 
are greater than 0.05. Therefore, the null hypothesis is accepted stating that 
data is normally distributed. For output and REER, the p-value is smaller than 
0.05 and hence the null hypothesis is rejected. However, generally, time-series 
data tend to show a growing trend due to the time factor and it can be seen in 
Figure 3 representing the raw data of the current study [9].

Figure 3 suggests the existence of trends in all variables. The variables 

Figure 2. Annual growth rate of the output of the industry.

Table 1. Variables and data sources.

Serial No Variables Sources of Data
1 GDP at FC NAS, MOSPI

2 The output of air 
transportation NAS, MOSPI

3 Export Handbook of statistics on Indian Economy, RBI
4 WPI of ATF Energy statistics, MOSPI
5 REER Handbook of statistics on Indian Economy, RBI

Source: Author’s construct
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are then tested for stationarity to verify the existence of trends and to 
understand the order of integrations in section 3.2. To reduce the variation in 
the variables, all the variables are transformed to their natural logarithmic form 
for the estimation.

Result of unit root test
The unit root test enables us in understanding the characteristics of data 

and selecting a suitable model for the analysis. Table 3 represents the unit 
root test result for all the variables. There are several tests to carry out the 
unit root test. Phillip-Perron, Augmented Dicky Fuller (ADF) and KPSS are 
most commonly used test to check the order of integration of each variable. 
In the present study, the Augmented Dicky Fuller (ADF) is used to check for 
the stationarity of the variables. The result of the ADF test helps in deciding 
upon the model for further analysis. As per the result of the unit root test, all 
the variables are non-stationary and integrated to the first order. In such a 
scenario, for econometric analysis, a study can adopt either the Vector Error 
Correction Model (VECM) or the Autoregressive Distributed Lagged model 

(ARDL). However, ARDL has advantages over VECM in the case of a small 
sample size. The advantages of the ARDL model are explained in the below 
the ARDL model section [10]. 

The ARDL model
In this section, the rationale behind the econometric model used to 

estimate the short-run and long-run relationship between economic growth 

Table 2. Descriptive statistics of the variables.

Particulars GDP (in cr.) Export (in cr.) WPI REER Output (in cr.)
Mean 4910219 602851.2 43.112 117.94 28838.67

Median 3756958 322603.8 27.51 107.38 15204.08
Maximum 13179857 1662143 119.70 175.79 106141.0

Jarque-Bera 5.70 5.05 4.78 10.60 16.71
Probability 0.05 0.07 0.09 0.004 0.0002

Source: Author’s calculation
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Figure 3. Raw data.

Table 3. Result of unit root test.

Variables 1st Difference Intercept Result
LogGDP 0.0012 With trend and intercept I (1)

logEXPORT 0.0010 With trend and intercept I (1)
logWPI 0.0010 With trend and intercept I (1)

logOUTPUT 0.0121 With trend and intercept I (1)
logREER 0.0000 With intercept I (1)

Source: Author’s estimation
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and the civil aviation industry is explained. GDP at factor cost is considered as 
the dependent variable. Key independent variables of the model are the output 
of the air transport industry, export, WPI of ATF, and REER. The study has 
adopted an ARDL model over the VECM for the numerous advantages such as 
ARDL model distinguishes the dependent and independent variables whereas, 
in the VECM, all the variables are endogenous. ARDL also allows the variables 
of estimation to have different optimal lags. It employs a single reduced from 
equation [11] and it estimates both long-run and short-run components of the 
model simultaneously, removing problems associated with omitted variables 
and autocorrelations [12]. The structural break for the model is also checked 
and found that there is a structural break in the years 1994 and 2008, and 
these breaks are considered as dummy variables in the model. Based on the 
variable description, the proposed model of estimation is defined below:

In(GDPt) = β0 + β1 In(OUTPUTt) + β2In(EXPORTt) + β3In(WPIt) + 
β4InREER + γ1D1t + γ2D2t+ Ut ………… (1)

In the above equation, InGDP represents the economic growth of the 
country, the output represents the total value of air transport component to 
represent the civil aviation industry, export represents overall export of the 
country, WPI represents the wholesale price index of ATF and REER is the 
real effective exchange rate. D1t and D2t represent the dummy variables here. 
All the variables have been taken at a constant price of 2011-12. 

For causal analysis, the Innovative Accounting Approach (IAA) is used. 
IAA is used to measure the causal relationship among the variables. The 
advantage of IAA over the Granger Causality test is that it explains how 
much extent of feedback exists from one variable to the other. The Granger 
causality test shows the causal relationship among the variables within the 
sample period. IAA illustrates the causal relationship ahead of the selected 
sample period. Another significant advantage of IAA, it is not sensitive to the 
order of integration of variables in the VAR. Pesaran and Shin pointed out a 
proportional contribution in one variable due to an innovative shock caused 
by another variable is shown by the generalized forecast error variance 
decomposition method. Hence, the present study used IAA to understand the 
causal relationship between economic growth and civil aviation growth. IAA 
applies impulse response function to determine the causal relationship ahead 
of the sample period. An impulse response function traces the effect of one 
standard deviation shock to one of the innovations on the current and future 
values of the endogenous variables. In the present study, impulse response 
function over a range of 10 year periods is shown through the VECM dynamic 
structure.

The econometric model
ARDL approach is a co-integration technique for determining the long-run 

and short-run relationship among the variables of the study. Considering the 
advantages of the ARDL approach over the vector error correction approach 
mentioned in section The ARDL model, the following equation is specified. For 
the short-run dynamic, the equation is as follows:

( )
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( ) ( )

( ) ( ) ( )

( ) ( ) ( )
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α ∆ α ∆
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+ 3 InEXPORT t - i + 4 InWPI t - i + 5 InREER t - i

+ 1D1t + 2D2t + Ut …………… ( )…… 2

In the equation (2), ∆ is the first difference operator, q is the optimal lag 
length, α1i, α2i, α3i, α4i and α5i represent the short-run dynamics of the 
model, and β1, β2, β3, β4, and β5 represent the long-run dynamics of the 
model.

Selection of optimal lags length: For a correct model specification, 

before the estimation, it must to specify the length of the lags. All inferences in 
the model depend on the correct model specification. We choose the lag length 
of the VAR in levels that minimizes the information criteria. The lag length of 
the model is selected through the Akaike Information Criterion (AIC), Schwarz 
Criterion (SC), and Henna-Quinn (HQ). But most commonly used information 
criterion for selecting optimal lags length are the AIC and SC. This study would 
adopt the AIC. Table 4 represents the optimal lag length for the present study 
which is 2 according to the AIC.

An error correction version of equation (2) is
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In the equation (3), λECt-I represents the error correction term that tells 
about the speed of adjustment towards the long run equilibrium.

Bound test for long-run relationship: To find out if a long-run relationship 
exists between the variables, as it is given in equation (1), a Bound test for 
equation (2) is conducted. The bound test considers two bounds: upper bound 
and lower bound. The null hypothesis for the test assumes that there is no 
cointegration among the variables in the long run. The rule of thumb for the 
Bound test approach is, if the calculated value of F-statistics is more than 
the upper bound value then there is cointegration among the variables and 
it rejects the null hypothesis. If the value of F-statistics is less than the lower 
bound, then the null hypothesis is accepted implying that there is no long-run 
relationship between the variables. The Bound test for cointegration is run on 
the long-run coefficient of the variables.

Hypothesis set for the Bound test

 H0: β1=β2=β3=β4=β5=0

 HA: β1 ≠β2 ≠β3 ≠β4 ≠β5≠ 0

Table 5 presents the result of the bound test. The upper bound is indicated 
by I (1) and lower bound is indicated by I (0).

The result of the bound test in Table 5 shows that the calculated value of 
F-statistics is more than the value of the upper bound i.e., I (1). Therefore, the 
null hypothesis is rejected and concluded that there is a long-run relationship 
between the variables. The existence of co-integration among the variables 
allows us to estimate the ARDL model.

Results and Discussion
Table 6 represents the error correction results of the selected ARDL (2, 2, 

Table 4. Selection of optimal lags length.

	 AIC SIC HQ
0 -11.02662 -10.80669 -10.94986
1 -22.38415 -21.06455* -21.92357
2 -22.90986* -20.49059 -22.06547*

Source: Author’s calculation

Table 5. Result of bound test.

Test Statistics Value Signif I (0) I (1)
F-statistics 15.07 10% 2.2 3.09

K 4 5% 2.56 3.49

Source: Author’s calculation



J Glob Econ, Volume 12:02, 2024Saharia P.

Page 5 of 7

0, 1, 0) model. Coefficients with variables D-sign shows the short-run elasticity. 
Error correction term tells us about the speed of adjustments towards the long-
run equilibrium. If the dependent variable has moved away from equilibrium 
in the short run, the error correction term captures how long it will take for the 
dependent variable to come back to equilibrium compare to the previous year's 
disequilibrium.

The present study included d1 and d2 in the model to represent the 
structural breaks in 1994 and 2008 respectively. D1 is negatively related to 
economic growth, and it is significant at the 10 percent level implying that the 
economic reform period is negatively related to economic growth. The Indian 
civil aviation industry was also deregulated in the year 1994 and major policy 
changes took place across the various segments of the economy. The d2 is 
also significant and negatively impacts economic growth in the study implying 
that due to the global financial crisis of 2008, economic growth has declined in 
the short run. The other two explanatory variables, WPI of ATF and EXPORT 
are also significant at their first lag. The WPI of ATF is negatively related to 
economic growth and EXPORT is positively related to economic growth.

The value of the error correction term indicates that the speed of adjustment 
process from the previous year's disequilibrium in the economic growth to the 
current year is around 36 per cent and it is highly significant with a p-value of 
0.0000. The result of the long-run estimation is presented in Table 7.

The co-efficient value output in the long-run estimated equation indicates 
that the output of the industry is positively related to economic growth 
implying a one percent increase in output is associated with an increase in 
economic growth by 0.28 percent. Output is significant at a 5 per cent level of 
significance. This finding is in line with the findings of Hakim MM and Merkert 
R [13], Marazzo M, et al. [14] and Mehmood B, et al. [15] who found a positive 
relationship between aviation demand and economic growth.

Export is also positively related to economic growth. The estimated result 
shows a one percent increase in export leads to an increase in economic 
growth by 0.43 percent approximately. This empirical result is supported by 
Guntukula R [16] and Ray S [17] who find that there is a positive impact of 
exports on economic growth. Agrawal P [18] found that following the economic 
reform, the growth of export has played a substantial role in increasing the 
growth rate of India. 

WPI of ATF is negatively related to economic growth. Other things 
remaining constant, a one percent increase in WPI of ATF is associated with 
a decrease in economic growth by 0.28 percent. The negative relationship 
between inflation and economic growth is supported by Barro RJ [19], who 
finds that a 10 percent increase in inflation per year reduces the GDP-per 
capita by 0.2-0.3 percent. Berument H, et al. [20] find a negative relationship 
between inflation and growth.

Result of the diagnostic test
Stability of the model: The stability of the selected ARDL model is tested 

based on the error correction model using the Cumulative Sum of recursive 
residuals (CUSUM) and Cumulative Sum of Squares of recursive residuals 
stability (CUSUMSQ) testing technique. The CUSUMQ and CUSUMSQ plots 
have been shown in Figure 4 and Figure 5. 

The purpose of CUSUM and CUSUMSQ is to check the structural stability 

of the model. The rule of thumb is if both the plots remain within the critical 
bounds at a 5 per cent level of significance, it can be concluded that the model 
is structurally stable. Figure 4 and Figure 5 show that for both CUSUM and 
CUSUMSQ tests, the plot remains within the critical bounds. Thereby, stating 
that the estimated ARDL model with the bound test approach is structurally 
stable. The CUSUM test has higher power if the break is in the intercept of the 
regression equation. However, if the structural change is in the slope coefficient 
or the variance of the error term then the CUSUMSQ test has more power.

Result of serial correlation and heteroscedasticity: It is important to 
check the presence of serial correlation and heteroscedasticity of the model. 
The problem of serial correlation occurs when the error terms in the regression 
equations are correlated. The serial correlation will not affect the unbiasedness 
and consistency of the OLS estimator, but it affects their efficiency. With a 
positive serial correlation, the standard errors of the OLS estimates will be 
smaller than the true standards error. In the presence of serial correlation, 
we conclude that parameter estimates are either less precise or more precise 
than they are. To avoid this problem, a null hypothesis is formulated with the 
assumption of no serial correlation in the error term [21]. 

The presence of heteroskedasticity affects the estimation and test of 
the hypothesis. To avoid this problem, we test the Breusch-Godfrey test for 
heteroscedasticity. The null hypothesis set for the test assumes there is no 

Table 6. Result of short run estimation.

Variable Co-efficient t-statistics Prob
C 1.1793 5.32 0.0000

D(InGDP(-1)) -0.45854 -2.98 0.006
D(InEXPORT) 0.08997 2.85 0.0084

D(InWPI) -0.0575 -3.13 0.004
D1 -0.0099 -1.86 0.073
D2 -0.0126 2.85 0.008

CointEq(-1)* -0.3606 -10.38 0.0000

Source: Author’s estimation, *R-square = .71 and Adjusted R-square= .66, Durbin-
Watson stats = 2.24

Table 7. Result of long run estimation.

Long Run Co-efficient

Variable Coefficient t-statistics P-value
InEXPORT 0.4389 12.12 0.0001
InOUTPUT 0.2815 7.462 0.0009

InREER 0.1800 1.771 0.0926
InWPI -0.2821 -5.637 0.0293

C 3.2703 15.683 0.0000
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Figure 4. CUSUM.
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Figure 5. CUSUMSQ.
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Table 8. Result of diagnostic test.

Breusch-Godfrey Serial Correlation LM test
F-statistics   (0.41) Prob.  (0.661) Obs*R-squared  (1.24)

Breusch-Godfrey Test for Heteroscadsticity
F-statistics   (1.04) Prob.      (0.43) Obs*R-squared    (10.58)

heteroscedasticity. Table 8 shows the result of Breusch- Godfrey test for 
serial correlation and the Breusch-Godfrey test for heteroscedasticity. The 
result of the Breusch- Godfrey serial correlation shows that the estimated 
probability value is 0.66. Since the probability value is greater than 0.05, the 
null hypothesis is accepted stating that the estimated ARDL model is free from 
serial correlation.

The result of the Breusch-Godfrey heteroscedasticity shows that the 
estimated probability value is 0.43 and it is greater than 0.05. Therefore, null 
hypothesis is accepted and concludes that the estimated ARDL model is free 
from the presence of heteroscedasticity.

Result of IAA for causality analysis: The direction of causality between 
economic growth and output of civil aviation is analyzed using the IAA. The 
IAA combines variance decomposition analysis and impulse response function 
to determine the causality ahead of the sample function. In this chapter, we 
present the result of the impulse response function. The period of the present 
analysis is from 1981 to 2019. Figure 6 shows the causality ahead of 10 years 
of the sample function.

The impulse response function in Figure 6 illustrates the response of a 
dependent variable due to forecast error stemming shocks in the independent 
variables in the model. The impulse response function shows that there is 
a positive response in economic growth due to a standard shock stemming 
from the output of the civil aviation industry. It implies economic growth rises, 
reaches to peak, and starts falling with the continuous output growth of the 
civil aviation industry. Economic growth reaches its maximum after 4 years. 
However, the response of civil aviation output due to an innovative shock in 
economic growth witnesses a continuous increase in it. Economic growth is 
reacting quickly and significantly to an innovative shock in the output of civil 
aviation but the output of civil aviation impacted by a shock in economic growth 
increased suddenly and the more moderated way in the long run. 

Conclusion 
The study investigates the direct contribution of the civil aviation industry 

to economic growth for the period 1981 to 2019. To establish a dynamic 
relationship between the selected variables, the ARDL model is used. The 
bound test approach is used to deal with the existence of co-integration 
between the variables in the long run where the error correction method is used 
to find the short-run dynamics. Further, the IAA approach is used to analyze the 
direction of causality between economic growth and the civil aviation industry. 
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Figure 6. Result of the impulse response function.

In the study, the CAGRs of passengers’ traffic and economic growth shows 
passengers' growth is higher than economic growth. In post-2000, passengers' 
growth rate is increasing at double the rate of economic growth, reiterating that 
demand for air travel grows twice as fast as GDP. The passengers' growth rate 
at double the rate of GDP makes the entry of low-cost carriers a significant 
event for the industry. The growth rate air transportation industry is also 
calculated to represent the growth of the civil aviation industry in the present 
study and it is found that growth rates of the civil aviation industry, in general, 
are seen to be highly susceptible to various economic and political factors such 
as fall of the world trade center, economic slowdown and changes in policy 
measures, etc. 

The empirical finding of the study shows that the output of the civil aviation 
industry is positively related to economic growth. The co-efficient value of the 
output shows, economic growth increases by 0.28 per cent when the output of 
civil aviation increases by 1 per cent during the study period. In the present study, 
the contribution of the civil aviation industry to economic growth is considered 
in terms of the output value of the air transport component of the industry. Non-
inclusion of indirect and induced contribution has reduced the co-efficient value 
of civil aviation output to economic growth since the most important contribution 
aviation makes to the economy is through its catalytic impact. Further, despite 
the aviation boom, the Indian civil aviation industry is heavily dependent on 
aircraft built by foreign aircraft makers such as Boeing, Airbus, and ATR. The 
meager direct contribution of the booming aviation industry to economic growth 
indicates that apart from air passengers' traffic and airport services, the Indian 
civil aviation industry needs to focus on manufacturing commercial aircraft 
within the country and strengthen the aircraft manufacturing segment. The 
focus shall be also given to strengthen the Maintenance, Repair and Overhaul 
(MRO) sectors of the industry by attracting more investment and increasing the 
potential to promote employment generating activities in the economy. 

To measure the causal analysis, an IAA is used. The causal relationship is 
explained only among the variables of interest. i.e between economic growth 
and civil aviation output. The result of the impulse response function shows 
that there is bi-directional causality between economic growth and the civil 
aviation industry. Economic growth reacts quickly and significantly to one 
standard deviation shock in the output of the civil aviation industry however, 
a shock in economic growth has a meaningful impact on civil aviation output 
at the end of the observed ten periods as it continues to increase. Hence, 
the response of civil aviation output to a shock in economic growth is much 
stronger in the long run and the response of economic growth to civil aviation 
growth is much stronger and quicker in the short run. The direction of causality 
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indicates the growth of the civil aviation industry will boost the economy in the 
short term and a boost in overall economic activity will increase the aviation 
output in long run. 

The finding of the present study helps lime lighting the contribution of the 
Indian civil aviation industry to economic growth. Further, it also draws some 
policy implications by suggesting focusing on aircraft manufacturing and MRO 
segments of the industry to increase its direct contribution to economic growth. 
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