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Abstract.	 We investigate the relationship between tourism and economic growth in 23 
Indian States from 1997 to 2011. Using panel autoregressive distributed lag model based 
on three alternative estimators such as mean group estimator (MG), pooled mean group 
(PMG) and dynamic fixed effects (DFE), we found that there is a significant relationship 
between tourism and economic growth in the long-run but not in short-run in India.  
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1. Introduction 

Tourism plays a significant role in every economy. Tourism sector represents a vital 
source of revenue, employment and entrepreneurial significance for a country. From the 
global perspective, tourism sector estimates for 5 percent of the world GDP and 30 
percentages of world export services (UNWTO, 2012). In recent time tourism 
specialization and economic growth become a core area of research. Now researchers 
have great interest to support empirically the direct effect of tourism on economic growth. 
Nevertheless, the relationship is unpredictable with economic theories, particularly; from 
the theory of endogenous growth viewpoint, economic growth deals with: (a) economic 
sectors with a high concentration of R & D, which leads to high productivity; (b) Large 
Scale, in fact, this feature is not shared by intensive tourism countries (Lanza and 
Pigliaru, 1999; Easterly and Kraay, 2000). If we look at the literature that seeks to 
determine the linkages between tourism and economic growth, there would be four 
empirical symmetries that can be interpreted as four hypotheses (Chatziantoniou et al., 
2013). When there is a unidirectional causality between tourism and economic growth, 
either from tourism to economic growth, it satisfies the first two hypotheses known as 
Tourism-Led Economic Growth Hypothesis-TLEG and Economic Driven Tourism 
Growth Hypothesis-EDTG. Whereas, if there is a bidirectional relationship between 
tourism and economic growth, it fulfils Bidirectional Causality Hypothesis-BCH or if 
there is no relationship between the said variables it is called Neutral Causality 
Hypothesis-NCH, respectively. Tourism-led economic growth hypothesis promotes 
benefits from tourism to economic growth, which spread through many ways (Schubert et 
al., 2011). Moreover, Tourism promotes economic growth in the following process e.g.; 
tourism inspires investment and helps local firms to be more efficient through increasing 
competition (Balaguer and Contavella-Jorda, 2002); tourism assists in reduction of 
unemployment, in the meantime tourism accomplishments are heavily based on human 
capital (Brida and Pulina, 2010); tourism leads to increasing in foreign exchange 
earnings, which in turn can be utilized to finance imports (Mckinnan, 1964), and finally, 
tourism leads to positive economies of scale. As a result, it reduces production cost for 
local business entrepreneurs (Andrioties, 2002; Croes, 2006).   

Over the years extensive empirical research work has been conducted on the relationship 
between tourism and economic growth in developed and developing countries (Ghali, 
1976 for Hawaii; Balaguer and Cantavella-Jorda, 2002, for Spain; Durbarry, 2004; for 
Mauritius and Gunduz and Hatemi, 2005; for Turkey, Eugenio-Martin and Morales, 
2004; for Latin American Countries).The researchers have documented healthy literature 
in favour of tourism-led economic growth hypothesis (see, Sugiyarto et al., 2003; 
Durbarry, 2004; Parrilla et al., 2007; Croes and Vanegus, 2008; Proenca and Soukiazis, 
2008; Fayissa et al., 2011; Dritsakis, 2012; Eeckels et al., 2012; Ivanov and Webster, 
2013; Surugiu and Surugiu, 2013). There are some studies which support bidirectional 
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causality between tourism and economic growth (Lee and Chang, 2008; Chen and Chiou-
Wei, 2009; Seetanah, 2011; Ridderstaat et al., 2013). However, other studies do not 
support the tourism-led economic growth and economic growth-led tourism hypothesis 
(See, Katircioglu, 2009; Po and Huang, 2008; Tang and Jang, 2009). Since numerous 
studies have been conducted to examine the relationship between tourism and growth, but 
the area still remains controversial. On this line, recent studies (Lean and Tang, 2010; 
Arslanturk et al. 2011) suggest that, the stability of tourism and economic growth 
relationship changes over time. 

The tourism industry in India is one of the important industries which contributes to 
economic growth and also brings various employment opportunities. Since last decade, 
the tourism sector is growing significantly in different parts of the States in India. As per 
the World Travel and Tourism Council, tourism comprises 6.6% of GDP in 2012 and 
helps 39.5 million people for direct employment. There was a positive growth of 5.9% in 
foreign tourist arrivals in 2013. Hence, about 8.8% compound annual growth rate 
(CAGR) of foreign was tourists registered during 2001 to 2013. At the same time, 
employment in the tourism based industries increased along with foreign exchange in the 
country significantly. Hence, tourism among others has been the largest net earner among 
of various foreign exchanges to India. If we compare India with USA in terms foreign 
exchange earnings, India hold US $18.445 billion than USA’s $17.737 billion in 2012 
with a growth rate of 4.0%. The overall tourism receipts of India were 1.59% in 
2013(Indian Tourism Statistics, 2013). The tourism industry has directly and indirectly 
contributed employment to 38.8 million and 8.3% of people in India. Out of overall share 
of total GDP, 5% of GDP was directly coming from the tourism sector in India (the 
Tourism Satellite Accounts for India compiled by NCAER for the year 2002-2003). 
Generally, Indian tourism industry attract various tourism from various countries (Africa, 
Australia, Latin America, Europe; South East Asia, etc.). The overall share of tourism to 
GDP increased from 6.78% in 2011-12 to 6.88% in 2012-13. This illustrates that the 
tourism industry has a potential contribution towards the economic growth in India. On 
this backdrop, it is essential to investigate the impact of tourism on economic growth in 
India.  

Although some studies have been examined the tourism-led growth hypothesis in various 
countries, to the best of our knowledge, no single study has been conducted for the Indian 
States in a panel data framework. The present study can fill up this research gap. The rest 
of the paper is organised as follows: Section 2 focuses on the review of the literature. 
Data source and methodology are briefly explained in Section 3. The empirical results 
and discussions are reported in Section 4, and finally, conclusion and policy implications 
are given in Section 5. 
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2. Review of Literature   

In a study, Ghali (1976) supported the tourism-led growth hypothesis in Hawaii by 
applying OLS from 1950 to 1970. Besides, to this Gunduz and Hatemi (2005) found the 
existence of tourism-led growth hypothesis in Turkey by employing bootstrap Granger 
causality with leveraged adjustment. However, Balaguer and Cantavella-Jorda (2002) 
found a unidirectional causality that runs from tourism to economic growth in Spanish 
economy from 1975 to 1997. Kim et al. (2006) found that tourism expansion led 
economic growth bi-directionally in Taiwan from 1971 to 2003. Akinboade and Braimoh 
(2010) made use of multivariate VAR model and Sims Granger causality in investigating 
the tourism-led economic growth in South Africa and concluded the existence of tourism-
led economic growth in the concerned country. Similarly, Lanza et al. (2003) investigated 
the positive impact of tourism specialization on economic growth for 13 OECD countries 
for the period 1977 to 1992. By employing advanced Almost Ideal Demand System 
(AIDS), they found that tourism significantly causes economic growth. In contrary to the 
bidirectional causal relationship between tourism and economic growth, Narayan (2004) 
argued for unidirectional causality from economic growth to tourism with the application 
of more advanced computable general equilibrium model rather than traditional 
cointegration and Granger causality for Fiji’s economy from 1970 to 2000. Employing 
Panel Generalized Least Square (PGLS) method, Eugenio-Martin and Morales (2004) 
revealed unidirectional causality between tourism and economic growth in Latin 
American countries from 1980 to 1997. However, Eugenio-Martin and Morales (2004) 
suggested that tourism leads to economic growth in low and middle countries but not in 
high-income countries. Using threshold autoregression model, Po and Huang (2008) 
clarified that tourism has a positive impact at certain threshold level of 4 percent and no 
impact on growth beyond the threshold level in 88 countries. Jackman and Greenidge 
(2012) argued in strong favour of the tourism-led growth hypothesis in Barbados 
economy. However, they concluded that tourism has significant impact in both short-run 
and long-run on economic growth. Employing bootstrap panel causality, Chou (2013) 
concluded for tourism-led growth hypothesis in Cyprus, Latvia and Slovakia where as a 
reverse relationship found for the Czech Republic and Poland. He also suggested a 
feedback hypothesis for Estonia out of 10 transition economies for the period 1988 to 
2011.Tang and Tan (2013) found tourism and economic growth have a stable relationship 
for Malaysia. To the contrary, using VAR based spillover approach Antonakakis et al. 
(2014) suggested that tourism and economic growth are not stable over 1995- 2012 in 10 
European countries both regarding magnitude and direction. Finally, they confirmed that 
tourism- led economic growth and growth led tourism hypothesis are highly time and 
economic dependent. A Recent study by Tang and Tan (2015) examined the tourism-led 
growth hypothesis in Malaysia within the Solow growth model. The results based on 
Granger causality test confirmed that tourism has a positive impact on economic growth 
both in short and long-run in Malaysia. 
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3. Data Source and Methodology 

3.1. Data 

The present study has collected annual data covering the period 1997-2011 for 23 Indian 
States from Indiasat.com and Handbook of Statistics on Indian Economy, Reserve Bank 
of India. Based on the availability of data, we have taken into consideration 23 Indian 
States (namely Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Goa, Gujarat, 
Haryana, Himachal- Pradesh, Jammu and Kashmir, Karnataka, Kerala, Madhya Pradesh, 
Maharashtra, Manipur, Meghalaya, Nagaland, Odisha, Punjab, Sikkim, Tamil Nadu, 
Tripura, Uttar Pradesh and West Bengal) for our analysis. Economic growth is measured 
by per capita Gross State Domestic Product (PGSDP) and per capita tourism arrivals 
(PTA) measures tourism development. All the variables are transformed into natural 
logarithm. 

 

3.2. Testing Pesaran Cross Section Dependence Test   

The first empirical work of the present study is to check the cross-sectional dependence 
between economic growth and tourism. Pesaran (2004) proposed CD test which can be 
applied when N is larger than T. Since our study includes 23 cross-sectional data (N) and 
15 years’ time period (T). The CD test is based on the average of the pair correction 
coefficients (ߩ௜௝ሻ of OLS residuals regressions. Pesaran (2004) considered the following 
model. 

௜,௧ݕ ൌ ௜ߤ ൅ ௜,௧ݔ௜ߚ ൅  ሺ1ሻ																																																																																																																		௜,௧ݑ

Where: 

௜ߤ ൌ	intercept of individual state ݅; 

௜ߚ ൌ slope coefficient of individual state	݅; 

ݐ ൌ 1,2,3…… , ܶ is the total time period; 

݅ ൌ 1,2,3…… .23	Corresponding 23 states; 

 ;௜,௧ is vector of observing time varying regressorsݔ

,௜,௧ follows ݅݅݀ሺ0ݕ ௜ߪ
ଶሻ for all ݅	ܽ݊݀	ݐ. 

Pesaran (2004) proposed following CD Statistic 

CD୔ ൌ ඨ
2T

NሺN െ 1ሻ
෍ ෍ pො୧,୨

୒

୨ୀ୧ାଵ

୒ିଵ

୧ୀଵ

																																																																																																		ሺ2ሻ 

Where: ݁௜,௧ the OLS are estimates of ݑ௜,௧and ߩො௜,௝ is the sample estimate of the pair-wise 
correlation of residuals. 
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ො௜,௝ߩ ൌ ො௝,௜ߩ ൌ
∑ ݁௜,௧	 ௝݁,௧
்
௧ୀଵ

ሺ∑ ݁௜,௧
ଶ்

௧ୀଵ ሻଵ/ଶሺ∑ ௝݁,௧
ଶ்

௧ୀଵ ሻଵ/ଶ
 

 

3.3. Pesaran’s Cross-Sectional Augmented Dickey-Fuller (CADF) Test 

After confirming cross-sectional dependence, in order to understand the stationary 
properties of the variables we have applied Pesaran CADF test (Pesaran, 2007). The 
presence of cross sectional dependence among the variables can be solved by augmenting 
the standard Dickey-Fuller regression with cross sectional averages of lagged levels and 
first differences of the individual series (Pesaran, 2007). The Pesaran CADF equation 
follows as: 

௜,௧ݕ∆ ൌ ௜ߙ ൅ ௜,௧ିଵݕ௜ߚ ൅ ത௧ିଵݕ௜ߛ ൅	߮௜∆ݕത௧ ൅  ሺ3ሻ																																																																						௜,௧ߝ

where the unit root test hypothesis will be tested based on the OLS results derived from 
Eq. (3) with t-ratio by t୧(N, T). The Pesaran CADF test is  

CADF ൌ t୧ሺN, Tሻ ൌ
∆	୷౟

,୑ഥ౭	୷౟షభ

δ෠ౠቀ୷౟	,షభ
/ ୑ഥ౭	୷౟షభቁ

భ/మ																																																						                               (4) 

Where: 

௜ݕ∆ ൌ ሺ∆ݕ௜,ଵ, ,௜,ଶݕ∆ … . . , ,ʹ௜,்ሻݕ∆ ௜,ିଵݕ ൌ ሺݕ௜,଴, ,௜,ଵݕ … . . , ,ʹ௜,்ିଵሻݕ ்߬
ൌ ሺ1,1. … ,1ሻʹ,																																					 

௪ܯ ൌ ்ܫ െ ഥܹ ሺ ഥܹ ʹ	 ഥܹ ሻିଵ ഥܹ ʹ,			 ഥܹ ൌ ሺ߬, ,തݕ∆  തିଵሻݕ

∆yത ൌ ሺ∆ݕതଵ, ,തଶݕ∆ …… , തିଵݕ			,ʹത்ሻݕ∆ ൌ ሺݕത଴, ,തଵݕ … . .  ʹത்ିଵሻݕ

ො௜ߪ
ଶ ൌ

௜ݕ∆
௜ݕ∆௜,௪ܯʹ
ܶ െ 4

௜,௪ܯ ൌ ்ܫ െ ሺܩ௜൫ܩ௜
௜൯ܩʹ

ିଵ
௜ܩ
ʹ ௜ܩ			݀݊ܽ				 ൌ ൫ݓഥ,  ௜,ିଵ൯ݕ

 

3.4. Panel Autoregressive Distributed Lag Model (P-ARDL) 

For estimating the long-run relationship among the variables, we have applied panel 
autoregressive distributed lag model based on three alternative estimators such as mean 
group estimator (MG), pooled mean group (PMG) and dynamic fixed effects (DFE). 
According to Pesaran et al. (1999), an ARDL dynamic heterogeneous panel regression 
can be written by using ARDL (݌,  is the lags of dependent variable ’݌‘ approach where (ݍ
and ‘ݍ’ is the lags of independent variable. The equation can written as  

PGSDP୧୲ ൌ෍ λ୧୨

୮

୨ୀଵ

PGSDP୧,୲ି୨ ൅෍ δ୧୨
ʹ

୯

୨ୀ଴

PTA୧,୲ି୨ ൅ μ୧ ൅ ε୧୲																																																	ሺ5ሻ 
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Where: ݅ ൌ 1, 2, 3, … , ܰ number of cross sectional (݁ݎ݁ܪ	݅ ൌ ܰ ൌ 23); 

ݐ ൌ 1,2,3… . . . ܶ	total time periodሺܶ ൌ 15ሻ; 

 
௜௧ܣܶܲ

 is a ݇ ൈ 1 vector of the explanatory variable;ߜ௜௧ are the ݇ ൈ 1 coefficient vectors; 

 ௜ is the cross-section effects. If the variables in Eq. (5) are Iሺ1ሻߤ ௜௝ are the scalars; andߣ
and cointegrated, then the error term should follow Iሺ0ሻ order in all cross-sections to have 
long-run equilibrium relationship between the variables. The principal feature of 
cointegrated variables is that their time paths are influenced by the extent of any deviation 
from long-run equilibrium. This explains that an error correction model in which the 
short-run dynamics of the variables in the system can be influenced by the deviation from 
equilibrium. Hence it is necessary to reparametrize Eq. (5) into an error correction 
equation.  

ܦܵܩܲ∆ ௜ܲ௧ ൌ ∅௜ሺܲܦܵܩ ௜ܲ,௧ିଵ െ ௧ߠ
௜௧ሻܣܶܲʹ ൅෍ߣ௜௝

∗

௣ିଵ

௝ୀଵ

ܦܵܩܲ∆ ௜ܲ,௧ି௝ ൅෍ߜ௜௝
ʹ∗

௤ିଵ

௝ୀ଴

௜,௧ି௝ܣܶܲ∆

൅ ௜ߤ ൅  	ሺ6ሻ																																																																																																										௜௧ߝ

Where: 

	∅௜ ൌ െቌ1 െ෍ߣ௜௝

௣

௝ୀଵ

ቍ , ௜ߠ ൌ
∑ ௜௝ߜ
௤
௝ୀ଴

ሺ1 െ	∑ ݇ ௞ሻ	௜	ߣ
	 , ௜௝ߣ

∗ ൌ െ	 ෍ 	௜௠ߣ

௣

௠	ୀ௝ାଵ	

, 

	݆ ൌ 1, 2, .		.		.		 , ݌ െ 1, ௜௝ߜ	݀݊ܽ
∗ 	ൌ 	െ	 ෍ 	௜௠ߜ

௤

௠	ୀ௝ାଵ	

	݆ ൌ 1, 2, 3,			.		.		, ݍ െ 1.			 

The ∅௜  is speed of adjustment parameter. The speed of adjustment parameter must be 
non-zero. If ∅௜ =0, then there would be no long-run relationship. This parameter is 
expected to be negative sign with statistical significance under the assumption of bringing 
back the variables to the long run equilibrium. But more recently Pesaran, Shin and Smith 
(1997, 1999) propose a PMG estimator which combines both averaging and pooling the 
residuals. This test incorporates the intercept, short-run coefficients, and different error 
variances across the groups (like the MG estimators). However it holds the long-run 
coefficients to be equal across the groups (like FE estimators). 

The MG estimate of the error correction coefficients, ∅, is  

∅෡ ൌ 	ܰିଵ෍∅෡௜

ே

௜ୀଵ

																																																																																																																												ሺ7ሻ			 

With the variance 
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  ∆෠∅෡ൌ 	
ଵ

ேሺேିଵሻ
∑ ሺ∅෡௜ െ ∅෡ሻଶே
௜ୀଵ 																																																																																																						ሺ8ሻ 

The Eq. (6) can be estimated by three different estimators such as mean group estimator 
of Pesaran and Smith (1995), pooled mean group estimator developed by Pesaran et al. 
(1999) and dynamic fixed effects estimator. According Pesaran and Shin (1999), panel 
ARDL can be applied even if the variables follow different order of integration, i.e. I (0) 
and I (1) or a mixture of both. 

 

4. Empirical Analysis 

The traditional panel unit root tests do not address the cross sectional dependence which 
might give an incorrect interpretation towards the stationary properties of large panel 
data. To overcome this problem, the present study has applied CD (Pesaran, 2004) test to 
check cross section interdependence between per capita Gross State Domestic Product 
(PGSDP) and Per capita tourism arrivals (PTA). The CD test is based on the average of 
the pair correction coefficients (ߩ௜௝ሻ of OLS residuals regressions. The CD test results 
reported in Table 1 reject the null hypothesis of no cross-dependence between the 
variables. It means there is high dependence between per capita Gross State Domestic 
Product (PGSDP) and Per capita tourism arrivals (PTA) in Indian states. 

Table 1. Pesaran Cross-section dependency tests 
Test                                 Statistics                                    P-value 
CD                                27.177                                        0

After confirming cross sectional dependence between the variables, we have employed 
Pesaran Cross sectional Augmented Dickey-Fuller (PCADF) unit roots test to check 
stationary properties of variables. The PCADF test results are reported in Table 2. The 
result shows that PGSDP and PTA follow I (0) and I (1) orders respectively.  

Table 2.  Pesaran’s Cross-Sectional Augmented Dickey-Fuller (CADF) test results 
  Constant Constant and Trend
Variable T bar P-Value T bar P-Value 
lnPGSDP -1.427 0.890 -3.959 0.000*** 
lnPTA -1.171 0.514 -1.703 0.992 
∆lnPGSDP -4.271 0.000*** -4.711 0.000*** 
∆lnPTA -2.130 0.037** -2.741 0.020** 

Note: The critical values are   -2.340, -2.170, and 2.070 at 1%, 5%, and 10% respectively with constant. -
2.880, -2.690 and -2.590 at 1%, 5%, and 10% respectively with constant and trend. The ***, ** and * 
indicate1%, 5% and 10% level of significance. 

The results of the pooled mean group (PMG), mean group (MG) and dynamic fixed 
effects (DFE) are reported in Table 3.  
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Table 3. Panel ARDL Model Results (Pooled Mean Group and Mean Group Estimates) 

(Dependent Variable: ∆݈݊ܲܲܦܵܩ ) 
Pooled Mean Group Mean Group Dynamic Fixed Effects 

Variables Coefficients  Std. error Coefficient Std. error Coefficient Std. error 
Long-run  
lnTR 0.786** 0.081 0.321 0.728 0.245*** 0.555 
Error Correction (∅ሻ 0.085 0.053 0.182** 0.062 0.792 0.238 
Short-run coefficients 
∆lnTR 0.091 0.186 0.179 0.247 0.087** 0.355 
Intercept 0.222 0.109 0.442 0.287 -0.793 0.36 
No. of states  23 23 23
Observations  345 345 345
Hausman Test  0.41 0.9955 
P-value  0.5243 0

Note: ∆ is first difference operator; *** , ** and * indicate 1%, 5% and 10%  per cent level of significance; 
MPG means pooled mean group; MG means mean group; EC is error correction term.  

According to PMG and DFE estimators, PTA has a positive and significant impact on 
PGSDP in the long run, whereas MG estimator suggests no significant impact of PTA on 
PGSDP both in the long-run and short-run. The MG and PMG estimators do not support 
any short run causality between variables. However, the DFE estimator shows the 
existence of short-run causality between the two variables at 5% level of significance.   

However, in order to measure efficiency and consistency among the estimators (PMG, 
MG and DFE) the Hausman test has been applied. The validity of long-run homogeneity 
restrictions across Indian states, and hence efficiency of PMG estimator over the MG and 
DFE estimators, is examined by Hausman test. The Hausman test results accept the null 
hypothesis of homogeneity restrictions on the long-run regressors, which indicates that 
PMG is a more efficient estimator than MG or DFE. From the overall panel ARDL 
model, we found that tourism led growth hypothesis is valid in Indian States. 

 

5. Concluding Remarks  

The present study examined the relationship between tourism and economic growth in 23 
Indian states during 1997-2011. The study have applied CD test (Pesaran, 2004) to check 
the cross section interdependence among the variables which rejects the null hypothesis 
of no cross section interdependence. The Pesaran (2007) cross section augmented Dickey 
Fuller (PCADF) test presents a different order of integration of the variables. We have 
applied the panel ARDL model (PMG, MG and DFE) to verify the short-run and long-run 
effects between per-capita tourism arrivals and per-capita gross State domestic product. 
Our findings confirmed that there is a significant evidence of tourism led growth in 
Indian States. The tourism industry depends on the arrivals of the international tourists 
and domestic tourist which is very negligible as compared to other developing and 
developed countries. The government has to put more emphasis on tourism sector by 
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innovating and re-innovating different States as well as a national tourism sector with a 
view to have a possible contribution towards economic growth in India.  
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