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Abstract. ICT is one of the factors encouraging countries’ tourism demand. The
objective of this study is to test the long-run relationship between ICT and tourism
demand in Sri Lanka over the period of 1990 -2018. In this study, exploratory data
analysis technique, unit root test, bivariate cointegration technique employed as
analytical tools. The test result of exploratory data analysis shows that there is a positive
relationship between ICT and tourism demand in Sri Lanka. The unit root test results put
forward that the variables used in this study are stationary at their 1st difference. Further,
the bivariate cointegration test result points out that ICT in Sri Lanka has a long-run
relationship with tourism demand. The estimated coefficients of ICT in the short and
long-run highlights a beneficial relationship with tourism demand in Sri Lanka. The
estimated coefficient of error correction term informs that 0.9% of error will be adjusted
every year. The estimated value of Durbin-Watson test statistic indicates that the
estimated model is robust. Further, the test result of Granger causality test confirms one-
way Granger causal relationship from ICT to tourism demand.

Keywords: ICT, Tourism Demand, Bivariate Cointegration test, Granger
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1 Introduction

Digital tourism expedites the conventional tourism activities of a country, which helps to
improve and directive the countries’ tourism by sharing the tourism-related information
through various digital sources [10-15]. Information and communication technology (ICT) is
identified as an important determinant factor to digital tourism [8-15]. In the case of tourism,
ICT helps to tourist finding the information about their targeting tourism places, climate,
weather, accommodation, sceneries, geo-political, and socio-economic situations [3].
Therefore, it cannot be divided the ICT from tourism activities of a country [2-6].

Despite enough studies investigating the relationship between tourism and its
determinants, only few studies investigate the relationship between information and
communication technology and tourism demand [5]. However, it is realized that the role of
ICT on tourism demand is now important [9-13]. Thus, this situation underscores a depth
study on the relationship between ICT and tourism demand [4-9].

Sri Lanka is one of the developing countries which is famous among tourists all over the
world since the historical periods due to having lots of pioneer attractive tourism places. In
that respect, tourists' arrivals towards Sri Lanka have been growing increasingly for a long-
period. In 1970, 46247 tourists arrived to Sri Lanka which increased as 2333796 in 2018.
Therefore, from these statistics, it is known that Sri Lanka has become the popular tourism
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places among the tourists. In order to that, it is believed that the ICT has a major role in
promoting the tourists’ arrivals towards Sri Lanka. However, this contribution is not so far
confirmed by using statistical tools. Therefore, it is continuously being a research gap when
studying the relationship between ICT and tourism demand in Sri Lanka. Hence, the main
motivation of this study is to seek the answer to the research question of whether there is a
long-run relationship between ICT and tourism demand in Sri Lanka or not. For that, this
study establishes the following objective. The objective of this study is to test the long-run
relationship between ICT and tourism demand in Sri Lanka.

The rest of the study is organized as follows: Section 2 presents the review of literature,
Section 3 explains the research method used in this study, Section 4 discusses the empirical
findings of this study, and Section 5 concludes this study with some policy implications.

2 Review of Literature

ICT is a new phenomenon in the tourism industry, which nowadays rapidly grows, and in the
case of tourism, most of tourists believe that the ICT is one of the leading factors to find about
the tourism -related information. That is why, many governments attempt to promote the
tourism demand through ICT. In this juncture, many researchers address the relationship
between ICT and tourism demand. In that respect, [2] investigates the relationship between
ICT and tourism industry. In this study, it was found that tourism would be promoted by ICT.
[8] tests the impact of ICT on tourism demand in European Union which concluded that the
ICT was not the determinant factor of tourism demand in European Union. [1] conclude the
ICT helps to promote the sustainable tourism demand. [3] concludes the ICT is one of the
leading strategies to promote tourism demand. [7] examines the relationship between ICT and
tourism demand, this study concludes that tourism demand has been promoted by ICT. [6]
finds the ICT boosts the tourism demand. [9] summarizes that the ICT promotes the tourism
demand. Most of the literature conclude that ICT increase tourism demand and few literature
states that the ICT does not increase the tourism demand. However, no one so far interested
to study the relationship between ICT and tourism demand by using Sri Lankan time series
data. Therefore, it is needed to study the situation of Sri Lanka about the relationship between
ICT and tourism demand due to having a potential relationship between ICT and tourism
demand in Sri Lanka and it is the pioneer study in investigating the relationship between ICT
and tourism demand in Sri Lanka.

3 Research method

3.1 Empirical model specification and Data

Having critically reviewed the literature given above, this study, to attain the objective,
establishes the following empirical model specification, which can be written as follows:

1)

InTD, = By + B1InICT, + &,
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where TD, tourism demand, ICT; is information communication technology, S, is intercept,
B, is coefficient of ICT, and &, is error term.

Data for the variables used in this study were time series, covered the period of 1980-
2018. Total tourism arrivals were used as the proxy variable for the tourism demand (TA), as
well the total mobile cellular subscriptions were employed as the proxy variable for the
information communication technology (ICT). The data for tourism demand were collected
from Sri Lanka Tourism Development Authority (SLTDA). The data for ICT were gathered
from the World Bank database. All the data for the variables used in this study were
transformed into natural logarithmic form in order to make the normality and linearity of the
data series.

3.2 Analytical method

In this study we employed both exploratory and inferential data analysis techniques to attain
the objective. The exploratory data analysis included scatter plots, confidence ellipse with
Kernel fit. Inferential data analysis consisted of unit root test, Engel- Granger cointegration
test, and Pairwise Granger causality test.

As to time series, unit root test is very important to least the spurious relationship between
the time series variables. By using the unit root test, it can be confirmed the order of integration
of the variables. Accordingly, this study employed the Augmented Dickey-Fuller (ADF) unit
root test to confirm the order of the variables used in this study. In the case of time series
analysis, it is necessary to check the order of integration of the series. despite number of unit
root tests applied in empirical studies, this study employed the ADF unit root test.

As two variables have been employed in this study, Engel- Granger bivariate
cointegration test was recommended to test the long-run relationship between ICT and tourism
demand. In order to apply this technique, both independent and dependent variables should
be stationary at their 1st difference. As to Engel- Granger bivariate cointegration, if the
variables are stationary at their 1st difference, the ordinary least square regression (OLS)
method directly will be applied to the equation (1). Once estimated the OLS regression by
using the equation (1), the error term given in equation (1) were estimated using the following
equitation as:

)
& = InTD, — [By + B InICT,]

If the estimated error term (&,) is stationary at its level, it can be concluded that the
variables used in thus study are cointegrated between them, meaning that there is a long-run
relationship between ICT and tourism demand. Otherwise, no cointegration.

Once confirmed the long-run relationship between the variables used in this study, the
next step was that estimating the short-run dynamics of the variables used in this study. In
order to that, this study employed the error correction model (ECM) proposed by [4]. The
ECM of this study can be written as follows:

3)

AlnTDt = BO + ,BlAlTLICTt + Bzét—1 + Ug
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where A is the notation of 1% difference, &,_; is the one period lag value of the residuals
derived from the equation (1), u, is the error term, and f3, is coefficient of error term.

The estimated model of this study was validated based on test statistic of the Durbin-
Watson d test and R? of the estimated model given in equation (1). the null-hypothesis that
there is no-first order serial correlation in the disturbance (&;) which was rejected if the
Durbin-Watson d statistic would be less than the R? of the estimated model given in equation
(1). Therefore, the decision was the estimated model of this study does not suffer from the
serial correlation issue. This technique was introduced by [5].

Testing the Granger causal relationship between the variables used in this study was
another analytical technique employed in this study. In that respect, the Pairwise Granger
causality test for short-run causal relationship between the variables and coefficient of error
term for long-run causal relationship between the variables were employed in this study [4].
The test equation of Pairwise Granger causality can be defined as follows:

4)
E(Yt+h |]c: Xc) = E(Yt+h|]t)

where J; is the information sets considering the past observation of X, and Y; up to and
including time (t).

4 Results and Discussion

Figure 1 shows the relationship between ICT and tourism demand in Sri Lanka which explains
that ICT in Sri Lanka promotes the tourism demand, which means when increasing ICT,
tourism places and tourism-related activities are easily reached to international tourists. Thus,
there is possibility that tourists’ arrival towards Sri Lanka would increase by the means of
ICT.
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Figure 1. Relationship between ICT and Tourism Demand in Sri Lanka.
Source: E-views software
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Given in Table 1 are the test results of Augmented Dickey-Fuller unit root test, which
confirms that the variables used in this study are non-stationary at their level, and become
stationary at their 1st difference.

Table 1. ADF unit root test results

Variable Augmented Dickey-Fuller

(ADF) test Decision
At level 15t Difference
InICT, -1.389 -5.341 1(1)
(0.840) (0.001)
[InTD, -0.906 -3.942 1(1)
(0.941) (0.023)

Source: E-views software

Provided in Table 2 is the test results of cointegration between the variables of ICT and
tourism demand in Sri Lanka, which indicates that the ADF unit root test result for residual
given in equation 2 is stationary at 5% significance level. Therefore, it can, based on the
Engel and Granger cointegration test, be concluded that ICT in Sri Lanka has a long-run
relationship with tourism demand.

Table 2. Bivariate Cointegration test result

Augmented Dickey-

Variable Fuller (ADF) test Decision
At level
g -4.085 1(0)
(0.017)

Source: E-views software

The estimated equation given in below illustrates the long-run coefficient of independent
variable used in this study. In that respect, the estimated coefficient of ICT demonstrates that
1% increases in the usage of ICT in Sri Lanka promote the tourism demand by 0.146%.

InTD, = 11.28 + 0. 146InICT,
t =(30.532) (5.627)
R?2= 0.5398 d=0.1516

It is essential in Econometric analysis that the validation of estimated model. In order to
validate the estimated model, there are number of techniques that have been followed by the
empirical studies. However, as to this study, the Durbin Watson d test is more appropriate
when using bivariate [5]. In this context, the null hypothesis that there is no first order serial
correlation in the disturbance (&) should not be rejected when the Durbin-Watson d statistic is
less than the R In the event of this study, the R?is 0.53 and Durbin-Watson d statistic is 0.15.
As Durbin-Watson d statistic is less than the R?, the null hypothesis is accepted. Therefore, it
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can be concluded that the estimated model of this study does not suffer from serial correlation
effect which further concludes that the estimated model is robust.

The estimated short-run dynamics of the variables used in this study are given in the below
equation. The test result indicates that short-run changes in ICT has a significant positive effect on
tourism demand. Further, the estimated coefficient of error correction term indicates that it is
negative, less than one and statistically significant. Therefore, it can be concluded that the response
variable of this study moves towards the long-run equilibrium path. Further, the estimated
coefficient of error correction term is 0.009, which means that 0.9% of error will be corrected every
year.

IAInTD, = 0.130 + 0.1551nCT, - 0.00%,.,
to=(10)  (180)  (1%9)
R = 08702 d=01543

Presented in Table 3 is the test results of pairwise Granger causality test from a single equation.

The null hypothesis that ICT does not Granger cause tourism demand in Sri Lanka is rejected at

5% significance level as the corresponding p-value is less than 0.05. On the other hand, the test

result further indicates that the null hypothesis that tourism demand does not Granger cause ICT is

not rejected as the corresponding p-values is greater than 5% significance level. Therefore, it is

concluded that there is one-way Granger cause from ICT to tourism demand over the study period.
Table 3. Pairwise Granger Causality Test

Null Hypothesis Obs.  F-statistic p-value
AlnTA, does not Grnager Cause AlnICT, 25 0.409 0.748
AlnICT, does not Grnager Cause AInTA, 3.222 0.047

Source: E-views software

In addition to the short-run Granger causality, the estimated coefficient of error correction
term given in estimated short-run equation indicates the long-run causality between the variables
used in this study. Therefore, as the estimated coefficient of error correction terms satisfies all
statistical needs, it can be concluded that there is a long-run causal relationship between the
variables.

5 Conclusion and Policy implication

This study has investigated the long-run relationship between ICT and tourism demand in Sri
Lanka over the period of 1990 -2018 by using different analytical tools. The exploratory data
analysis indicates that the ICT in Sri Lanka has a positive relationship with tourism demand. The
ADF unit root test indicates that the variables used in this study are stationary at their 1st difference.
The test result of bivariate cointegration technique states that ICT in Sri Lanka has a long-run
relationship with tourism demand. Further, the estimated coefficient of ICT in both the long-run
and short-run indicate that they have beneficial relationship with tourism demand in Sri Lanka.
The diagnostic test result indicates that the estimated model is robust. The test result of Pairwise
Granger causality test confirms that there is one-way Granger causal relationship from ICT to
tourism demand in Sri Lanka. The overall conclusion of this study is that ICT in Sri Lanka promote
the tourism demand. Therefore, as ICT is one of the potential factors in promoting the tourism
demand in Sri Lanka, this study suggests that ICT should be used in a correct way to increase
tourists’ arrivals into Sri Lanka more and more.

73



References

[1].
[2].
[3].
[4].
[5].
[6].
7).
[8].

(91

[10].

[11].

[12].

[13].
[14].

[15].

Ali A, Frew AJ. ICT and its Role in Sustainable Tourism Development. In ENTER 2010 Feb 10
(pp. 479-491).

Aramendia Muneta ME, Ollo Lépez A. ICT Impact on tourism industry. International Journal
of Management Cases 2013; 15 (2): 87-98. 2013.

Bethapudi A. The role of ICT in tourism industry. Journal of applied economics and business.
2013 Dec;1(4):67-79.

Engle RF, Granger CW. Co-integration and error correction: representation, estimation, and
testing. Econometrica: journal of the Econometric Society. 1987 Mar 1:251-76.

Granger CW, Newbold P, Econom J. Spurious regressions in econometrics. Baltagi, Badi H. A
Companion of Theoretical Econometrics. 1974:557-61.

Januszewska M, Jaremen D, Nawrocka E. The effects of the use of ICT by tourism enterprises.
Zeszyty Naukowe Uniwersytetu Szczecinskiego. Service Management. 2015;16:65-73.

Nicolae JC, Sabina DB. The ICT implication on CSR in the tourism of emerging markets.
Procedia Economics and Finance. 2012 Jan 1;3:702-9.

Petrovic J, Mili¢evi¢ S. The ICT Impact on Inbound and Outbound Tourism Demand in the EU.
Management: Journal of Sustainable Business and Management Solutions in Emerging
Economies. 2020 Jan 1;25(1):47-55.

Rajamohamed HR. Analyzing the importance of ICT in tourism industry with reference to
Thailand. Available at SSRN 2739491. 2016 Feb 28.

Sadr SM. The role of ICT in tourism industry on economic growth: Case study of Iran. European
Journal of Business and Management. 2013;5(17):159-65.

Shrestha D, Wenan T, Gaudel B, Maharjan S, Jeong SR. An Exploratory Study on the Role of
ICT Tools and Technologies in Tourism Industry of Nepal. In International Conference on
Mobile Computing and Sustainable Informatics 2020 Jan 23 (pp. 93-110). Springer, Cham.
Wagaw M, Mulugeta F. Integration of ICT and tourism for improved promotion of tourist
attractions in Ethiopia. In Applied Informatics 2018 Dec 1 (Vol. 5, No. 1, p. 6). Springer Berlin
Heidelberg.

Waghmode ML, Jamsandekar PP. Role of ICT in tourism. International E-journal of ongoing
research in management and IT e-ISSN. 2013:2320-0065.

Werthner H, Klein S. ICT and the changing landscape of global tourism distribution. Electronic
markets. 1999 Jan 1;9(4):256-62.

Zhang KS, Chen CM. The Impact of ICT on Tourism Business Model: Take Ctrip Group
Marketing as an Example. In 2019 IEEE Eurasia Conference on 10T, Communication and
Engineering (ECICE) 2019 Oct 3 (pp. 373-376). IEEE.

74



