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Abstract

:

Tourism is vital to the success of many economies worldwide and has been a widely researched area for many years. Unfortunately, an insufficient number of studies have been conducted on this subject in the context of Saudi Arabia. Therefore, this research investigates the role of tourism in promoting economic growth in the Kingdom of Saudi Arabia by using annual time series data from 2003 to 2019. The study uses basic statistics, correlation coefficients, the unit root test, the Johansen co-integration test, the co-integration regression test and the Granger causality test to check the relationship between tourism and economic growth. The results show that economic growth has a long-run relationship with tourism receipts, tourism expenditures and the number of tourist arrivals; the number of tourist arrivals has a strong relationship with economic growth, compared to other parameters. The empirical results validate the concept that tourism promotes economic growth in the kingdom of Saudi Arabia.
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1. Introduction


In the current context, tourism is an essential element in developing the world economy and is one of the leading sources of revenue for advanced and emerging countries (Costa 2017; Mason 2015). Given the study of Turner and Freiermuth (2016), tourism has become a strong pillar for sustainable development for both developed and emerging economies, as it offers various cultural, social, technological, experiential, and natural products for leisure and business. In this connection, the World Travel and Tourism Council (WTTC 2021) revealed that travel and tourism plays a vital role in the creation of jobs, both including its direct, indirect and induced impacts; it estimated that 1 in 4 jobs created across the world, i.e., about 334 million or 10.6% of all jobs, accounted for USD 9.2 trillion, 10.4% of global GDP. Meanwhile, international visitor spending amounted to 6.8% of total exports and 27.4% of global services exports, contributing USD 1.7 trillion in 2019. Thus, tourism is considered a significant part of the trade-in international services and has become a prominent and growing industry.



Tourism participates in a country’s growth and development, primarily by bringing in multiple economic values and benefits, and secondly, by helping to build brand value, image, and identification in the region. As a significant contributor to economic growth, the tourism industry goes beyond attractive destinations (Khalil et al. 2007). It plays a considerable role in boosting the economy of a nation. For most of the country, tourism is supposed to be the main engine for regional development, accelerating recent economic activity. It has a positive impact on revenue growth, job opportunities, gross income, and production, but it can hurt the environment, due to such factors as road congestion, pollution, and ecosystem destruction (Ren et al. 2019). By drawing international tourists, tourism contributes to generating foreign exchange earnings that generate employment, improved infrastructure, and quality of life, contributing to the country’s sustainable economic growth, as tourists add to the area’s sales, profits, salaries, tax revenue, and exports (FaladeObalade and Dubey 2014). The most direct effects are for industries such as hotels, restaurants, transportation, entertainment, and shopping. A literature review suggests that tourism, agriculture, capital, and energy development support growth in most developing nations. The development of tourism has gained global acknowledgement as a motivation for economic growth, agriculture, energy development and alleviating poverty. Tourism development is widely believed to lead to economic growth, although scholars disagree over the empirical research (Khan et al. 2020).



A booming tourism sector can generate the same growth in income such as that from exports of natural resources. Unlike the oil, gas, and mineral extraction industries that trigger natural resource degradation, the tourism sector can become a green sector (Tuncay and Ozcan 2020). In Saudi Arabia, the contribution of GDP and total employment generated by travel and tourism accounted for 9.5% and 11.2% (WTTC 2019); hence it is a viable option to move ahead toward sustainable tourism with less reliance on traditional means of raising economic growth.



The Kingdom of Saudi Arabia is one of the world’s leading economies in terms of tourism. Tourism is crucial to the growth of many economies around the world and has been a subject of extensive research for many years, but very few studies have been conducted in the context of this country. So, this research investigates the role of tourism in promoting economic growth in the Kingdom of Saudi Arabia. The core objective of the study is to examine the role of tourism receipts, tourism expenditure, and number of tourist arrivals on the economic growth of Kingdom of Saudi Arabia and to explore the relationship among these. This study used annual data from 2003 to 2019 and employed basic statistics, correlation coefficients, a unit root test, a Johansen co-integration test, a co-integration regression test and a Granger causality test for the empirical investigation. Given that this study contributes to the body of knowledge on the role of tourism in the economic growth of Saudi Arabia, it also adds a significant value to policy and practice. Precisely, the empirical findings confirmed that the tourism promote economic growth in the kingdom of Saudi Arabia. To the best of the researcher’s knowledge, this is the first paper in the literature to investigate the relationship between economic growth and the number of tourist arrivals in the context of Saudi Arabia, and this is the paper’s main novelty.



To achieve the main objective, the researcher built a graphical framework for the current study, as depicted in Figure 1. The remaining part of the study is organized as follows. Section 2 reviews past studies depicted in the literature review section. Section 3 presents the data and methodology. Section 4 describes the results based on the econometric analysis. Section 5 includes the discussion. Lastly, Section 6 includes the conclusion, limitations, and some future studies.




2. Literature Review


A plethora of literature reveals the long-term influence of tourism on economic growth, known as the tourism-led growth hypothesis. It can act as a growth engine by contributing to GDP growth, job creation, and foreign exchange generation (Alhowaish 2016). In contrast, economic growth also positively impacts tourism development, as it favors tourism activities by developing facilities and infrastructures, such as transportation development, information and communication technology development, electronic money, hotels, restaurants, and other entertainment services and facilities.



Despite using several research methodologies based on time series and panel data analytical techniques, experimental studies have shown mixed or even inconsistent results supporting the tourism-led economic growth hypothesis. In this regard, numerous studies that investigated the association between tourism and economic growth by using the Granger causality test on time-series data analysis include those of Gunduz and Hatemi-J (2005); Brida et al. (2008); Chen and Chiou-Wei (2009); Belloumi (2010); Akinboade and Braimoh (2010); Tang and Abosedra (2012); Tang and Tan (2013); Manzoor et al. (2019); and Songling et al. (2019). These studies are in support of the tourism-led growth hypothesis.



Moreover, studies such as those of Dritsakis (2004); Kim et al. (2006); and Lee and Chien (2008) established the validity of the feedback hypothesis, while those of Oh (2005); Ozturk and Acaravci (2009); Tang and Jang (2009); and Payne and Mervar (2010) presented evidence of no association between the two variables. Nevertheless, other empirical studies examined the relationship between tourism development and economic growth using cross-section or panel data. Among these studies, those of Leitão (2015); Tavares and Leitao (2017); Leitão and Shahbaz (2016); Lee and Chang (2008); Po and Huang (2008); Proenca and Soukiazis (2008); Falk (2010); Holzner (2011); Ekanayake and Long (2012); Lee and Brahmasrene (2013); Aslan (2014); Chou (2013); Surugiu et al. (2011); and Tugcu (2014) obtained mixed results for the relationship between tourism and economic growth. Additionally, these results are sensitive to the specific group of countries under examination.



Oh (2005) found that the Korean economy needs a long-term balance between tourism growth and economic expansion. The outcomes of the Granger causality test suggest that economic-driven tourism growth has a one-way causal relation. So, the Korean economy does not bear the prospect of tourism-led economic growth. Khalil et al. (2007) found that the affiliation among tourism receipts and economic expansion is good and concluded that economic expansion is necessary to develop tourism in Pakistan. Akan et al. (2008) investigated the causal affiliations among Turkey’s tourism and economic expansion by using the Granger causality test, Phillips–Perron test, the co-integration approach, and a Vector Auto Regression (VAR) model for the period 1985–2007. They revealed that tourism had a strong effect on economic expansion. They further indicated that there is a long-term steady correlation between tourism growth and economic development.



Nissan et al. (2011) tried to determine whether tourism activity can stimulate economic progression. They also indicated the main parameters that affected tourism activity and showed a feedback effect on income and tourism. Additionally, they identified that tourism supplies necessary funds to finance firms’ activities, stimulates the local firms’ productivity and creates new job opportunities that increase the country’s welfare. Kreishan (2011) used the Autoregressive Distributed Lag (ARDL) model from 1990 to 2014 to empirically investigate the tourism-led growth hypothesis (TLGH). He found that there was a strong bond amid tourism expansion and economic progress in Bahrain. Furthermore, his outcomes revealed that there was a one-way Granger causality flowing from tourism to economic growth. He concludes that tourism had a positive effect on the Bahrain economy and suggested that, if the Bahrain government strategically strengthened its tourism sector, it may have a substantial opportunity to enhance its economic progression.



Adnan and Khan (2013) confirmed the long-run relationship between tourism receipt and economic growth; they further explained that tourism receipt led to an increase in Pakistan’s economic growth, except for 2006–2008. Wang and Ma (2015) found a significant and robust correlation between the GDP in Guihoz of China and the tourist income. Bayramoglu and Ari (2015) found substantial one-way causation running from the expenditures of foreign tourists who visited Greece to Greece’s economic growth, at a 1% level of significance. Tang and Tan (2015) found that tourism has a substantial impact on the Malaysian economic growth both in the long run and short run; the Granger causality test indicated that tourism Granger-causes economic growth. Ahad (2016) advocated the tourism-led growth for Pakistan, as two-way causation exists among tourism expenditure and economic growth. Ohlan (2017) also found long-run one-way causation running from tourism to economic growth. Tabash (2017) revealed the same in that there is a unique long-term relationship between tourism receipts and economic growth. He further proposed that the Palestinian government develop dynamic policies to promote tourism, which leads to generating employment opportunities, poverty alleviation, and economic growth.



Lee and Syah (2018) conducted a study in Indonesia to examine the mass impact of tourism on the regional tourism destination from the economic and environmental perspective throughout 1980–2015. The research used co-integration regression analysis using Fully Modified OLS (FMOLS), Dynamic OLS (DOLS) and Canonical co-integration regression. The results depict a long-run equilibrium relationship between tourism receipts, environmental degradation, and economic growth, while in the short-run, tourism growth and agriculture land growth were positively associated. They concluded that tourism growth will have a positive impact on the economy, but at the exact moment, it will lead to environmental degradation. Hence, tourism growth will have an inverse relationship with the environment.



Mustafa (2019) conducted a study on Sri Lanka to evaluate FDI and the tourism receipts’ role throughout 1978–2016. The Kernel Fit and Confidence Ellipse graph showed a strong positive association between the variable GDP and FDI. The same finding was retrieved by co-integration and Granger causality, suggesting a two-way causality between tourism receipts and GDP.



Badulescu et al. (2020) investigated the relationship between Gross Domestic Product (GDP) per capita and international tourism in Romania over the 1995–2016 period by using the Johansen cointegration test and Granger causality. Their results confirmed the growth-led tourism hypothesis (GLTH) in the long run (with respect to both international tourism receipt, and international tourism arrivals). In the short run, the tourism-led growth hypothesis (TLGH) was supported for the relationship between GDP and international tourism receipt, and a bidirectional causal relationship between GDP and the number of international tourist arrivals. Jamel (2020) conducted a study on Saudi Arabia to examine the causal nexus between tourism and economic growth. The research used descriptive analysis, a Pearson correlation test, a unit root test, a VAR model and a Granger causality test for the period 1990 to 2018. The empirical results revealed that the economic growth in Saudi Arabia was positively affected by tourism and there is a positive nexus among tourism and economic growth. Further, a bidirectional nexus was found between tourism and economic growth in Saudi Arabia.



Jeon (2020) initiated a study in Korea to investigate the association between macro and non-macro variables on tourism companies’ stock performance. The study included monthly data from January 2001 to December 2018. The results revealed that variables such as oil prices, exchange rate, and industrial production have an adverse effect on tourism companies’ stock prices, while the effects of tourism expenditure and consumer price index are positive and significant. The quantile regression also revealed the negative effect of non-macro determinants on tourism stock. He concluded that macro and non-macro variables are statistically asymmetric and highly correlated to tourism stock performance.



Khan (2020) tried to explore the role of tourism in boosting Italy’s economic growth, where she stated that there is a robust causal effect among such variables as economic growth, number of tourist arrival, international tourism receipt, and international tourism expenditure. Further, she revealed bidirectional causation between economic growth and tourism growth and economic growth to tourist arrivals. However, she also found unidirectional causality between economic growth to tourism expenditure, tourism growth to tourism expenditure, and more interestingly, she found no causal association between tourist arrivals and tourism expenditure.



Therefore, from the previous studies, it is observed that there is lot of literature on the tourism growth nexus. Studies on tourism’s effects on economic growth have been few in Gulf Cooperation Council (GCC) countries, particularly in Saudi Arabia. As a result, the researcher aimed to investigate the relationship between tourism and economic growth in Saudi Arabia. Hence, this research is based on the following hypotheses:



Hypothesis 1 (H1).

There is a long-run relationship among the tourism receipts, tourism expenditure, number of tourist arrivals, and economic growth.





Hypothesis 2 (H2).

Economic growth has a stronger relationship with the number of tourist arrivals in Saudi Arabia than other exogenous variables.






3. Data and Methodology


Due to data unavailability in the data bank of The World Bank, yearly time series from 2003 to 2019—17 observations—are considered in our study, which should be sufficient to capture the short-run as well as long-run correlations between tourism growth (measured in terms of tourism receipt TR), tourism expenditure (TE) (measured in terms of tourism expenditure), and number of tourist arrivals (TA) and economic growth (measured in terms of GDP) in this model. All data sets are taken from World Development Indicators in current USD.



The data used in the model of the study were first tested by the descriptive statistics, followed by the correlation coefficient test and the stationarity test to be evaluated based on the Augmented Dicky–Fuller test (ADF) by Dickey and Fuller (1979, 1981) and by Phillips–Perron (PP) unit root test by Phillips and Perron (1988) as an essential tool to evaluate the relevant information for the model. Later, a co-integration test conducted by Engle and Granger (1987) transcribed that if two or more variables in time-series are co-integrated, there is always an equal error correction representation in which a deviation from equilibrium influences the short-run dynamics of the variables in the system. Thus, the co-integrated variables must have an error correction representation in the model, representing an error correction term. That is why a vector error correction model is formulated to revive the information lost in the differencing process, thereby allowing for long-run equilibrium and short-run dynamics. The vector error correction model implies changes in one (variable) function of the level of disequilibrium in the co-integrating relationship (i.e., captured by the error correction term) and changes in other explanatory variables. Numerous estimation methods for testing a single co-integrating vector and an error correction term are available; among them, Fully Modified Ordinary Least Squares (FMOLS) by Phillips and Hansen (1990), Canonical Co-integrating Regression (CCR) by Park (1992), and Dynamic Ordinary Least Square (DOLS) by Saikkonen (1992) and Stock and Watson (1993) are used in this study. The Hansen Instability co-integration test is assessed to predict the co-integration regression viability test. Lastly, the causal linkage between the selected variables is investigated by the Granger causality test.



The model followed in the study, taken from Khan (2020) and applied to evaluate the role of tourism in the context of the Kingdom of Saudi Arabia, can be formulated as follows:


   Economic   growth  = f    (   tourism   growth  ,    tourism   expenditure  ,    tourist   arrivals   )   











All the parameters are used in a real term and converted into a logarithmic function:


LYt = log (Yt).











This can also be constituted in a log-linear econometric structure as follows:


log (GDP)t = β0 + β1 log (tourism receipts) t + β2 log (tourism expenditure) t + β3 log (number of tourist arrival) t + ɛt








where β0 is the constant term, β1 is the coefficient of a variable (tourism receipts), β2 is the coefficient of variables (tourism expenditure), β3 is the coefficient of variables (number of tourist arrivals), t is the time trend, and ɛt presumes the random error term to be normally, uniformly, and autonomously distributed.



The long-run model can be expressed as follows:


  L N  G t  =  a 0  +  a 1  L N T  R t  +  a 2  L N T  E t  +  a 3  L N T  A t  +  ε t   











In the short run, our model can be expressed as follows:


  L N  G t  = a +   ∑  i k  = 1  β i  L N  G  t − i   +   ∑  j k  = 1  ∅ j  L N T  R  t − j   +   ∑  m k  = 1  ∂ m  L N T  E  t − m   +   ∑  n k  = 1  θ n  L N T  A  t − n   +  u  1 t    








where LNG represents the log value of economic growth, LNTR represents the log tourism receipts, LNTE represents the log value of tourism expenditure, LNTA represents the log value of number of tourist arrivals, a is the coefficient, and  u  represents the error.




4. Results


4.1. Descriptive Statistics


Descriptive statistics indicating the mean, median, maximum, and minimum values of the selected parameters with the Jarque–Bera and probability values and the correlation matrix of the selected parameters’ log form, as shown in Table 1. The correlation matrix indicates a strong positive correlation among the variables. That means that the endogenous variable, i.e., economic growth, and exogenous variable, i.e., tourism receipts, are strongly correlated with the coefficient of 0.834. Therefore, an increase of 1 percent in tourism receipts leads to an increase of 0.834 percent in economic growth. Similarly, an increase of 1 percent in tourism expenditure leads to an increase of 0.82 percent in economic growth, and a 1 percent increase in the number of tourist arrivals leads to an increase of 0.925 percent in economic growth.




4.2. Unit Root Test


The data are analyzed for the augmented Dickey–Fuller stationarity test and Phillips–Perron test, as depicted in Table 2. The series become stationary at the level for the tourism expenditure, while for tourism receipts and the number of tourist arrivals, the time-series become stationary at the first difference level at the intercept level, and the autoregressive vector lag is one.




4.3. Johansen Co-Integration Test


After testing the stationarity test, our task is to check the co-integration test for the variables. To perform co-integration, the Johansen test for co-integration is used, and the conditional model with four variables can be specified as follows:


    H 0  :    b  1 i   =  b  2 i   =  b  3 i   =  b  4 i   = 0     H A  :    b  1 i   ≠    b  2 i   ≠    b  3 i   ≠  b  4 i   ≠ 0   








where i = 1, 2, and 3.



The acceptance of H0 indicates the short-run relationship and for the short-run VAR model to be investigated further, while accepting HA indicates the long-run relationship and for the Error Correction Model to be investigated.



Table 3 reveals the presence of co-integration indicating the long-run relationship among the variables at the 0.05 significance level. The long-run equation can be expressed as follows:


  L N  G t  = − 0.994 L N T  R t  − 1.41 L N T  E t  − 0.265 L N T  A t   











According to the long-run equation, a 1 percent increase in the tourism receipts will cause a rise of 99.4 percent in the GDP, while a 1 percent increase in tourism expenditure leads to an increase of 141 percent in the GDP. On the other hand, a 1 percent increase in the number of tourist arrivals will increase by 26.5 percent the GDP.




4.4. Co-Integration Regression


Table 4 delineates the co-integration regression by FMOLS, DOLS, and CCR for tourism receipts, tourism expenditure, and the number of tourist arrivals on economic growth considering the dependent variable. The FMOLS results suggest that all the parameters are related to economic growth, while the DOLS suggests that only the tourism receipts and tourist arrivals affect economic growth. The CCR also indicates that all the parameters are related to economic growth. The co-integration model is tested by the Hansen instability co-integration test and the Jarque–Bera test and is found to be significant.



The co-integration analysis showed the long-term relationship between tourism activity and economic growth in Saudi Arabia.




4.5. Granger Causality Test


Furthermore, this study conducted a Granger causality test with a lag length of 1 to confirm the causal relationship between the variables. The results of the Granger causality are shown in Table 5.



The results indicate that the variables are significant at a 5% level, and there is a causal relation between LNTA and LNG. Thus, it states that LNG affects LNTA in Saudi Arabia, supporting the tourism-led growth hypothesis; the direction is unidirectional causality between economic growth and tourist arrivals.





5. Discussion


Economic growth has a strong relationship with tourism receipts, tourism expenditures, and the number of tourist arrivals, as the correlation analysis suggests that all the variables have a positive correlation of more than 80 percent. The studied data were tested for unit root test and found to be significant at the zero and first-order difference; later, they were tested for the Johansen co-integration test, which revealed the presence of both short- and long-run relationships among the endogenous and exogenous variables. Thus, they showed a long-run relationship among the variables, leading to the acceptance of Hypothesis 1.



After the co-integration test, the co-integration regression test was executed for FMOLS, DOLS and CCR. The findings of FMOLS revealed that all the exogenous variables have a strong relationship with the endogenous variables; among the exogenous variables, the number of tourist arrivals have the highest coefficient value of 0.62, significant at the 1 percent level, 0.28 for the tourism receipts and 0.256 for tourism expenditure, both significant at the 5 percent level. The DOLS revealed the number of tourist arrivals to be 0.989 and 0.32 for tourism receipts, both significant at the 5 percent level, but the tourism expenditure is not significant. While the CCR reveals that the number of tourist arrivals has a coefficient value of 0.574, 0.317 for the tourism receipts and 0.235 for the tourism expenditures, all are significant at 5 percent. The Hensen instability, Jarque–Bera and adjusted R-square are significant, and thus, the model is stable and viable. Hence, Hypothesis 2 proves to be viable for the number of tourist arrivals.



The Granger causality test revealed that economic growth leads to the number of tourist arrivals of Saudi Arabia, as the same findings were retrieved from other relevant studies that investigated the association between economic growth and tourism by using the Granger causality test on time-series data analysis, including those of Balaguer and Cantavella-Jorda (2002); Durbarry (2004); Gunduz and Hatemi-J (2005); Brida et al. (2008); Chen and Chiou-Wei (2009); Belloumi (2010); Akinboade and Braimoh (2010); Tang and Abosedra (2012); and Tang and Tan (2013).




6. Conclusions


This study is an effort to explore the tourism sector’s role in determining the economic growth in the Kingdom of Saudi Arabia. The stationarity test showed that tourism receipts, tourism expenditure, number of tourist arrivals, and economic growth become stationary at zero, and the first-order difference. The Johansen co-integration test revealed a long-run relationship among the parameters where economic growth is endogenous and others are exogenous variables. The FMOLS finding revealed that all the exogenous variables have a significant relationship, but the DOLS model revealed that two are significant out of three exogenous variables. Simultaneously, the CCR depicted all the exogenous variables having a significant relationship with the endogenous variable. All three co-integration models are significant and stable as predicted by the Hansen instability test and Jarque–Bera normality test. The study results are significant for policymakers for tourism in Saudi Arabia. This study presents strong empirical findings about the long-run and short-run relationships between tourism and economic growth. It is proposed that policymakers should give considerable attention to the promotion of sustainable tourism to boost economic growth in Saudi Arabia. Moreover, policymakers should pay significant attention to domestic and international tourism in Saudi Arabia, improve the infrastructure of various tourist attractions and streamline the visa application procedure for international visitors.



This study has some limitations. These limitations may necessitate future studies. Firstly, the current study was conducted in the context of Saudi Arabia; future research studies should be conducted in other developing countries to ensure that the findings are generalizable. Secondly, the current study relied on secondary data. Hence, future research may concentrate on primary data to investigate the effect of the tourism industry on economic growth. Lastly, this study used relatively short-length annual time series data, so future research can use long length data with more advanced techniques and variables.
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Figure 1. Research Framework. 
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Table 1. Descriptive statistics with a correlation matrix.






Table 1. Descriptive statistics with a correlation matrix.


















	Dependent Variable
	Mean
	Median
	Maximum
	Minimum
	Jarque–Bera
	Probability
	LNG
	LNTR
	LNTE
	LNTA





	LNG
	26.99
	27.192
	27.399
	26.098
	2.185
	0.335
	1
	
	
	



	LNTR
	22.86
	22.852
	27.711
	21.952
	0.23
	0.891
	0.834
	1
	
	



	LNTE
	23.44
	23.613
	23.948
	22.149
	9.736
	0.008
	0.817
	0.562
	1
	



	LNTA
	16.56
	16.682
	16.951
	15.808
	1.589
	0.452
	0.925
	0.804
	0.746
	1
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Table 2. Unit root test.






Table 2. Unit root test.





	
Dependent

	

	
ADF.

	
Phillips–Perron




	
Variable

	

	
t-Statistic

	
Prob.

	
Adj. t-Stat.

	
Prob.






	
LNG

	
Level

	
−2.637

	
0.106

	
−4.705

	
0.002 *




	
1st difference

	
−3.428

	
0.027 **

	

	




	
LNTR

	
Level

	
0.907

	
0.99

	
−0.778

	
0.798




	
1st difference

	
−7.65

	
0.00 *

	
−9.005

	
0.000 *




	
LNTE

	
Level

	
−3.171

	
0.041 **

	
−4.158

	
0.006 *




	
LNTA

	
Level

	
−2.615

	
0.11

	
−3.15

	
0.042 **




	
1st difference

	
−4.499

	
0.004 *

	

	








*, ** represents 1 and 5% significance level. Source: author’s computation.
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Table 3. Johansen co-integration test for LNG as a dependent variable.
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Eigenvalue

	
Trace Statistics

	
0.05 Critical Value

	
Prob. **

	
Max–Eigen Statistics

	
0.05 Critical Value

	
Prob. **






	
None *

	
0.897

	
65.578

	
47.856

	
0.0005

	
34.07

	
27.584

	
0.0064




	
At most 1 *

	
0.813

	
31.507

	
29.797

	
0.0315

	
25.143

	
21.132

	
0.0129




	
At most 2

	
0.301

	
6.364

	
15.495

	
0.6525

	
5.364

	
14.265

	
0.6953




	
At most 3

	
0.065

	
0.999

	
3.841

	
0.3174

	
0.999

	
3.842

	
0.3174




	
LNGDP

	
LNTR

	
LNTE

	
LNTA




	
1

	
−0.994

	
(0.44)

	
−1.41

	
(0.191)

	
−0.265

	
(0.793)








* denotes rejection of the hypothesis at the 0.05 level, ** Mackinnon et al. (1999) p-values.
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Table 4. Co-integration regression.






Table 4. Co-integration regression.





	
Variable

	
FMOLS

	
DOLS

	
CCR






	
LNTR

	
0.28

	
0.0209 **

	
0.312

	
0.05 **

	
0.317

	
0.032 **




	
LNTE

	
0.256

	
0.015 **

	
0.287

	
0.23

	
0.235

	
0.0286 **




	
LNTA

	
0.62

	
0.008 *

	
0.989

	
0.04 **

	
0.574

	
0.024 **




	
C

	
4.34

	
0.059

	
10.54

	
0.139

	
4.753

	
0.009 *




	
Adj R2

	
0.86

	
0.997

	
0.853




	
Long-run Variance

	
0.014

	
6.78 × 10−5

	
0.014




	
Co-integration test

	
0.29

	
0.200

	
0.069

	
0.200

	
0.244

	
0.200




	
Jarque-Bera

	
1.346

	
0.51

	
0.467

	
0.792

	
1.301

	
0.522








C: co-integration coefficient deterministic; *, ** represents 1 and 5 percent significance.
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Table 5. Granger causality test.






Table 5. Granger causality test.





	
Null Hypothesis

	
Obs.

	
F-Statistics

	
Probability






	
LNTA does not Granger cause LNG

	
16

	
2.90152

	
0.1123




	
LNG does not Granger cause LNTA

	
9.34552

	
0.0092




	
LNTE does not Granger cause LNG

	
16

	
0.85377

	
0.3723




	
LNG does not Granger cause LNTE

	
0.13732

	
0.7169




	
LNTR does not Granger cause LNG

	
16

	
1.92603

	
0.1885




	
LNG does not Granger cause LNTR

	
0.25776

	
0.6202




	
LNTE does not Granger cause LNTA

	
16

	
1.97735

	
0.1831




	
LNTA does not Granger cause LNTE

	
0.58823

	
0.4568




	
LNTR does not Granger cause LNTA

	
16

	
0.41381

	
0.5312




	
LNTA does not Granger cause LNTR

	
0.14988

	
0.7049




	
LNTR does not Granger cause LNTE

	
16

	
0.04247

	
0.8399




	
LNTE does not Granger cause LNTR

	
0.19091

	
0.6693
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