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EFFECT OF ECONOMIC ENVIRONMENT ON INTERNATIONAL TOURISM REVENUE: A CO-INTEGRATION
APPROACH

CHENG-WEN LEE
PROFESSOR
DEPARTMENT OF INTERNATIONAL BUSINESS
CHUNG YUAN CHRISTIAN UNIVERSITY
TAIWAN

WEN-CHUAN FU
RESEARCH SCHOLAR (PH. D.)
COLLEGE OF BUSINESS
CHUNG YUAN CHRISTIAN UNIVERSITY
TAIWAN

ABSTRACT

We adopt panel co-integration, VECM, and causality test to test if all variables involve co-integration in the long term and the short term under the dynamic
framework. By using data from the WDI database and referring to the classification of International Monetary Fund of different economic characters, we
categorize the countries into two groups, namely, advanced countries and emerging countries. Empirical results show that variables among different countries
are co-integrated, which implies that all variables will be adjusted to equilibrium in the long run. Short-run VECM model was employed to estimate different
countries, and the results are different, that is, all variables need to be adjusted upward to equilibrium in advanced countries and downward in emerging
countries. Different variable sets involve partly consistent results. However, the groups of inbound numbers to revenues, trade to revenues, and GDP to trade
group have different effects. In addition, the GDP variable would not affect tourism revenue and tourism revenue variable would not affect trade, which shows
that the causality relations are consistent. Our research on different regimes and effects under countries and variables can provide ideas that may help in
adjusting tourism travel goals and the direction of economic development.

KEYWORDS

Economic Growth, Tourism Arrivals, Tourism Receipts, Panel Data.

1. INTRODUCTION
he tourism industry creates high production value and is a focus for some countries. Many studies have been conducted on tourism and economic
growth, but their conclusions about the relations between tourism development and economic growth greatly vary. For example, some studies have
found these two regimes to have significant effects while some have not (Tugcu, 2014). Most researchers have argued that tourism can promote
exchange revenues and increase tourism development for the host country. Despite the unpredictable volatility of global tourism industries, the number of
tourists continues to rise, and economic growth in most countries remains strong. According to the 2014 UN World Tourism Organization (UNWTO) Statistics,
the popular tourist areas from January to August 2014 were the United States, the Asia-Pacific area, and Europe, the corresponding growth rates of which were
8%, 5%, and 4% respectively. The UNWTO also predicted that the number of tourists traveling to emerging economic areas will overtake the number of tourists
visiting economically advanced countries. We can thus infer that tourism promotes economic growth in emerging countries.
Tourism industries play an important role in global economic growth trends. In addition to their direct contribution to economic growth, tourism industries
promote the development of international trade (Chakrabarti, 2014; Harini and Indira, 2014; Lee et al., 2015). Hence, tourism is vital to economic growth, and
governments should draft and implement policies that would promote and support tourism development.
Globalization in enterprises also promotes economic growth for the host country. Business contacts can promote tourism. Thus, countries positively view
tourism because of the economic benefits it brings. In recent years, leisure tourism has been widely employed as an economic index. Globalization increases
tourism revenues and promotes the development of tourism sources to increase economic growth. Hence, whether a host country’s economic growth would
raise tourism cannot be ignored, and the effect of economic growth on tourism development is worth investigating.
Previous literature has suggested that international inbound tourism is correlated with economic growth. Some researchers have adopted a co-integration
method and a Granger causal relationship to study the relation between tourism and economic growth; their results suggest that tourism development and
economic growth have a two-way causal feedback relationship (Kim et al., 2006; Lee and Chien, 2008; Chen and Chiou, 2009; Amaghionyeodiwe, 2012; Tugcu,
2014; Samimi, 2011; Tang, 2013). By contrast, some studies have found only a one-way causal relation, in which tourism leads to economic growth (Oh, 2005; Po
and Huang, 2008; Belloumi, 2010), while others have concluded that no relationship exists between tourism and economic growth (Akinboade and Braimoh,
2010; Arslanturk et al., 2011). Other studies have investigated the relations of tourism to economic variables such as GDP and exchange rate (Lee and Chang,
2008; Tang, 2013; Akinboade and Braimoh, 2010; Belloumi, 2010; Ekanayake et al., 2012).
As indicated in the previous discussion, many factors affect inbound tourism, and the outcomes are mixed. However, the development of international inbound
tourism can be explained by many economic variables. For instance, GDP reflects a country’s economic condition and tourism infrastructure for promoting
international tourism. Increasing trade export also promotes international inbound tourism. Hence, to avoid bias brought by a country’s characteristics, we
adopt tourism revenues, GDP, international inbound tourism numbers, and trade variables to investigate whether tourism development and economic growth
are related under different regimes and countries.
We mainly investigate the issue of international inbound tourism, but our work is limited by finite samples. We adopt time series and cross-sectional panel data
samples to estimate co-integration and causality relations. We also attempt to combine the international inbound tourism data of different countries and
classify them according to their economic status (i.e., advanced or emerging economies) to investigate whether tourism is related to economic growth and
whether the relationship exists in the long-run equilibrium. In addition, we test the causality of inbound tourism revenues with inbound tourism numbers, trade,
and GDP variables to ensure whether such causality or lagged relations exist.

2. LITERATURE REVIEW

Kim et al. (2006) conducted a co-integration and causality test to investigate the inbound tourism and GDP of Taiwan in 19562002 and found that the two
variables shared a two-way relationship. Lee and Chang (2008) adopted panel co-integration and causality to investigate the inbound tourism revenues, inbound
tourism numbers, exchange rates, and GDP relations of non-OECD and OECD member countries; the authors found one-way and two-way relationships between
the tourism and economic growth of OECD and non-OECD member countries, respectively. Lee and Chien (2008) performed an EGARCH and causality test on the
variables of GDP, exchange rates, inbound tourism revenues, CPI, and inbound tourism numbers and found one-way and two-way relationships between the
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tourism development and economic growth of Korea and Taiwan, respectively. Samimi (2011) also argued that in 20 developing countries, the relations of the
inbound tourism number with GDP reflect the two-way relationship between tourism and economic growth. Amaghionyeodiwe (2012) applied a causality test to
investigate the relationship between the GDP and inbound tourism revenue of Jamaica and identified a two-way relationship between tourism and GDP. Tang
(2013) also applied the causality and co-integration method to study the relationships among Malaysia’s inbound tourism, GDP, and exchange rate; the empirical
result suggested long-term two-way relationships among the variables. Tugcu (2014) adopted panel data and found two-way relationships between the tourism
and economic growth of 12 European countries; the study also determined that tourism leads economic growth in 4 Asian countries and that no relationship
exists between the two variables in Africa.

Oh (2005) adopted a co-integration and causality test for Korea and found that economic growth leads to an increase in tourism. Po and Huang (2008) used the
threshold regression model to test tourism and found that tourism leads economic growth in Regimes 1 and 3 and that the relationship in Regime 2 is not
significant. Akinboade and Braimoh (2010) argued that no two-way relationship exists between the tourism and economic growth of South Africa. Arslanturk et
al. (2011) contended that the relations between the GDP and tourism revenues of Turkey from 1963—-2006 reject the causality test.

Belloumi (2010) conducted a co-integration and causality test and found that only a one-way relationship exists between the tourism development and
economic growth of Tunisia. Ekanayake et al. (2012) adopted the panel co-integration method and suggested that 50 major countries promoting tourist visits to
America have long-run equilibrium relations. Nanthakumar et al. (2013) adopted a structural break and dynamic co-integration method to investigate the
relationships among tourism revenues and found structural break effects for Singapore, Indonesia, and Thailand, which promote inbound tourist visits to
Malaysia. Said et al. (2013) employed auto-regression model and a causality method and found that in Tanzania, a two-way relationship exists between tourism
and inflation, and a one-way relationship exists between exchange rate and tourism. Kili¢ and Bayar (2014) suggested that a two-way causality relationship exists
between the exchange rate and tourism in Turkey under the GARCH, co-integration, and causality methods.

Lee and Chou (2014) further adopted the gravity model with the dynamic panel data method to investigate tourism. Sequeira and Campos (2005) also adopted
the panel data method and found that tourism leads economic growth in tourism specialization countries. Tiwari (2011) adopted the panel fix effect and random
effect with the Hausman test and found that tourism revenue highly affects a country’s economic growth but excluding the import and export of goods and
services. Mushtaqg and Zaman (2013) also suggested that positive significant relations exist between tourism revenue and GDP and trade openness.

3. METHODOLOGY AND DATA

3.1 PANEL UNIT ROOT TEST

The panel unit root test method is combined with time series and cross-sectional data to overcome the data shortage issue of the traditional unit root test. In
this work, we adopt the non-stationary panel unit root test proposed by Im et al. (2003) and Levin et al. (2002) (i.e., IPS test and LLC test). In the panel unit root
test, testing power increases with the increase in cross-sectional data, and the null hypothesis denotes the time series data in the panel unit root. Levin et al.
(2002) suggested a panel data-based augmented Dickey—Fuller (ADF) test parameter by maintaining the same cross-sectional regime as that in Eq. (4.1).

K
aYit =q WY1t jél ajsYir-j *ay (4.2)

. . = - ty:f//s.e.(f/)
wheret=1,..., T denotes time and i = 1,..., N denotes the individual country. The test statistic is
root. However, the null hypothesis and alternative hypothesis are limited by the same cross-sectional regime.

Im et al. (2003) expanded the LLC test for first-difference auto-regressive coefficients to allow the null hypothesis to cross the regime. The null hypothesis in the

, which represents the null hypotheses with unit

t
IPS varies with the unit root. The IPS test involves average group analysis and the use of (¢ to present the following £ statistic.

7 =N(T - E(f)) / \Var () (4.2)

T=(/ N) Z t
where and E(D) andvar(t) gonote the average and variance statistic by simulation, respectively. z converges to a normal distribution. Im
et al. (2003) improved this equation with sample characters; the testing power of the improved equation is better and more robust than that of the LLC test.
3.2 PANEL CO-INTEGRATION TEST
We follow the method of Pedroni (2000, 2004) and use the panel co-integration method. The dataset includes time series and cross-sectional datasets. The
chosen method has greater testing power than the traditional test. The main mechanism of the method is similar to the analysis proposed by Engle and Granger
(1987). However, this methodology requires residual terms from panel data and the use of a non-parametric method for modifications. Hence, in using the
methodology to test the different variable relations among the datasets in this study, the null hypothesis is set up to be a non-co-integration relationship.

Vit =Gt 941+ BiXiy T BaXat ot BriXmit it (4.3)

R4

. - -1 2. M )y ; . Xmit = X1t Emit . .
Where m denotes the regression coefficient. is the I(1) integration, and ! E . The equation describes a co-
integration system and allows heterogeneity among panel datasets. The fixed effect and individual trend are allowed by the differential slope of the coefficient.
Pedroni (2000) suggested seven panel co-integration test models. The first model is a non-parametric variance ratio statistic. The second model is a test statistic
similar to rho-statistics that shows non-parametric panel data styles. The third model constructs a parameter test such as the ADF test to determine the lagged
number on the model. The three models are based on the average analysis. The statistic in the first model is similar to the Phillips—Perron (PP) rho-statistics. The
other two are similar to the PP t-statistics and ADF statistics. These different statistics are based on the assumed heterogeneity of the co-integration relations
between two individual variables. These statistics are defined as follows:

Within-samples statistic

Xrvi t

Panel v-Statistic ZI\;V (Z Z Lli |2t 1)_1 (4.4)
_lt 1
W 2.2 —ANT ..
Panel rho-Statistic (Z Z ) X X (Li_qalic = A) (4.5)
Zp t= 1'—1:11 it-1 2,1t
Panel PP-Statistic W 2 Z z 2 *2 _Eg g 2 ¥ o (4.6)
7 =6t 2 2 bafie-d) 7z 2 b Cie- 2l
o N - N T
Panel ADF-Statisti w (272 12 7202 5 3 4.7
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Between samples statistic
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Group rho-Statistic B (Z Z I:_2 2 ) 1N 3 S (i qalic = A) (4.8)
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3.3 PANEL ERROR CORRECTION MODEL
We follow the work of Koop et al. (2006) in constructing a panel VECM model for testing the existence of causality between variables. Let i denote the individual

BiXit1=Zi1-1

L X
of the cross-sectional unit (i=1..N ), and let It denote the vector of observations. If , then the panel VECM model can be written as
' K

AXI t = Ui + O'i (’BI X| ,t_l) + hélyl ,hAXI ,t—h + Si t (4‘11)

a; andg; ) ) | ) ; ) )
Where are the matrixes with full ranks. The model allows co-integration relations across countries; hence, we can expand the aforementioned mark.

=9(B)  AXie " E

For instance, the co-integration space is ! ! , and Oty presents the mentioned error correction item Z"t 1. The co-variance matrix It is as
follows:

BN (4.12)
E(é‘i’tijs) = Z” for t=s

If the error correction term has no relations with the sample period but is related to the cross section of the individual, then model elasticity exists in the rank
assumption. Hence, we construct a panel VECM model with panel vector correction terms and investigate the adjustment process for tourism and economic
growth. The panel VECM model is constructed as foIIows

TRt =Ug +a57% 19+ Z %R -n E z 22 R n + X Z 280 -h*E z 2anlit-h T ERit (4.13)
CDRy =Ug +a3Zy o+ h§1b_|j Rt hzzlbz PRt hzzlbz b t-h +h§1b ahli t-h +écopjt (4.14)
K K K K
At =V *a3% 1% DG nt ZCan R -n* 2080 1-n + Z C al e Eat (4.15)
Tt =l vaggqt z R TN Z danR-n* Z Z H3n®Rin*Z Z JanMien et (4.16)
i -1

Where i denotes country and u denotes the intercept. denotes the error correction terms, and k denotes the lagged period. & denotes the residual terms,
TR denotes the inbound tourism revenues in time t, GDP denotes the gross domestic product, TA denotes the inbound tourism number in time t, and T denotes
the trade volume in time t.

3.4 Panel Causality Test

We adopt the panel data unit root test and panel causality in this study with consideration of the vital role of causality among variables. For analysis, previous
studies assume that causality is independently and identically distributed among variables. However, many disturbances exist among variables, and maintaining
the individual characteristics of the variables is difficult in practice. An understanding of the causality effect will thus help predict the behavior of variables.
Granger (1969) suggested that causality could be used to identify whether a model can decrease prediction errors. We consider the linear model as

() L ()
A R F R R P F! (4.17)
it i =@patiT)
Where ' is typically iid and ! ' is a dependent cross group, the dependence of which is a normal variable with distribution. According to the

null hypothesis, Xi cannot predict Yi. Such hypothesis is a homogeneous non-causality assumption.

3.5 Data and Variable Selection

Data obtained from the World Development Indicators database are used to screen 67 countries whose inbound tourists reached one million in 2013. According
to the classification by the IMF, we separate the data into two groups comprising 25 advanced countries and 42 emerging countries according to the annual data
from 1995 to 2013. The variable measurements used are international inbound tourism revenues (TR), gross domestic production (GDP), trade (T), and
international inbound tourism number (TA). Relevant information is listed in Tables 1 and 2.
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TABLE 1: SAMPLE COUNTRIES
Advanced Economies (25)

Australia |France Korea Spain

Austria  |Germany |Malta Sweden
Belgium |Greece Netherlands |Switzerland
Canada |lreland Norway United Kingdom
Cyprus Israel Portugal

Denmark |Italy Singapore

Estonia |Japan Slovenia

Emerging and Developing Economies (42)
Algeria Dominican [Malaysia South Africa
Argentina |Egypt Maldives Sri Lanka
Armenia |El Salvador|Mexico Tanzania
Brazil India Morocco Thailand
Bulgaria |Indonesia |Namibia Tunisia
Cambodia|Jamaica [Nicaragua |Turkey

Chile Kyrgyz Peru Uganda
China Lao PDR  |Philippines |Ukraine
Colombia |Latvia Poland Uruguay

Costa Rica|Lebanon |Romania
Croatia Lithuania [Russian
Data source: World Development Indicators database.

TABLE 2: VARIABLES MEASUREMENT

Variable | Description Measurement Data source
TR Inbound tourism revenues | USD WDI
GDP Gross domestic product uUsD WDI
TA Inbound tourism number People WDI
T Trade volume Exports of goods and services (USD) | WDI

Data source: World Development Indicators database.

4. EMPIRICAL RESULT
4.1 PANEL UNIT ROOT TEST RESULTS
We adopt the LLC, IPS, and ADF unit root tests with the international inbound tourism revenues, GDP, inbound tourism number, and trade variables of different
countries to identify whether a unit root exists within the time series. The null hypothesis states that if not statistically significant, the time series with a unit root
is non-stationary. When a variable is affected by the differences involved in the rejection of the null hypothesis, the series is deemed to be stationary (i.e., I(d)
integration). Generally, the economic data set is stationary with 1(1).
Table 3 shows that the advanced countries cannot pass the null hypothesis. Under certain differences, all the unit root statistics are significant; the rejection of
the null hypothesis implies I(1) integration.

TABLE 3: PANEL UNIT ROOT TESTS (ADVANCED ECONOMIES)

LLC IPS ADF
Individual effects | Level First difference | Level First difference | Level First difference
TR 1.5537 | -11.9412%** 5.7363 | -9.5565*** 8.6726 182.876***
GDP 2.0585 | -10.0979*** 5.9698 | -7.4382*** 12.1088 | 144.258***
TA 1.7389 | -8.2958*** 4.6512 | -7.9646*** 26.8043 | 156.736***
T 1.5333 | -15.0375*** 6.7812 | -12.271%** 5.5399 233.218***

Note:

1. Estimation results adopt regression with intercept model.

2. %, ** and *** denote significance at 10%, 5%, and 1% levels, respectively.

Table 4 shows the test results from emerging countries. The null hypothesis of the unit root cannot be significantly rejected. Next, we arrange the variables with
first differential and find that all statistics are significant. Hence, all the series are stationary by first differential. The variable series is I(1) integrated.

TABLE 4: PANEL UNIT ROOT TESTS (EMERGING AND DEVELOPING ECONOMIES)

LLC IPS ADF
Level First difference | Level First difference | Level First difference
TR 5.7828 | -8.5839*** 10.1984 | -7.8685*** 13.8181 | 219.953***
GDP | 9.3425 | -8.2153*** 13.5916 | -6.0149*** 5.9017 178.840***
TA 6.5924 | -7.3105*** 10.1520 | -7.4817*** 25.6176 | 209.810***
T 7.1774 | -13.4362*** 12.2650 | -2.1176*** 5.3771 308.800***

Note:

1. Estimation results according to the regression with an intercept model.

2. *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.

4.2 PANEL CO-INTEGRATION RESULTS

This study adopts the panel co-integration method proposed by Pedroni (2004) and finds co-integration relations among international tourism revenues, GDP,
inbound tourism number, and trade. Mehrara et al. (2014), Liu (2013), and Sriboonchitta (2010) also followed Pedroni (2004) and found that panel rho-Statistic
and group rho-Statistic do not yield significant results but that the other five test statistics have results that are significant enough to reject the null hypothesis;
they concluded that the series is co-integrated in the long-run. In the present work, we follow relevant research studies to identify which variables have
relationships and are co-integrated in the long term such that the series adjusts to equilibrium. ( Table 5)
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TABLE 5: PANEL CO-INTEGRATION RESULTS

Advanced Economies | Emerging and Developing Economies
Panel v-Statistic 2.3110** 1.37852*

Panel rho-Statistic -0.1302 0.2505

Panel PP-Statistic -2.5018*** -3.0726***

Panel ADF-Statistic | —-4.1413*** -2.0578**

Group rho-Statistic 1.6453 1.8475

Group PP-Statistic -2.5363*** -4.,0475***

Group ADF-Statistic | -2.8032%** -3.4938%**

Note: *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

4.3 PANEL VECM MODEL TEST RESULT

Engle and Granger (1987) suggested that variables with co-integration relationships can be adjusted to equilibrium but would diverge in the short run. Hence, we
must analyze their short-term dynamics using the VECM model. When we are certain that variables are co-integrated among individual economies, we proceed
to use a panel VECM model to analyze their dynamic adjustments in the short run. The optimal model criteria for screening to screen optimal lagged periods are
AIC and BIC. The results are as follows.

Table 6 shows the VECM model test results for the advanced countries. First, the VECM model obtains positive error correction terms ( ZI’t_l), which indicate
that when inbound tourism revenues diverge from the long-term equilibrium, such revenues would increase to adjust to the equilibrium in the long run. In this
case, the inbound tourism numbers in previous periods is significant to inbound tourism revenue. Second, the VECM model estimation for GDP achieves positive
error correction terms, which indicate that if GDP increases, the imbalance would adjust to reach equilibrium. In this case, the GDP and the inbound tourism
number in previous periods significantly affect the current GDP. Third, the VECM model of the inbound tourism number yields positive results and shows smooth
recovery speed. This result indicates that an increased inbound tourism number smoothly returns to equilibrium, in which case the effects of previous tourism
revenues, inbound tourism numbers, and trade volumes become apparent. Fourth, the VECM model for trade yields positive error correction terms, which
indicate that previous data on the inbound tourism number and trade volume would significantly affect the current trade volume. Furthermore, trade growth
would be affected by the lagged period, and previous inbound tourism numbers would affect export and import status. Hence, our work can offer adequate
inbound tourism data that tourism industries can use as reference in offering suitable services.

For the advanced countries, the variables of the current period are affected by the high GDP, and their growth rate is slower than that in previous periods.
Hence, the variables must be adjusted upward to reach long-term equilibrium. The trade and GDP variables adjust quickly, possibly because of the stable
economic growth, in which case enterprises transform their production for emerging markets to achieve economic growth while reducing trade volume. In
addition, tourism revenues adjust more smooth specialized in inbound numbers adjust speed present very slow.

TABLE 6: PANEL VECM MODEL TEST RESULTS

Advanced Economies
D (TR) D (GDP) D (TA) D (T)
CointEql 0.002300 0.115728 2.39E-06 0.148305
(0.00150) (0.08752) (6.9E-07) (0.03233)
[1.52884] [1.32238] [3.44927] [4.58665]
D(TR(-1)) | -0.045318 -5.133208 -7.81E-05 | -1.120572
(0.07122) (4.14360) (3.3E-05) (1.53093)
[-0.63627] [-1.23883] [-2.38147] | [-0.73195]
D(GDP(-1)) | 0.001903 0.335035 3.62E-07 0.034629
(0.00122) (0.07102) (5.6E-07) (0.02624)
[1.55859] [4.71724] [0.64321] [1.31966]
D(TA(-1)) | 451.1040 11055.52 0.346231 7620.946
(114.867) (6682.66) (0.05290) (2469.04)
[3.92718] [1.65436] [6.54522] [3.08661]
D(T(-1)) -0.002347 -0.218425 -3.43E-06 -0.169977
(0.00339) (0.19749) (1.6E-06) (0.07297)
[-0.69152] [-1.10600] [-2.19262] | [-2.32950]

Note: D () denotes first differential, parentheses () denote standard deviation, square brackets denote t statistic, and CointEql denotes error correction term.
Table 7 presents the VECM model test results for the emerging countries. First, in the VECM estimation of international tourism, the error correction term is
negative. If imbalance emerges, the inbound tourism revenue would adjust downward to reach equilibrium. Previous inbound tourism revenue, inbound tourism
number, and trade significantly affect current tourism revenues. Second, in the VECM model for GDP, the error correction term is negative and adjusts
downward to reach equilibrium. The GDP base is small in emerging countries, and the GDP variable is affected by previous data on inbound tourism revenue and
inbound tourism number. Third, the VECM model estimation for the inbound tourism number yields negative results that adjust downward to reach equilibrium
smoothly. Previous data on GDP and inbound tourism number will significantly affect the current data on the inbound tourism number. Fourth, in the VECM
model for trade, the coefficient is negative, which implies that with long-term adjustment, trade will adjust downward and return to equilibrium. Previous data
on GDP, inbound tourism number, and trade would significantly affect current trade variables. The trade variable will be affected by its lagged period, previous
GDP, and previous inbound growth rate.

In summary, an emerging country’s GDP and trade grow quickly over the long-run equilibrium. A possible reason is globalization, which motivates emerging
countries to attract foreign investment, promote economic growth, and increase trade export and import. Hence, the economic boom can lead to tourism
development. According to the empirical results on different economic groups, advanced countries should adjust their variables upward to reach equilibrium in
the short run. On the contrary, emerging countries should adjust their important factors upward to reach equilibrium. A possible explanation is that in advanced
countries, economic growth has reached a certain level in which the GDP is high enough to cause imbalance. However, in emerging countries, all factors show
imbalance over equilibrium in the short run. Foreign investment and low consumption might attract tourism industries and lead to high economic growth rate
that could push the adjustment downward in the short run.
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TABLE 7: PANEL VECM MODEL TEST RESULTS

Emerging and Developing Economies
D (TR) D (GDP) D (TA) D (T)
CointEql -0.010723 | -2.034943 | -8.85E-06 | -0.663450
(0.00196) (0.11533) (1.8E-06) (0.04905)
[-5.47715] | [-17.6442] | [-4.92922] | [-13.5267]
D(TR(-1)) 0.184450 -6.598949 | 3.21E-06 -0.973796
(0.05604) (3.30154) (5.1E-05) (1.40405)
[3.29126] [-1.99875] | [0.06241] [-0.69356]
D(GDP(-1)) | -0.000501 | 0.154503 -2.67E-06 | -0.041106
(0.00093) (0.05483) (8.5E-07) (0.02332)
[-0.53850] | [2.81761] [-3.13323] | [-1.76270]
D(TA(-1)) 108.8848 | 5708.173 | 0.156024 | 5457.451
(54.3824) (3203.75) (0.04985) (1362.46)
[2.00220] [1.78171] [3.13002] [4.00557]
D(T(-1)) -0.005843 | -0.179150 | -4.55E-07 | -0.166012
(0.00223) (0.13121) (2.0E-06) (0.05580)
[-2.62340] | [-1.36535] | [-0.22296] | [-2.97511]
Note: D () denotes first differential, parentheses () denote standard deviation, square brackets denote t statistic, and CointEql denotes error correction term.
4.4 CAUSALITY TEST
Table 8 shows the causality test for advanced countries. Only the variable sets for inbound tourism revenue and GDP and trade and GDP have significant one-
way relationships; that is, inbound tourism revenue and trade would affect GDP. The results indicate that promotion for tourism industries and terms of trade
would increase economic growth. Inbound tourism numbers have feedback causality relations with GDP, inbound tourism revenues, and trade. Controlling the
change in inbound tourism numbers could affect GDP, inbound tourism revenues, and trade growth. However, in two-way relationships, inbound tourism
revenue is not significant in trade; tourism revenues and trade would be affected by each other.

TABLE 8: CAUSALITY TEST IN ADVANCED ECONOMIES

Advanced Economies
Null Hypothesis: F-Statistic Prob.
GDP does not Granger cause TR | 0.1469 0.8634
TR does not Granger cause GDP | 3.4275 0.0334
TA does not Granger cause TR 6.8318 0.0012
TR does not Granger cause TA 10.8399 3.E-05
T does not Granger cause TR 0.1114 0.8945
TR does not Granger cause T 0.1439 0.8660
TA does not Granger cause GDP | 2.5518 0.0791
GDP does not Granger cause TA | 5.2497 0.0056
T does not Granger cause GDP 2.63576 0.0728
GDP does not Granger cause T 0.62655 0.5349
T does not Granger cause TA 8.42437 0.0003
TA does not Granger cause T 3.72219 0.0250

Table 9 shows the causality relation results for emerging countries. For emerging economies, we separate the variables into three groups, namely, inbound
tourism revenue with GDP, inbound tourism revenue with trade, and inbound tourism revenue with inbound tourism numbers. Only a one-way relationship
exists between inbound tourism revenue affecting GDP and inbound tourism numbers and trade affecting inbound tourism revenues. The results from inbound
tourism revenue tests benefit inbound tourism numbers and GDP, and trade leads to inbound tourism revenue growth. The one-way relationship among the
three groups indicates that emerging countries must continue to develop tourism industries if such industries can meet tourism requirements to provide capital
investment and promote economic development.

The aforementioned findings are similar, except for inbound tourism numbers to tourism revenues, trade to tourism revenues, and GDP to trade. These three
groups have different effects. The inbound tourism numbers of emerging countries would affect tourism revenue and could serve as basis of consumption price.
Advanced countries show insignificant relations between trade and revenue and between GDP and trade. A possible explanation is that advanced countries have
reached a certain level of economic growth and that competition among emerging countries leads to insignificant results among variables.

TABLE 9: CAUSALITY TEST IN EMERGING AND DEVELOPING ECONOMIES

Emerging and Developing Economies

Null Hypothesis: F-Statistic Prob.

GDP does not Granger cause TR | 1.9366 0.1450
TR does not Granger cause GDP | 3.6605 0.0262
TA does not Granger cause TR 1.3414 0.2621
TR does not Granger cause TA 5.6045 0.0038
T does not Granger cause TR 3.0136 0.0497
TR does not Granger cause T 0.8422 0.4312
TA does not Granger cause GDP | 3.9820 0.0191
GDP does not Granger cause TA | 9.1882 0.0001
T does not Granger cause GDP 31.3467 9.E-14
GDP does not Granger cause T 3.2022 0.0413
T does not Granger cause TA 6.6901 0.0013
TA does not Granger cause T 10.1424 5.E-05

5. CONCLUSION

This study adopts panel co-integration, VECM, and causality model to investigate long-term equilibrium among the variables of inbound tourism revenue, GDP,
inbound tourism numbers, and trade in different economies.

This work offers three contributions. First, the co-integration test reports the existence of a long-term equilibrium relation in different economies. Second, the
VECM model for different countries in the short run presents different outcomes for advanced countries and emerging countries. For example, all variables for
advanced countries should be adjusted upward to reach equilibrium in the short run; however, the same could not be said for emerging countries. A possible
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explanation is that advanced countries have reached a high level of economic growth, whereas emerging countries experience slow economic growth, which
could be influenced by high prices. However, emerging countries quickly develop their tourism industries and economies because of the low cost of materials
and labor. In this case, foreign capital flows into emerging countries (for instance, China and Indonesia), causes economic growth, and consequently increases
tourism growth rate. Third, this study finds significant differences between advanced and emerging countries, particularly in terms of the three groups
identified, namely, inbound tourism numbers and revenue, trade and revenue, and GDP and trade. Emerging countries tend be affected by revenue related to
price levels, whereas advanced countries do not maintain significant relationships between trade and revenue and between GDP and trade. A possible
explanation is that advanced countries have reached a certain growth level and are affected by globalization such that foreign capital flows into emerging
countries. In addition, GDP and tourism revenues do not exhibit causality.
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