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Forecasting international tourist arrivals in
formulating tourism strategies and planning: The
case of Sri Lanka
S.C. Thushara1,2*, Jen-Je Su2 and Jayatilleke S. Bandara2

Abstract: In some developing countries, tourism-led growth strategy has been
used to accelerate growth, generate employment opportunities and increase for-
eign exchange earnings. To maximise benefits from the tourism industry, appro-
priate policy decisions, infrastructure development and conducive business
environments need to be developed. For that, accurate forecasting of international
arrivals is vital. Tourism has been identified, as a driving force of post-war economic
development in Sri Lanka. The main purpose of this study is to develop accurate
forecasting models for total international arrivals in Sri Lanka and its top 10 source
countries using SARIMA method. Monthly data from January 1984 to
December 2016 were used as the training sample and data from January 2017 to
December 2017 were used to evaluate the accuracy of the selected models. Results
demonstrate that (a) achieving Sri Lankan Government’s forecast of four million
tourist arrivals by 2020 is highly unlikely, (b) accurate forecasting is necessary for
tourism strategies and planning, and (c) the SARIMA method provides accurate
forecasts in the presence of seasonality. Finally, the findings in this study will be
useful for government agencies and private establishments in the industry in their
policymaking, designing promotional campaigns, and planning infrastructure.
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1. Introduction
Accurate forecasting in international tourist arrivals is essential for tourism planning and
policymaking (Bangwayo-Skeete & Skeete, 2015; Chu, 2009; Hassani, Silva, Antonakakis, Filis,
& Gupta, 2017; Silva, Hassani, Heravi, & Huang, 2019; Sun, Wei, Tsui, & Wang, 2019). Moreover,
in particular, it is imperative for destination management (Liu, Tseng, & Tseng, 2018; Yang &
Zhang, 2019), infrastructure development (Gunter & Önder, 2015; Yang & Zhang, 2019), and
tourism investments. The development of policies and plans are particularly important in
evaluating the scarcity of resources available to support development initiatives and the
efficient allocation of these scarce resources (Jenkins, 2015). This is, in turn, of relevance
when developing countries use tourism-led development strategies to facilitate inclusive eco-
nomic growth, employment generation, an increase in foreign exchange earnings and poverty
reduction. Some countries use tourism strategies and plans to stimulate the tourism sector by
setting targets, particularly international tourist arrival targets, and developing policies to
achieve those set targets. Very often the targets are set without accurate forecasting or
without any forecasting of international tourist arrivals. This often leads to failure in achieving
the targets because they are too ambitious (Fernando, 2016).

The main motivation of this paper is to demonstrate the role that accurate forecasting of
international tourist arrivals can play in formulating tourism strategies and plans in developing
countries, using Sri Lanka as a case study. We use Sri Lanka as a case study for the reason that its
tourism sector suffered for close to three decades due to the ethnic conflicts and political violence
which came about in the early 1980s and lasted until May 2009. Moreover, Sri Lanka currently lacks
an accurate forecasting method which has resulted in a massive gap between forecasts and the
actuals (Fernando, 2016). It is well documented that protracted civil wars and political violence
have detrimental effects on economic growth, particularly within the tourism sector (Fernando,
Bandara, Liyanaarachch, Jayathilaka, & Smith, 2013a). For this reason, developing countries
emerging from protracted civil wars and conflicts very often experience post-conflict tourism
booms as a result of strategies introduced to revive the long-suffered tourism sector during
conflicts. Sri Lanka is no exception as tourism has become one of the fastest-growing sectors in
the Sri Lankan economy. While Lonely Planet nominated Sri Lanka as the number one destination
in the world to visit in 2013 and 2019, Forbes Magazine ranked Sri Lanka within “top ten coolest
countries” to visit in 2015. Similarly, the New York Times nominated Sri Lanka as one of the top
locations to visit (see Ministry of Tourism Development and Christian Religious Affairs [MTDCRA],
2016). Very recently GlobalData, a UK-headquartered digital media company, also listed Sri Lanka
as the fourth fastest-growing tourism market in the world behind Iceland, Japan and Hungary for
the period between 2017 and 2021 (The Island, 2018).

With the rising popularity of Sri Lanka as an international destination, the previous government
launched the “Tourism Development Strategy 2011–2016” (TDS) by recognizing the key role that
tourism could play in post-conflict development (Ministry of Economic Development, 2011). It has
been followed up by the current government of Sri Lanka through the launch of the “Sri Lanka
Tourism Strategic Plan 2017–2020” (TSP). This strategy seeks to position tourism as a central pillar
of the economy and support the tourism vision 2025 which aims to achieve the UN’s Sustainable
Development Goals on tourism (MTDCRA, 2016). For these reasons, Sri Lanka provides an ideal case
study to demonstrate the importance of accurate forecasting in international tourist arrivals in
formulating tourism strategies and plans. The findings in this study will be useful to other countries
for developing accurate forecasting models for tourism demand or any other economic variables
where seasonality is an issue.
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Against the above background, the main aim of this paper is to develop appropriate models to
forecast both total international tourist arrivals and arrivals from the top 10 source countries to Sri
Lanka. Arrivals from 10 major source markets contributed to 66.9% of the total international
arrivals in 2016 (SLTDA, 2006–2017). We have three specific objectives. Firstly, we will demonstrate
the importance of accurate forecasting of international tourist arrivals in countries like Sri Lanka
which heavily depend on tourism to achieve their development goals. Secondly, given that Sri
Lanka is constantly falling behind arrival targets, we discuss the possibility of achieving the set
target of 4 million tourists by the end of 2020. Finally, strategies and policies required to minimise
the gap between the targets and actual arrivals numbers are discussed.

This paper is structured into seven sections. The next section provides a brief overview of tourism
in Sri Lanka by highlighting the contribution of tourism to the Sri Lankan economy. This demon-
strates how Sri Lanka has formulated tourism strategies and plans without proper forecasting and
emphasizes the need for accurate forecasting. Section 3 provides a brief literature review on
forecasting international tourist arrivals to lay the foundation for the method and data used in
this paper as described in Section 4. The results are presented in Section 5 and the detailed
discussion on results and policy implications emanating from the results are presented in
Section 6. The final section presents concluding remarks.

2. Nature of tourism industry and tourism planning in Sri Lanka

2.1. Overview of Sri Lankan tourism
Sri Lanka is an island in the Indian Ocean, southeast of the Indian subcontinent with a total area of
65,610 km2 and a 1,340 km long coastline. Sri Lanka has more than 2,500 years’ worth of written
history, which has created many heritage sites for tourists to visit. In addition, tourists who visit Sri
Lanka can enjoy a diverse range of tourism products, including pristine beaches, sports and
adventure, mind and body wellness, scenic beauty of the country, wild life and nature, people
and culture-related products, and many festivals throughout the year. These together offer visitors
a very rich and enjoyable travel experience. Therefore, Sri Lanka has been blessed with an
abundance of tourism assets ranging from “sun, sea and sand” to nature and historical heritage.

However, over several decades, since the early 1980s, tourism in Sri Lanka has suffered due to
internal political conflicts and violence. Following the end of nearly three decades of brutal conflict
in May 2009, Sri Lanka has witnessed an unprecedented rise in international tourist arrivals similar
to the post-war tourism booms experienced by other countries in the region (e.g. Vietnam,
Cambodia and Laos). International tourists are very sensitive to conflict and violence in destination
countries. There is a large body of literature on recent trends in tourism (see Fernando, Bandara, &
Smith, 2013b; IPS, 2017) and we do not intend to repeat the available literature. Rather, we
present updated figures to highlight recent trends and patterns in relation to international tourist
arrivals, the occupancy rate, employment in the tourism sector and foreign exchange earnings
from tourism. As shown in Figure 1, the number of international tourist arrivals to Sri Lanka sharply
increased after 2009 breaking all previous historical annual and monthly tourist arrivals records.
The total number of arrivals nearly doubled within 2 years after the end of conflict and it has
grown almost four times within 6 years (from 447,890 in 2009 to 855,975 in 2011 and 1,527,153 in
2014). The number of arrivals further increased in the following years, reaching 2,116,407 by the
end of 2017. However, the year-on-year growth rate of arrivals is gradually declining indicating
that the future arrival growth rate is likely to be lower unless the government launches an
aggressive promotion campaign targeting both traditional and non-traditional markets and
makes appropriate policy decisions to attract more tourists.

Until the beginning of this century, the Sri Lankan tourism sector depended primarily on tradi-
tional sources such as the UK and Germany. As can be seen from Figure 2, the UK and Germany
dominated the Sri Lankan tourist market until about the year 2000 in terms of the number of
arrivals. The proportion of arrivals from Western European countries was about two-thirds of the
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total arrivals while Asia, particularly India and China, contributed around 20 to 30% (IPS, 2017,
p. 130). This trend has changed over the last 15 years and India has become the main source of
tourist arrivals with arrivals from China also increasing sharply. The top 10 source countries are
presented in Table 1. Rapid economic growth in both India and China, the proximity of India and its
close economic relationship with Sri Lanka, and Chinese involvement in the Sri Lankan economy
through its infrastructure and other development projects have been the main reasons for these
changes in trends and patterns in tourist arrivals to Sri Lanka.

Although the arrival numbers from Europe, particularly from the UK and Germany, have not
increased at a similar rate to that of India and China, these two traditional markets are still
important in terms of guest nights. This demonstrates that traditional tourism sources are still
important. Tourists from these countries tend to spend more time in Sri Lanka than tourists from
India and China. The average duration of a tourist’s stay in the country has been around 10 nights
and this has not changed much over the last two decades or so according to data published by
SLTDA.
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With the post-conflict tourist boom after 2010, the hotel occupancy rate has increased
sharply as shown in Figure 2. During the period of conflict, the hotel occupancy rate was low
and fluctuated between 30% and 60% depending on several episodes of peace talks and
breakouts of violence during the conflict period. It was below 50% during the last stage of
conflict. With the rapid increase in tourist arrivals after the end of conflict, the hotel occu-
pancy rate has increased sharply to over 70% and reached a peak level of nearly 75% in 2016
(SLTDA, 2017).

Figure 3 illustrates that the number of total employees in the tourism sector, including direct and
indirect employment, has increased sharply after 2009 demonstrating the new employment
activities that the tourism boom has created both directly and indirectly in tourism-related
activities. Foreign exchange earnings from tourism have also increased significantly after the
end of conflict which is consistent with the sharp increase in arrival numbers (see Figure 4).
Tourism has become the third biggest foreign exchange earner in the country after migrant
remittances and ready-made garment exports.
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All the above facts demonstrate that the Sri Lankan economy is currently experiencing a tourism
boom. This is evidenced by a record-breaking number of international tourist arrivals, foreign
exchange earnings, employment generation and investment in the tourism sector. However, as
the present government has correctly identified in its Tourism Strategic Plan 2017–2020 (hereafter
TSP), growth in the sector “has taken place predominantly organically, without a definite vision and
without coordinated planning” (MTDCRA, 2016, p. 3). The TSP further states that Sri Lanka’s current
tourism sector “lies along the continuum from exploration to development, depending on the
destination” by using Butler’s (1980) concept of tourism life-cycle. The government has identified
that the tourism sector “has not fully captured its true potential and thus has not reaped the
expected benefits” (MTDCRA, 2016, p. 4). That is why the current government is labelling tourism in
Sri Lanka as “A Story of Untapped Potential” in its TSP (See MTDCRA, 2016 for details).

In order to estimate direct and indirect contribution of tourism in the Sri Lankan economy, the World
Travel & TourismCouncil (WTTC) has used an economy-wide approach to calculate the total contribution
of tourism to GDP, foreign exchange earnings and total employment in an economy (both directly and
indirectly). It hasmade a comprehensive estimation on tourism contribution to GDP and employment in
its recent publications by capturing the above-mentioned direct, indirect, and induced effects by
identifying relevant sectors (WTTC, 2017). While the direct contribution of the tourism and travel sector
was about 5.3% of GDP in 2017 with this predicted to increase up to 5.7 by 2028, the total contribution
(both direct and indirect) to GDPwas about 11.6% of GDP in 2017. This is predicted to increase up to 12.3
by 2028. Similarly, in 2017, the total direct employment in the sector was around 404,000 (5.1% of total
employment) and the total employment (direct and indirect) was around 875,000 (11.0% of total
employment). The total employment of the economy due to an expansion in tourism is predicted to
increase up to 898,000 and 1,037,000 (12.8% of total employment) by 2028. The total foreign exchange
earnings from tourism, which was around US$ 4.7 billion (25.3% of total export earnings), are predicted
to increase up to US$ 9.4 billion (30.2% of total export earnings) by 2028.

2.2. Recent developments in tourism strategies and planning in Sri Lanka
World Tourism Organization predicted that global international tourist arrivals will reach the
1.8 billion mark by 2030 with a 43 million increase each year until 2030. The Asia Pacific region
is expected to get the most of share (UNWTO, 2011). Consequently, the prevailing peaceful
environment in Sri Lanka and UNWTO forecasts on the phenomenal growth in the industry offer
a great opportunity for Sri Lanka. However, there are some challenges that Sri Lanka is currently
facing. First, the room occupancy rate is increasing rapidly; in 2017 it stood at 73.27% (SLTDA,
2017). This signifies the importance of improving infrastructure and capacity in the hotel and
leisure sector to accommodate and facilitate the growing numbers of tourists. Second, the Sri
Lankan Government expected to achieve 2.5 million international tourists by 2016 but the actual
number was just over 2 million. As a result, the Sri Lankan Governments target of achieving
4.5 million tourists by 2020 was revised to 4 million. In contrast, Pacific Asia Travel Association
(PATA) predicts 3.7 million tourists by 2020 with an annual growth rate of 10.4%. However, from
a realistic perspective, it seems that these numbers are very ambitious given the fact none of the
previous targets were achieved, and the arrivals growth rate is declining.

To make use of new opportunities created by the post-conflict tourism boom and manage the Sri
Lankan tourism sector, tourism authorities need to use proper planning and analytical tools in
terms of forecasting and analysing the impacts of tourism on the Sri Lankan economy. In many
countries, econometrics and input-output modelling or computable general equilibrium (CGE)
modelling techniques have been used for this purpose. Unfortunately, it appears that Sri Lankan
tourism planners have not used such techniques in setting targets for the tourism sector or
measuring the contribution of the sector to the economy in the past. This practice has given rise
to some misleading projections as noted above. For example, targets for tourist arrivals in the
Tourism Development Strategy (TDS) implemented during the period between 2011 and 2016 were
not based on proper forecasting techniques.
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As shown in Figure 4, predictions for tourist arrivals in the TDS were based on an assumption that
consolidates the preliminary and then final target exponential growth without using a proper fore-
casting method. According to these predictions, a 12.9% to 28.6% growth in tourist arrivals was
expected in the first 4 years (2011–2014). Following this, the growth rate of tourist arrivals was
expected to accelerate up to 48.1% in 2015 before stabilising at around 25% growth in 2016. As
shown in Figure 5 however, although actual tourist arrivals were more than expected for the first 4
years of the strategy (from 2011 to 2014), Sri Lanka failed to achieve the target set by the TDS by the
end of 2015 and 2016 (that is 2.5 million). In part, this is likely due to the fact these targets were set
purely based on the assumption that the capacity of hotel accommodation would increase in 2015
and 2016. There was no consideration of the demand side of tourist arrivals and no proper forecasting
techniques were used by planners in setting targets (Fernando et al., 2013b).

As mentioned above, it is clear that the government has not used forecasting techniques for
setting targets in the TDS and instead relied on assumptions. However, over the last few years,
there have been some attempts to use simple modelling techniques to forecast tourist arrivals and
employment generation in Sri Lanka. For Embuldeniya (2016, 2017) carried out two modelling
exercises to forecast tourist arrivals and employment generation for the period 2016 to 2020. In
these studies, simple regression techniques were used for forecasting. In the 2016 study, it was
predicted that the number of arrivals to Sri Lanka would be four million by the year 2020. However,
it is unlikely this will be achieved by that time considering the actual number of arrivals in 2017
was only 2.116 million, which is considerably less than the predicted figure of 2.77 million.
Embuldeniya (2017) later revised forecasting numbers in the previous study by using actual arrival
figures between 2008 and 2016. According to this revised forecasting, based on the best-fit trend
analysis, it is predicted that the number of arrivals will be 3.94 million by 2020. Again it is highly
unlikely this will be achieved. It is clear that the simple forecasting techniques used in the above
two studies need to be improved with training provided for planners in the SLTDA rather than
depending on hired local and international consultants.

3. Literature review
While there is no uniformly accepted way to measure tourism demand, the four most commonly
used variables are the number of tourist arrivals/departures, tourist expenditure/tourist receipts in
the destination country, the number of tourist nights spent at tourist accommodation in the
destination country, and the length of stay (Divisekera, 2003; Durbarry & Sinclair, 2003; Lim,
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1997; Peng, Song, Crouch, & Witt, 2015; Song & Li, 2008). The number of tourist arrivals, in
particular, is a commonly used approach to measuring tourism demand as the absolute number
of tourist arrivals are taken into account (Garín-Muñoz, 2007). That is, arrival data is usually
available in the destination country while departure data is available in the origin country. The
main advantage of tourist arrival data is that it is independent of the vacation length compared to
overnight stays (Broekel & Alfken, 2015). Further, Neumayer (2004) found that the bivariate
correlation between arrivals and the receipt is 0.91 indicating a very high correlation between
the two. As such, forecasting international tourist arrivals to a destination country is particularly
useful in tourism planning and making policy decisions.

Forecasting tourism demand has been a popular topic among tourism researchers given the
constant growth of world tourism, availability of more advanced techniques, and the need for
more accurate forecasts of tourism demand at the destination countries (Claveria & Torra, 2014).
Moreover, the method used to forecast tourism demand can be categorised into three themes,
namely, causal econometric models, time series models (Coshall & Charlesworth, 2010) and
artificial intelligence-based methods (Yao et al., 2018). Error correction models (ECM), time-
varying parameter (TVP) models, vector autoregressive (VAR) models, and linear almost ideal
system (LAIDS) models are the most popular causal econometric methods used in modelling
tourism demand (Claveria & Torra, 2014; Han, Durbarry, & Sinclair, 2006) while autoregressive
moving average (ARIMA) models (Claveria & Torra, 2014; Gounopoulos, Petmezas, & Santamaria,
2012), and exponential smoothing (ES) models have gained popularity over other methods such as
self-exciting threshold autoregressions (SETAR) and Markov-switching regime models (Claveria &
Torra, 2014). In addition to these time series techniques, special temporal forecasting (Yang &
Zhang, 2019), autoregressive mixed-data sampling (Bangwayo-Skeete & Skeete, 2015), structural
time series modelling (Greenidge, 2001), and seasonal ARIMA models (Baldigara & Mamula, 2015;
Ma, Liu, Li, & Chen, 2016) and ARAR (Chu, 2008) algorithm have also been used in developing
forecasting models for tourism demand. Artificial intelligence-based models are also becoming
popular among tourism researchers and various expressions of these methods have been tested
and utilised for forecasting tourism demand including the automated neural network autoregres-
sive algorithm (NNAR) (Silva et al., 2019), artificial neural network (Claveria & Torra, 2014; Yao
et al., 2018) and evolutionary fuzzy system (Hadavandi, Ghanbari, Shahanaghi, & Abbasian-
Naghneh, 2011). Moreover, NNAR method is not suitable for highly seasonal data (Silva et al.,
2019) which is one of the critical factors in tourism demand for many countries (Greenidge, 2001;
Pham, Driml, & Walters, 2018; Song & Li, 2008; Yao et al., 2018).

In addition to the above methods, machine learning techniques are also gaining popularity in
the recent literature (Sun et al., 2019). In light of this however, previous studies suggest that
seasonal ARIMA models, which are an extension to traditional ARIMA methods, perform relatively
well in forecasting international tourism demand (Baldigara & Mamula, 2015). Moreover, SARIMA
models outperform ARIMA models (Yao et al., 2018), SETAR and Artificial neural network models
(Claveria & Torra, 2014), and multivariate methods (Greenidge, 2001). Seasonal ARIMA models
take seasonality, which is a very common feature in the tourism data, into account. Therefore,
such models fit tourism data well and are proven reliable in tourism forecasting contexts (Chu,
2008). However, there is no single method identified in the literature which constantly outperforms
all other methods (Hassani et al., 2017). Therefore, it is imperative to identify the most suitable
method for tourism demand forecasting given the nature of data at hand.

As mentioned in the previous section there are no serious attempts in forecasting tourist arrivals
in Sri Lanka with the exception of Embuldeniya (2016, 2017) and Kodippili and Senaratne (2017).
Embuldeniya (2016) forecasts total tourist arrivals from 2016 to 2020 using the “polynomial trend
with best fit” method and forecasted 4 million tourists by 2020. However, later this was revised to
3.94 million (Embuldeniya, 2016). Further based on these predictions, the expected arrival of
tourists by 2017 was 2.77 million but the actual number was just over 2.1 million. This indicates
a substantial gap between the forecast and actual figures. Kodippili and Senaratne (2017), in
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comparison, provided monthly forecasts from April 2017 to March 2018. However, as the accuracy
of their SARIMA model has not been evaluated, it is hard to ascertain whether the model is
appropriate. Moreover, none of these studies attempted to forecast arrivals at the disaggregate
level. Therefore, in the next section, we use a larger sample and a better approach in an attempt to
develop a more accurate tourism forecasting model for Sri Lanka at the disaggregate level. This is
an uncommon strategy, but it is important for policy purposes (Chu, 2008; Hadavandi et al., 2011).

4. Data and methods

4.1. Descriptive statistics
In this study, data from January 1984 to December 2016 are used as the model estimation sample
and the most recent data from January 2017 to December 2017 are kept aside for evaluation and
validation of the forecasting model. Tables 2–5 provide the descriptive statistics for monthly tourist
arrivals in levels, logarithms, the log-difference (or the growth rates), and log-12 month-seasonal
difference, for total international arrivals and inbound tourist numbers from the top 10 source
markets. The following section describes the nature of data in all four cases with respect to total
international arrivals and arrivals from top 10 source markets.

Standard deviation of the monthly international tourist arrivals, in levels, show a higher value than
the other transformation of arrivals. Logarithms of data for all the series also look better than their
counterparts in levels but standard deviation is lower compared to that of levels. When the series are
transformed into log-difference or the growth rates and log 12-month seasonal difference, standard
deviation is lower for the series compared to their counterparts in levels and logs. For data series to be
normally distributed, the kurtosis needs to be close to three. In levels, the data series exhibits a higher
kurtosis. In addition, considerable positive skewness is evident in all series. Jarque-Berra (JB) test
statistics reveal that the null hypothesis (i.e. the series is normally distributed) is rejected for all series
at the 5% significance level at levels. Logarithm series of India, France, Russia, Japan, the log-
difference series of total arrivals in Australia, USA, Japan, and the 12-monthly seasonally differenced
logarithm series of USA all seem to be normally distributed at 5% level. Moreover, Figures 6–9 show the
arrival data at level, logarithm, log-difference and 12-month seasonal difference over the time and
visually showwhich transformation of data looks better. The above descriptive statistics and Figures 6–
9 suggest that log-differenced series and the 12-month seasonally differenced series look better than
their counterparts in levels and logarithm as those two transformations of data reduce the standard
deviation substantially and visually show that these two transformations of data look stationary.
However, we need to further examine the unit roots of these before making the final decision about
data transformation for the forecasting model.

4.2. Unit root tests
As the presence of unit root can lead to adverse consequences in both estimation and inference, it
is imperative to incorporate stationary variables into the forecasting model. Stationarity of the
variables at levels, logarithms, log-difference and log 12-month seasonal difference is tested using
the Augmented Dickey Fuller (ADF) (Fuller, 1996) test which is used to test the null hypothesis of
a unit root against the alternative hypothesis of no unit root or stationarity. The ADF test equation
is as follows.

Δyt ¼ / þ βtþ ρ� 1ð Þyt�1 þ δ1Δyt�1 þ . . . þ δp�1Δyt�p�1 þ εt (1)

Where; / —a constant term

βt—the coefficient of a simple time trend

ρ—parameter of interest

Δ—the first difference operator
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δi- parameters

p—the lag order of the autoregressive process

When performing these tests, a constant term and a trend were included in the test equation at
level and logarithm whereas only a constant term was included in the log-differenced series and
the log 12-month seasonal differenced series. Moreover, in all cases, appropriate number lag
length was selected based on Schwarz Information Criterion (SIC) (Schwarz, 1978) subject to
maximum of 16 lags. Unit root test results are presented in Table 6.

The null hypothesis of ADF tests is that the series is non-stationary or has a unit. Logarithm
series of Australia do not have a unit root at 1%. All data series are stationary at 1% at log-
difference and 12-month seasonal difference. Therefore, given the descriptive statistics and unit
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root test results, the most appropriate transformation methods for the series are either log-
difference or 12-month seasonal difference.

4.3. Methods
In this study, we used the Box-Jenkin’s seasonal autoregressive integrated moving average
(SARIMA) approach to identify the best model to forecast total international tourist arrivals and
inbound tourists from top 10 source markets to Sri Lanka. The Box-Jenkin’s approach to SARIMA
modelling involves a three-step process, namely, model identification, parameter estimation, and
diagnostic checking to ensure that the selected model is adequate to forecast the selected series
(Box & Jenkins, 1970). The selected model then can be used to forecast future arrivals. Previous
research suggests that international tourist arrivals to a destination country exhibit seasonal
patterns (Baldigara & Mamula, 2015; Chang & Liao, 2010). For this reason, when modelling
international tourist arrivals, the SARIMA model has been used by many researchers as the
method yields appropriate model to forecast tourist arrivals. SARIMA method can effectively
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capture complex relationships in data series as it takes both seasonal and non-seasonal error
terms and observations of lagged variables into account when training the model. Therefore, the
model can produce reasonable forecasts which are in line with recent changes in the data series.
The SARIMA model can be specified as follows.

φp Bð Þϕp BS
� �

�d �D
S yt ¼ θp Bð ÞΘQ BS

� �
τt (2)

where

p and q—the non-seasonal autoregressive and moving average order, respectively,

d—the number of non-seasonal differences,

D—the number of seasonal differences,

φp Bð Þ ¼ 1� φ1B� φ2B
2 � . . . :φpB

p- the AR operator,

θq Bð Þ ¼ 1� θ1B� θ2B2 � . . . . . .� θqBq—the moving average operator,

B is the backshift operator defined in a way that Bsyt ¼ yt�s:

ϕp Bsð Þ ¼ 1� ϕSB
S � ϕ2SB

2S � . . . :ϕpSB
pS—the seasonal autoregressive operator, Θp Bsð Þ ¼

1� ΘSBS � Θ2SB2S � ::ΘQSBQS—the seasonal moving average operator,

yt has both seasonal and non-seasonal components, and is differenced d times (length one) and
D times (length s),

�d—the non-seasonal differencing operator,

�D
s—the seasonal differencing operator.

The SARIMA process is described as

ARIMA p; d; qð Þ P; D; Qð Þ (3)

Table 6. ADF unit root test results

Level Logarithm Log-diffrence 12-month
seasonal

difference of
logarithm

Total Arrivals 1.68 −2.27 −6.14*** −8.96***

India 3.86 0.82 −15.18*** −7.47***

China −2.12 −2.18 −13.75*** −7.41***

UK −1.26 −2.54 −7.51*** −8.29***

Germany −1.21 −1.88 −7.55*** −8.88***

Maldives 0.38 −1.72 −6.79*** −8.49***

France −0.05 −2.04 −5.80*** −7.56***

Australia −0.26 −4.13*** −5.16*** −8.64***

Russia 0.68 0.37 −8.45*** −9.32***

USA 0.13 −3.08 −7.26*** −8.44***

Japan −1.44 −2.74 −5.17*** −8.14***

Note: ***, **, and * indicate the significance at 1%, 5% and 10%, respectively.
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where p, d, q is non-seasonal AR, differencing and MA order, and P,D,Q denotes the seasonal AR,
differencing and MA order, respectively. In this study, we identified the preferred model specifica-
tion and then parameters of the same models were estimated and diagnosed for the suitability of
the models. Moreover, three competing models were identified for each case. Those three compet-
ing models were compared for adequacy using in-sample model fit and the out-of-sample forecast
errors/accuracy. Based on the in-sample model fitness and the other diagnostic tests, the preferred
model was selected for each data series. The forecast accuracy of the models was then evaluated
to ascertain how well the selected models perform. Although there are several methods to
evaluate forecast accuracy, in this study we use mean absolute error (MAE), root mean squared
error (RMSE) and mean absolute percentage error (MAPE).

Assume that the forecast sample is j = T + 1, T + 2, …, T + h and actual value and forecasted
values in time t is yt and ŷt respectively. Under these conditions, the above-mentioned forecast
error statistics can be calculated as follows:

MAE ¼ 1
h
∑Tþh

t¼Tþ1 jŷt � ytj (4)

RMSE ¼ 1
h
∑Tþh

t¼Tþ1 ðŷt � ytÞ2 (5)

MAPE ¼ 100
h

∑Tþh
t�Tþ1

ŷt � yt
yt

����
���� (6)

5. Results
Before we estimate the parameters, it is necessary to select the appropriate orders for p, d, q, P,
D, and Q in the SARIMA model. First, stationary series of the international tourist arrival is
necessary to proceed. The first difference of the logarithm of arrivals and the 12-month
seasonal difference of arrivals is stationary based on the Augmented Dickey Fuller test.
Therefore, both these stationary series seem appropriate in the model building and the most
suitable transformation was selected using the Automatic ARIMA forecasting feature of Eviews
software. In order to choose the non-seasonal and seasonal autoregressive terms and moving
average terms, the Autocorrelation function (ACF) and the Partial Autocorrelation Function
(PACF) were used as both of these are considered useful in identifying the SARIMA model
(Wei, 2006). ACF and PACF were used to select the appropriate orders for seasonal and non-
seasonal AR and MA terms. The ACF and PACF for data series are not given here due to space
limitation. It was evident that the seasonal lags (12, 24, and 36) are significant in both ACF and
PACF leading to the conclusion that seasonal terms are required in the models. Based on these,
we estimated several models subject to a number of conditions such as maximum non-seasonal
differencing 2, maximum non-seasonal AR and MA terms 4, and maximum seasonal AR and MA
terms 2. In order to identify the best three models for each case, we used Automatic ARIMA
forecasting feature available in Eviews 10. The well-known Airline model, ARIMA(0,1,1)(0,1,1)12
introduced by Box, Jenkins, and Reinsel (2008) was also tested but was not suitable in any of the
cases to model international tourist arrivals to Sri Lanka. This led to the conclusion that a more
complex model than the airline model is required. Eviews 10 software was used to aid the
analysis.

5.1. Parameter estimation
The parameters of the competing models were estimated using Eviews 10 software. The maximum
likelihood estimation method was used in the estimation process. Table 7 presents the parameters
of the estimated models. Estimated results suggest that the coefficients of all the models are
highly significant except for some. Therefore, these models are further investigated in the next
stage to identify the best model for each case.
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5.2. Diagnostic checking
Once the models are estimated, we need to check the adequacy of the models. For this purpose,
ACF and PACF were examined to see if there is any remaining autocorrelation in the models. White
noise tests were also performed. Both ACF and PACF reveal that the estimated models have
captured most of the autocorrelation in the series and hence the estimated models seem to be
appropriate in terms of ACF and PACF. Figure 4 represents the ACF and PACF of the residuals for the
competing models of total arrivals. Error terms of the estimated models were then tested for white
noise using the Ljung-Box Q test. Prior to calculating the test statistics for this, the residuals (bεt)
needed to be extracted for the estimated models. Then, the following equation was used to
calculate the sample autocorrelations of the residuals of the fitted models (̂rk) using the
T residuals.

r̂k ¼
∑T

t¼kþ1 ε̂tε̂t�k

∑T
t¼1 ε̂

2
t

;K ¼ 1;2 � � � (7)

Using the above equation, a set of autocorrelationsr̂1, r̂2, … … .̂rm are obtained. These were then
used to test the null hypothesis of serially independent residuals against the alternative hypothesis
of they are not serially independent. The test statistics were calculated using the following
equation (Ljung & Box, 1978, p. 298).

Q̂ rð Þ ¼ T Tþ 2ð Þ∑m
k¼1 T � kð Þ�1r2k (8)

The results in Table 8 indicate that error terms of all the chosen models pass the white noise test
except that of Australia and Maldives. However, selected models of both Australia and Maldives have
a good in-sample model fitness and the magnitude of the q stat is small. Consequently, all of the
chosen models are adequate.

5.3. Model selection
When selecting the models, Box et al. (2008) recommend starting with a multiplicative seasonal
ARIMA model in modelling series with seasonal patterns. However, they further suggest explor-
ing non-multiplicative SARIMA models in case the multiplicative SARIMA models do not fit the
data well. In this study, we experimented with several multiplicative SARIMA models and the
best three models, based on AIC, BIC and the significance of the parameters, were selected for
further investigation. As described in the previous section, all the selected models have white
noise error terms except for Australia and Maldives. The next step was to select the most
appropriate forecasting model for predicting international tourist arrivals to Sri Lanka. The
preferred model for each series was the first model while the second model was preferred for
Germany and France. The preferred models have lowest AIC, BIC and they fit the data well based
on MAE, RMSE and MAPE (Table 8). The best model is selected based on AIC and BIC but in cases
where AIC and BIC suggest two different models, the simpler model is chosen. If the MAPE is less
than or equal to 10%, the forecasting based on such models is highly accurate (Lewis, 1982).
Moreover, if the same is between 10% and 20%, the model is accurate. Therefore, the selected
SARIMA models were used to generate accurate forecasts for international tourist arrivals to Sri
Lanka and results indicate that the aggregate model outperforms in all cases in terms of
forecast accuracy. Of interest, the Chinese models have the lowest forecast accuracy but still
provide reasonable forecasts.

5.4. Validation and forecast
In this research, we estimated univariate forecasting models using the SARIMA approach to
forecast total international tourist arrivals and the arrivals from top 10 source markets in Sri
Lanka. As seasonality is common in tourism data, the SARIMA approach was appropriate as it
accounts for seasonality in data. Using the out-of-sample data from January 2017 to
December 2017, we compared the forecasts of the models and the results in Table 9 indicate
that all the models perform well except a few. The selected model to forecast total arrivals is
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Table 8. Diagnostic test results for competing models

Model Ljung and Box
Test

Model Fit Comparison

Q-stat p-value AIC SIC MAE RMSE MAPE
Total Arrivals

ARIMA(3,1,3)(2,0,1)12 39.12 0.06 −1.28 −1.18 4,154.25 6,654.09 9.02

ARIMA (2,1,2)(1,0,2)12 37.37 0.14 −1.28 −1.20 4,068.61 6,477.00 9.15

ARIMA (3,1,3)(2,1,2)12* 31.03 0.23 −1.31 −1.20 4,296.48 6,685.58 9.17

India

ARIMA (3,1,3) (1,0,2)12 37.93 0.08 −0.23 −0.13 888.45 1,427.87 15.08

ARIMA(1,1,1)(1,0,1)12* 42.28 0.11 −0.23 −0.18 907.99 1,484.03 14.96

ARIMA(3,1,3) (1,1,1)12 40.88 0.06 −0.17 −0.08 888.66 1,380.65 15.33

China

ARIMA (3,1,4) (2,0,1)12* 34.88 0.11 1.13 1.24 511.13 1,551.50 40.30

ARIMA (2,1,3) (2,0,1)12 46.12 0.02 1.13 1.22 349.71 1,077.02 34.25

ARIMA (1,1,1) (1,0,0)12 50.47 0.02 1.14 1.19 437.19 1,477.18 31.72

UK

ARIMA (3,1,3) (2,0,1)12 22.49 0.71 −0.57 −0.47 792.90 1,202.22 13.09

ARIMA (1,1,1) (2,0,2)12* 26.13 0.67 −0.56 −0.49 793.56 1,209.82 13.24

ARIMA (3,1,3) (1,1,2)12 23.25 0.67 −0.59 −0.48 781.47 1,178.05 12.99

Germany

ARIMA (1,1,1) (1,0,2)12 31.41 0.45 −0.13 −0.07 739.45 1,019.46 16.45

ARIMA (1,1,1) (1,0,1)12 37.80 0.22 −0.12 −0.07 750.81 1,030.74 16.73

ARIMA (1,1,1) (2,0,1)12* 31.64 0.44 −0.13 −0.07 739.09 1,019.25 16.43

France

ARIMA (1,1,1) (1,0,2)12 40.73 0.11 0.11 0.17 420.33 583.79 19.07

ARIMA (1,1,1) (1,0,1)12 63.98 0.00 0.14 0.19 437.12 608.87 19.74

ARIMA (1,1,1) (2,0,2)12* 40.75 0.09 0.07 0.14 421.05 594.91 18.10

Maldives

ARIMA (4,1,3) (1,0,1)12 54.71 0.00 0.09 0.19 347.79 710.07 19.11

ARIMA (2,1,2) (2,0,1)12 63.29 0.00 0.11 0.19 368.21 727.06 19.24

ARIMA (1,1,1) (1,0,2)12* 71.43 0.00 0.11 0.17 374.25 736.95 19.47

Australia

ARIMA (1,1,2) (2,0,2)12 53.49 0.00 −0.22 −0.14 255.45 422.98 16.17

ARIMA (3,1,1) (2,0,1)12 51.58 0.01 −0.22 −0.14 260.92 443.24 16.17

ARIMA (2,1,3) (2,1,2)12* 50.92 0.00 −0.24 −0.14 264.01 430.66 16.12

Russia

ARIMA (3,1,2) (1,0,1)12 38.65 0.11 1.20 1.28 211.04 434.83 33.86

ARIMA (2,1,1) (1,0,1)12* 40.66 0.12 1.21 1.27 213.19 437.11 34.66

ARIMA (4,1,4) (0,1,1)12 33.48 0.18 1.21 1.31 214.02 427.67 33.16

USA

ARIMA (4,1,3) (2,0,1)12 33.24 0.16 −0.40 −0.28 180.51 275.11 14.69

ARIMA (2,1,1) (2,0,1)12 36.66 0.19 −0.39 −0.32 181.33 280.31 14.80

ARIMA (1,1,1) (2,0,1)12* 39.27 0.15 −0.39 −0.33 183.01 282.29 14.94

Japan

(Continued)
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ARIMA (3,1,3)(2,1,2)12 which is based on both non-seasonally and seasonally differenced data. This
model could be regarded as a high accuracy model as the out-of-sample MAPE is less than 10%.
When it comes to disaggregate models for the top 10 source countries, selected models for India,
Australia, USA and Japan are highly accurate, while other models, with the exception of Russia, are
good forecasting models. Although the accuracy of the selected model of Russia is lower in
comparison to the other models, it still provides reasonable forecasts. Therefore, all the selected
models are appropriate in generating forecasts. Interestingly, in all cases, out-of-sample model
accuracy is greater than that of the in-sample model which is a rare case in the forecasting
literature. Monthly and annual forecasts generated from the selected models are shown in Table
10 and Table 11 respectively.

6. Discussion and policy implications

6.1. Findings
Our results suggest that the SARIMA model has a good fit with international arrival data.
Furthermore, seasonality is evident in arrivals in all cases, as the seasonal moving average terms
and seasonal autoregressive terms are significant in all the models including aggregate model and
disaggregate models. Forecasting based on the aggregate model suggests that total international
arrivals by 2020 will be approximately 3 million (Appendix 1) which is far less than the Sri Lankan
Government’s target of 4 million. Therefore, there is a gap between the forecast generated by the
model and the target proposed by the policymakers. Disaggregated forecasts for the major source
markets provide valuable inputs for devising tourism promotion strategies and activities in line
with the government targets for the future. India and China have become the top two source
markets and given our forecasts it is likely that Sri Lanka is on track to achieve the government’s
target of 450,000 tourists from India by 2018 (Hindustan Times, 2018). Moreover, our forecasts
reveal that by 2020, tourists from India will exceed 500,000. On the other hand, China was not an
important source market until the end of political violence in 2009. However, Chinese tourist
arrivals have been growing since then, and by 2015, it became number two in terms of arrivals
surpassing that of the UK. This is not a surprise given that China is the world’s biggest source
market (UNWTO, & GTERC, 2017). Our forecasts suggest that Chinese arrivals may exceed the
one million mark by 2020 based on the forecasts generated by our model. Chinese arrivals to Sri
Lanka are fuelled by many factors including the peaceful environment, increased economic
relationship between the two nations and the aggressive promotional campaigns carried out in
China by the Sri Lankan Government (Deyshappriya, 2018).

The UK has long been an important market for Sri Lanka. Although the UK was the top source
market until 2008, it is now the third in terms of arrivals. Based on our forecast, arrivals from the
UK may grow at a moderate rate until 2020 and will exceed the 200,000 mark by 2018 and
230,000 by 2020. Given these forecasts, it is unlikely that the government will reach their target of
500,000 arrivals from the UK by the end of 2020 (French, 2017). Like many other countries, arrivals
from Germany have also been growing steadily since the end of war in 2009. We estimate that
arrivals from Germany will be closer to 150,000 by the end of 2018 and 175,000 by 2020. Although

Model Ljung and Box
Test

Model Fit Comparison

Q-stat p-value AIC SIC MAE RMSE MAPE

ARIMA (3,1,4) (1,0,2)12 20.75 0.76 −0.29 −0.18 232.26 329.53 15.82

ARIMA (2,1,1) (2,0,1)12 20.21 0.91 −0.29 −0.22 230.56 327.41 16.01

ARIMA (1,1,1) (2,0,1)12* 26.02 0.72 −0.28 −0.22 234.24 333.02 16.19

Note: * indicates the selected model.
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Sri Lanka does not carry out aggressive promotional campaigns in Germany, it is still an important
market given the average duration of stay and their spending. On the other hand, French tourist
arrivals are expected to surpass 120,000 in 2018 and 170,000 by 2020. Even though France records
a lower average length of stay (9.9 days) compared to the UK and Germany, it is still greater than
that of India and China.

Our forecasts also reveal that arrivals from Maldives may record a moderate growth reaching
around 130,000 arrivals by 2020. Although Maldives is not a market that the Sri Lankan
Government looks at aggressively (Rifau, 2013), these numbers suggest still it is an important
market which is among the top 10. Maldivian arrivals are mainly driven by the increased con-
nectivity between the two countries (Rifau, 2013).

Despite the fact that Sri Lanka is a long-haul destination for Australians, Australia has long been
in the top 10 source markets. Australian arrivals are predicted to be around 82,000 in 2018 and
96,000 in 2020, recording a moderate growth. Starting in October 2018, Sri Lankan airlines, the
national carrier of Sri Lanka, commenced daily direct flights to Melbourne. This could result in lower
airfares to Sri Lanka and increased connectivity between the two nations which is likely to further
boost Australian arrivals. Moreover, tour operators are offering joint Sri Lanka-Maldives tour
packages leading to further increases in Australian arrivals (Samath, 2018).

Russia is a good market for Sri Lankan tourism given its large population, severe climate, and the
preference of Russians towards the Asian destinations (Ceylon Digest, 2017). However, Sri Lanka is
yet to capitalise on these opportunities. Based on our forecasts, Russian arrivals are likely to
exceed 82,000 in 2018 and 102,000 in 2020.

Although arrivals from USA are in the top 10 list, Sri Lanka is yet to be realised as a preferable
destination by Americans. Arrivals from USA are forecast to exceed 68,000 by 2018 and 86,000 by
2020. It is also important to note that the relative importance of Japan is declining over the years,
although we expect a slight growth in Japanese arrivals in the future. Given historical trends,
arrivals will be about 57,000 by 2020.

6.2. Policy implications
Given that the gap between the forecast and government target is nearly 1 million, there is much
to do in order to achieve the target. Firstly, there should be sufficient number of flights to bring
tourists into the country as majority of tourists come by air transport—in 2016 it was 98.7%
(SLTDA, 2006–2017). Therefore, improving the connectivity, especially between Asia and the

Table 11. Annual forecasts 2018–2020

Country 2018 % 2019 % 2020 %

Total arrivals 2,243,349 100 2,524,077 100 2,962,408 100

India 441,139 20 481,099 19 523,087 18

China 586,133 26 857,697 34 1,256,641 42

UK 206,511 9 218,743 9 231,139 8

Germany 140,266 6 148,747 6 157,544 5

France 122,636 5 146,000 6 171,733 6

Maldives 112,614 5 121,037 5 129,275 4

Australia 87,332 4 95,973 4 106,551 4

Russia 82,292 4 92,274 4 102,883 3

USA 68,866 3 77,083 3 86,120 3

Japan 50,447 2 53,544 2 56,815 2
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Western Europe, is crucial as the majority of tourist flow is from those two regions. Secondly,
carrying out targeted promotional campaigns in the major source countries, in particular, India,
China, the UK, USA, Russia and Japan, could further boost arrivals. For instance, as most of India’s
tourists to Sri Lanka come from Delhi, Mumbai, Bengaluru and Chennai (Hindustan Times, 2018),
promotional campaigns in other cities could further increase numbers as Sri Lanka is both a short-
distance and affordable market for Indians. In 2017, outbound Chinese tourists were more than
145 million and so while arrivals to Sri Lanka are currently negligible, there is a huge opportunity
for Sri Lanka to further increase the number of Chinese visitors. However, as Sri Lanka needs to
compete with closer and cheaper markets like Thailand and Vietnam (Hindale, 2018), research-led
strategies to attract more Chinese arrivals are of great importance. On the other hand, compared
to the other countries in the top 10 list, the UK records the longest average duration of stay which
is 14.3 days in 2016 (SLTDA, 2006–2017). When tourists stay longer, they are more likely to travel
around the country. This could benefit the communities in rural areas who are dependent on
tourism so for this reason effective strategies are needed to attract more British tourists. Given
that Sri Lanka is offering tourism products such as diving, surfing, bird-watching, trekking, hot air
ballooning, white water rafting, and eco-tourism, which appeal to American high-end travellers
(Sunday Times, 2018), it is worth promoting these products in the USA to further attract more
American travellers to Sri Lanka. Thirdly, it is worth investigating the slower growth in arrivals
from Japan, given the higher level of purchasing power of the Japanese and the historical
relationship between the two nations. This insight can then be used to inform appropriate
strategies to make Sri Lanka a preferable destination for the Japanese. Finally, Sri Lanka can
also look into other ways of attracting tourists such as making it easy to obtain visa and allowing
visa-free entry for selected countries. This could help both in attracting more tourists and mana-
ging seasonality.

As Sri Lanka expects a huge influx of tourists in the future, there is much to do to facilitate those
tourists. Firstly, there is a critical need to increase the accommodation capacity. In 2016, the occu-
pancy rate was 74.76% (SLTDA, 2006–2017) and the total arrivals for the same year was just over
2 million. As the government seeks to more than double this number, it is clear that the existing room
capacity is not sufficient to accommodate the expected number of tourists. Encouraging domestic
investors and foreign investors in this regard seems as a viable solution. Secondly, attracting trained
human resources employees into the industry is important as it has an impact on the service quality
and ability tomeet the expectation of incoming tourists. Failure to do this can have an adverse impact
on the future arrivals which can then affect the competitive environment that attracts tourists. Finally,
infrastructure such as airport, road system, and local flights needs to be improved to cater the
increased number of tourists in the future. Sri Lanka, as a tourism country, has a huge potential as it
provides a diverse range of tourism products which appeal to tourists from various source markets.
However, managing this industry requires appropriate policies to ensure a sustainable tourism indus-
try in Sri Lanka. Although improving connectivity between major source markets and Sri Lanka, and
targeted promotional campaign is important to attract more tourists to Sri Lanka, changes in the
attractiveness of the other destinations which are substitute and/or complementary destinations for
Sri Lanka such as the Maldives and India, political stability in Sri Lanka and maintaining a peaceful
environment could affect the future arrivals. Moreover, the government should take appropriate steps
to identify sustainable number of tourists, as over-tourism can lead tomany issues such as negatively
affecting world heritage sites at risk, locals, and environmental sustainability of the destination
(Seraphin, Sheeran, & Pilato, 2018).

7. Conclusions
The tourism industry has become an important contributor to the Sri Lankan economy. The Sri Lankan
Government is planning to position tourism as a central pillar in the economy in its TSP as they
recognise it hasmissed opportunities and that “tourism has been a story of untapped potential”. As of
current, it is planning to achieve some ambitious tasks without accurate forecasting for arrivals at the
destination level and as we have demonstrated, the exponential growth of international tourist
arrivals to Sri Lanka after the end of more than three-decade-old war in 2009, is rapidly increasing.
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Due to this fact, the contribution of the tourism industry towards the Sri Lankan economy is
continuously increasing in terms of foreign exchange earnings, employment and GDP. Moreover,
the Sri Lankan Government has identified the role of the tourism industry in the post-war develop-
ment strategy and indicated higher priority for the industry. As it is expected that this growth is likely
to continue in the future, there is a critical need to improve infrastructure facilities, room capacity,
and accommodation to facilitate the growing numbers of international visitors to Sri Lanka.
Therefore, accurate forecasts are of paramount importance in this regard. Consequently, this study
focused on developing an accurate forecasting model for international tourist arrivals to Sri Lanka.

The selected forecast models generally satisfied the necessary conditions and had a high
accuracy in forecasting international tourist arrivals to Sri Lanka as the MAPE is lower. However,
the model developed for Chinese arrivals and the forecasts generated from that model should be
causally used as the accuracy is lower compared to other models. Moreover, forecasts generated
from the models indicate that the government’s forecast of 4 million tourist arrivals by 2020 is
highly unlikely. There are several implications of this study. Firstly, the government needs to
seriously think about generating accurate forecasts of arrivals using a scientific methodology
when setting future targets rather than being too ambitious about the future. As discussed, Sri
Lanka has constantly failed to achieve all previous targets indicating an issue in setting future
targets. Secondly, in order to further boost arrivals, promotional campaigns in major source
countries, and increasing connectivity, in particular, between Sri Lanka and Asia and Western
Europe are recommended given the importance of those two regions. An integrated, holistic and
combined effort of government institutions such as Ministry of Tourism, Sri Lanka Tourism
Development Authority, Airlines, Sri Lankan diplomatic missions in source countries, and private
organizations in the tourism and hospitality industry is required in this venture. Thirdly, Sri Lanka
should also pay attention to developing more hotel rooms and other physical infrastructure as well
as attracting trained labour into tourism sector to provide a better service for the incoming
tourists. This will ensure a sustainable tourism industry given that tourist arrivals in Sri Lanka are
growing at an above-average rate and the current occupancy rate is around 70%. Failing to meet
service quality standards could adversely affect future arrivals.

All in all, this research contributes to the tourism demand forecasting literature by showcasing
the importance of forecasting for a country which depends on tourism and provides valuable
inputs for better planning and devising policies for the tourism industry. Moreover, the SARIMA
method, which performs well in forecasting time series with seasonality, could be used in fore-
casting other economic variables where seasonality is an issue. In the future, it is worth investigat-
ing whether the accuracy of these forecasting models could be further improved with other
emerging methods such as machine learning, artificial intelligence-based methods and the incor-
poration of big data into time series models. As tourists are heterogenous in terms of their
motivation to visit a destination (Ercolano, Gaeta, & Parenti, 2018), future research may also
focus on investigating the motivation of tourists as this provides valuable input for developing
effective tourism policies and promotional campaigns when using findings of these studies in
conjunction with forecasts.

Acknowledgements
The authors would like to thank the editor and two
anonymous reviewers for their supportive comments
and suggestions which help improve the quality of the
final version of this paper.

Funding
The authors received no direct funding for this research.

Author details
S.C. Thushara12

E-mail: scthushara@gmail.com
Jen-Je Su2

E-mail: j.su@griffith.edu.au
Jayatilleke S. Bandara2

E-mail: j.bandaralage@griffith.edu.au
1 Department of Accounting, Finance and Economics,
Griffith Business School, Griffith University, Brisbane,
Queensland, Australia.

2 Department of Commerce and Financial
Management, Faculty of Commerce and
Management Studies, University of Kelaniya,
Kelaniya, Sri Lanka.

Thushara et al., Cogent Economics & Finance (2019), 7: 1699884
https://doi.org/10.1080/23322039.2019.1699884

Page 29 of 32



Citation information
Cite this article as: Forecasting international tourist arri-
vals in formulating tourism strategies and planning: The
case of Sri Lanka, S.C. Thushara, Jen-Je Su & Jayatilleke S.
Bandara, Cogent Economics & Finance (2019), 7: 1699884.

References
Abedtalas, M., & Toprak, L. (2015). The determinants of

tourism demand in Turkey. Journal of Economics and
Behavioral Studies, 7(4), 90–105.

Baldigara, T., & Mamula, M. (2015). Modelling interna-
tional tourism demand using seasonal arima models.
Tourism and Hospitality Management, 21(1), 1–31.

Bangwayo-Skeete, P. F., & Skeete, R. W. (2015). Can
Google data improve the forecasting performance of
tourist arrivals? Mixed-data sampling approach.
Tourism Management, 46, 454–464. doi:10.1016/j.
tourman.2014.07.014

Box, G. E., Jenkins, G. M., & Reinsel, G. C. (2008). Time
Series Analysis. New Jersey: John Wiley & Sons Inc.

Box, G. E. P., & Jenkins, G. M. (1970). Time series analysis:
Forecasting and control. San Francisco: Holden-Day.

Broekel, T., & Alfken, C. (2015). Gone with the wind? The
impact of wind turbines on tourism demand. Energy
Policy, 86, 506–519. doi:10.1016/j.enpol.2015.08.005

Butler, R. W. (1980). The concept of a tourist area cycle of
evolution: Implications for management of
resources. Canadian Geographer/Le Géographe
Canadien, 24(1), 5–12. doi:10.1111/j.1541-0064.1980.
tb00970.x

Ceylon Tourist Board. (1984–2005). Annual Reports.
Retrieved from http://www.sltda.lk/statistics

Chang, Y.-W., & Liao, M.-Y. (2010). A seasonal ARIMA
model of tourism forecasting: The case of Taiwan.
Asia Pacific Journal of Tourism Research, 15(2),
215–221. doi:10.1080/10941661003630001

Chu, F. L. (2008). Analyzing and forecasting tourism
demand with ARAR algorithm. Tourism Management,
29(6), 1185–1196. doi:10.1016/j.
tourman.2008.02.020

Chu, F.-L. (2009). Forecasting tourism demand with
ARMA-based methods. Tourism Management, 30(5),
740–751. doi:10.1016/j.tourman.2008.10.016

Claveria, O., & Torra, S. (2014). Forecasting tourism
demand to Catalonia: Neural networks vs. time series
models. Economic Modelling, 36, 220–228.
doi:10.1016/j.econmod.2013.09.024

Coshall, J. T., & Charlesworth, R. (2010). A management
orientated approach to combination forecasting of
tourism demand. Tourism Management, 32(4),
759–769.

Deyshappriya, N. R. R. (2018). Chinese tourist numbers in
Sri Lanka: A case for improving growth. Retrieved
from http://blogs.lse.ac.uk/southasia/2018/02/27/chi
nese-tourist-arrivals-to-sri-lanka-a-case-for-
improving-growth/

Digest, C. (2017, October 10). Sri Lanka tourism in bid to
attract Russian tourists. Ceylon Digest. Retrieved
from http://www.ceylondigest.com/sri-lanka-tourism
-in-bid-to-attract-russian-tourists/

Divisekera, S. (2003). A model of demand for international
tourism. Annals of Tourism Research, 30(1), 31–49.
doi:10.1016/S0160-7383(02)00029-4

Durbarry, R., & Sinclair, M. T. (2003). Market shares ana-
lysis—The case of French tourism demand. Annals of
Tourism Research, 30(4), 927–941. doi:10.1016/
S0160-7383(03)00058-6

Eilat, Y., & Einav, L. (2004). Determinants of international
tourism: A three-dimensional panel data analysis.
Applied Economics, 36, 12.

Embuldeniya, C. (2016). Tourism industry forecasts
2016–2020. Colombo: National human resource
development council.

Embuldeniya, C. (2017). Tourism industry arrivals and
employment forecast. Colombo: National human
resource development council.

Ercolano, S., Gaeta, G. L., & Parenti, B. (2018). Pompeii
dilemma: A motivation-based analysis of tourists’
preference for “superstar” archaeological attractors
or less renowned archaeological sites in the
V esuvius area. International Journal of Tourism
Research, 20(3), 345–354. doi:10.1002/jtr.v20.3

Fernando, S. (2016). Managing the post-war tourism
development in Sri Lanka. International Journal of
Business and Social Science, 7(11), 90–100.

Fernando, S., Bandara, J. S., Liyanaarachch, S.,
Jayathilaka, R., & Smith, C. (2013a). Political violence
and volatility in international tourist arrivals: The
case of Sri Lanka. Tourism Analysis, 18(5), 575–586.
doi:10.3727/108354213X13782245307876

Fernando, S., Bandara, J. S., & Smith, C. (2013b). Regaining
missed opportunities: The role of tourism in post-war
development in Sri Lanka. Asia Pacific Journal of
Tourism Research, 18(7), 685–711. doi:10.1080/
10941665.2012.695284

Fernando, T. (2015). Sri Lanka tourism sees growth
potential in French market. Retrieved from https://
www.newsfirst.lk/2015/10/30/sri-lanka-tourism-sees
-growth-potential-in-french-market/

French, L. (2017). WTM 2017: Sri Lanka aims to double UK
visitor numbers by 2020. Retrieved from http://www.
travelweekly.co.uk/articles/291675/wtm-2017-sri-
lanka-aims-to-double-uk-visitor-numbers-by-2020

Fuller, W. A. (1996). Introduction to statistical time series.
New York: John Wiley & Sons.

Garín-Muñoz, T. (2007). German demand for tourism in
Spain. Tourism Management, 28(1), 12–22.
doi:10.1016/j.tourman.2005.07.020

Gounopoulos, D., Petmezas, D., & Santamaria, D. (2012).
Forecasting tourist arrivals in Greece and the impact
of macroeconomic shocks from the countries of
tourists’ origin. Annals of Tourism Research, 39(2),
641–666. doi:10.1016/j.annals.2011.09.001

Greenidge, K. (2001). Forecasting tourism demand: An
STM approach. Annals of Tourism Research, 28(1),
98–112. doi:10.1016/S0160-7383(00)00010-4

Gunter, U., & Önder, I. (2015). Forecasting international
city tourism demand for Paris: Accuracy of uni- and
multivariate models employing monthly data.
Tourism Management, 46, 123–135. doi:10.1016/j.
tourman.2014.06.017

Hadavandi, E., Ghanbari, A., Shahanaghi, K., & Abbasian-
Naghneh, S. (2011). Tourist arrival forecasting by
evolutionary fuzzy systems. Tourism Management, 32
(5), 1196–1203. doi:10.1016/j.tourman.2010.09.015

Han, Z., Durbarry, R., & Sinclair, M. T. (2006). Modelling US
tourism demand for European destinations. Tourism
Management, 27(1), 1–10. doi:10.1016/j.
tourman.2004.06.015

Hassani, H., Silva, E. S., Antonakakis, N., Filis, G., &
Gupta, R. (2017). Forecasting accuracy evaluation of
tourist arrivals. Annals of Tourism Research, 63,
112–127. doi:10.1016/j.annals.2017.01.008

Hindale, M. (2018). For Beijing, Chinese tourism to Sri
Lanka isn’t about tourism. Retrieved from https://jing
travel.com/for–beijing–chinese–tourism–to–sri–
lanka–isnt–about–tourism/

Hindustan Times. (2018, July 11). . Sri Lanka is going all
out to woo Indian tourists, here’s what to expect.
Hindustan Times. Retrieved from https://www.hindus
tantimes.com/travel/sri-lanka-is-going-all-out-to-

Thushara et al., Cogent Economics & Finance (2019), 7: 1699884
https://doi.org/10.1080/23322039.2019.1699884

Page 30 of 32

https://doi.org/10.1016/j.tourman.2014.07.014
https://doi.org/10.1016/j.tourman.2014.07.014
https://doi.org/10.1016/j.enpol.2015.08.005
https://doi.org/10.1111/j.1541-0064.1980.tb00970.x
https://doi.org/10.1111/j.1541-0064.1980.tb00970.x
http://www.sltda.lk/statistics
https://doi.org/10.1080/10941661003630001
https://doi.org/10.1016/j.tourman.2008.02.020
https://doi.org/10.1016/j.tourman.2008.02.020
https://doi.org/10.1016/j.tourman.2008.10.016
https://doi.org/10.1016/j.econmod.2013.09.024
http://blogs.lse.ac.uk/southasia/2018/02/27/chinese-tourist-arrivals-to-sri-lanka-a-case-for-improving-growth/
http://blogs.lse.ac.uk/southasia/2018/02/27/chinese-tourist-arrivals-to-sri-lanka-a-case-for-improving-growth/
http://blogs.lse.ac.uk/southasia/2018/02/27/chinese-tourist-arrivals-to-sri-lanka-a-case-for-improving-growth/
http://www.ceylondigest.com/sri-lanka-tourism-in-bid-to-attract-russian-tourists/
http://www.ceylondigest.com/sri-lanka-tourism-in-bid-to-attract-russian-tourists/
https://doi.org/10.1016/S0160-7383(02)00029-4
https://doi.org/10.1016/S0160-7383(03)00058-6
https://doi.org/10.1016/S0160-7383(03)00058-6
https://doi.org/10.1002/jtr.v20.3
https://doi.org/10.3727/108354213X13782245307876
https://doi.org/10.1080/10941665.2012.695284
https://doi.org/10.1080/10941665.2012.695284
https://www.newsfirst.lk/2015/10/30/sri-lanka-tourism-sees-growth-potential-in-french-market/
https://www.newsfirst.lk/2015/10/30/sri-lanka-tourism-sees-growth-potential-in-french-market/
https://www.newsfirst.lk/2015/10/30/sri-lanka-tourism-sees-growth-potential-in-french-market/
http://www.travelweekly.co.uk/articles/291675/wtm-2017-sri-lanka-aims-to-double-uk-visitor-numbers-by-2020
http://www.travelweekly.co.uk/articles/291675/wtm-2017-sri-lanka-aims-to-double-uk-visitor-numbers-by-2020
http://www.travelweekly.co.uk/articles/291675/wtm-2017-sri-lanka-aims-to-double-uk-visitor-numbers-by-2020
https://doi.org/10.1016/j.tourman.2005.07.020
https://doi.org/10.1016/j.annals.2011.09.001
https://doi.org/10.1016/S0160-7383(00)00010-4
https://doi.org/10.1016/j.tourman.2014.06.017
https://doi.org/10.1016/j.tourman.2014.06.017
https://doi.org/10.1016/j.tourman.2010.09.015
https://doi.org/10.1016/j.tourman.2004.06.015
https://doi.org/10.1016/j.tourman.2004.06.015
https://doi.org/10.1016/j.annals.2017.01.008
https://jingtravel.com/for%2013beijing%2013chinese%2013tourism/
https://jingtravel.com/for%2013beijing%2013chinese%2013tourism/
https://jingtravel.com/for%2013beijing%2013chinese%2013tourism/
https://www.hindustantimes.com/travel/sri-lanka-is-going-all-out-to-woo-indian-travellers-here-s-what-you-can-expect/story-QlOGEysYvLWV2yk0acTXYJ.html
https://www.hindustantimes.com/travel/sri-lanka-is-going-all-out-to-woo-indian-travellers-here-s-what-you-can-expect/story-QlOGEysYvLWV2yk0acTXYJ.html


woo-indian-travellers-here-s-what-you-can-expect
/story-QlOGEysYvLWV2yk0acTXYJ.html

IPS. (Ed). (2017). Sri Lanka state of the economy report
2017. Colombo, Sri Lanka: Institute of Policy Studies.

Jenkins, C. L. (2015). Tourism policy and planning for
developing countries: Some critical issues. Tourism
Recreation Research, 40(2), 144–156. doi:10.1080/
02508281.2015.1045363

Kodippili, A., & Senaratne, D. (2017). Forecasting tourist
arrivals to Sri Lanka using seasonal ARIMA. Journal of
Tourism, Hospitality and Sports, 29, 21–27.

Lewis, C. D. (1982). Industrial and business forecasting
methods. London: Butterworths.

Lim, C. (1997). Review of international tourism demand
models. Annals of Tourism Research, 24, 4.

Liu, -Y.-Y., Tseng, F.-M., & Tseng, Y.-H. (2018). Big data
analytics for forecasting tourism destination arrivals
with the applied vector autoregression model.
Technological Forecasting and Social Change, 130,
123–134. doi:10.1016/j.techfore.2018.01.018

Ljung, G. M., & Box, G. E. (1978). On a measure of lack of
fit in time series models. Biometrika, 65(2), 297–303.
doi:10.1093/biomet/65.2.297

Ma, E., Liu, Y., Li, J., & Chen, S. (2016). Anticipating Chinese
tourists arrivals in Australia: A time series analysis.
Tourism Management Perspectives, 17, 50–58.
doi:10.1016/j.tmp.2015.12.004

Ministry of Economic Development. (2011). Tourism
development strategy 2011–2016. Colombo.
Retrieved from www.sltda.lk/sites/default/files/
English.pdf

Ministry of Tourism Development and Christian Religious
Affairs (MTDCRA). 2016. Sri Lanka tourism strategic
plan 2017–2020. Colombo: Ministry of Tourism
Development and Christian Religious Affairs.
Retrieved from http://www.sltda.lk/sites/default/files/
tourism-strategic-plan-2017-to-2020.pdf

Neumayer, E. (2004). The impact of political violence on
tourism: Dynamic cross-national estimation. The
Journal of Conflict Resolution, 48(2), 259–281.
doi:10.1177/0022002703262358

Peng, B., Song, H. Y., Crouch, G. I., & Witt, S. F. (2015). A
meta-analysis of international tourism demand
elasticities. Journal of Travel Research, 54(5),
611–633. doi:10.1177/0047287514528283

Pham, L. D. Q., Driml, S., & Walters, G. (2018). Managing
seasonality in rural destinations: A case study of
South Gippsland–Australia. Tourism Recreation
Research, 43(4), 445–455. doi:10.1080/
02508281.2018.1476204

Rifau, A. (2013). Maldivian tourists travel to Sri Lanka in big
numbers. Retrieved from http://vnews.mv/12985

Samath, F. (2018). Aussie arrivals soar on new Colombo
flights, Sri Lanka-Maldives packages. Retrieved from

https://www.ttgasia.com/2018/05/15/aussie-arrivals-
soar-on-new-colombo-flights-sri-lanka-maldives-
packages/

Schwarz, G. (1978). Estimating the dimension of a model.
The Annals of Statistics, 6(2), 461–464. doi:10.1214/
aos/1176344136

Seraphin, H., Sheeran, P., & Pilato, M. (2018). Over-tourism
and the fall of Venice as a destination. Journal of
Destination Marketing & Management, 9, 374–376.
doi:10.1016/j.jdmm.2018.01.011

Silva, E. S., Hassani, H., Heravi, S., & Huang, X. (2019).
Forecasting tourism demand with denoised neural
networks. Annals of Tourism Research, 74, 134–154.
doi:10.1016/j.annals.2018.11.006

SLTDA. (2006–2017). Annual report. Colombo: Sri Lanka
Tourism Development Authority.

SLTDA. (2017). Overview of tourism in Sri Lanka. Retrieved
from http: Author.

Song, H., & Li, G. (2008). Tourism demand modelling and
forecasting—A review of recent research. Tourism
Management, 29(2), 203–220. doi:10.1016/j.
tourman.2007.07.016

Sun, S., Wei, Y., Tsui, K.-L., & Wang, S. (2019). Forecasting
tourist arrivals with machine learning and internet
search index. Tourism Management, 70, 1–10.
doi:10.1016/j.tourman.2018.07.010

Sunday Times. (2018). Sri Lanka US mission briefs US
travel agents on tourism potential. Retrieved from
http://www.sundaytimes.lk/060528/ft/8.html

The Island, Lanka among top five fastest growing tourism
markets. (2018, July 30). The Island. Retrieved from
http://www.island.lk/index.php?page_cat=article-
details&page=article-details&code_title=188806

UNWTO. (2011). Tourism toward 2030: Global overview.
Retrieved from http://www.e-unwto.org/doi/pdf/10.
18111/9789284414024

UNWTO & GTERC. (2017). UNWTO/GTERC annual report on
Asia tourism trends-2017 edition. Madrid. Retrieved
from https://www.e-unwto.org/doi/pdf/10.18111/
9789284419111

Wei, W. W. S. (2006). Time series analysis: Univariate
and multivariate methods. Boston,MA: Pearson
Education.

WTTC. (2017). Travel and tourism economic impact 2017:
Sri Lanka. London. Retrieved from https://www.wttc.
org/-/media/files/reports/economic-impact-research
/countries-2017/srilanka2017.pdf

Yang, Y., & Zhang, H. (2019). Spatial-temporal forecasting
of tourism demand. Annals of Tourism Research, 75,
106–119. doi:10.1016/j.annals.2018.12.024

Yao, Y., Cao, Y., Ding, X., Zhai, J., Liu, J., Luo, Y., & Zou, K.
(2018). A paired neural network model for tourist
arrival forecasting. Experts Systems with Applications,
114, 588–614. doi:10.1016/j.eswa.2018.08.025

Thushara et al., Cogent Economics & Finance (2019), 7: 1699884
https://doi.org/10.1080/23322039.2019.1699884

Page 31 of 32

https://www.hindustantimes.com/travel/sri-lanka-is-going-all-out-to-woo-indian-travellers-here-s-what-you-can-expect/story-QlOGEysYvLWV2yk0acTXYJ.html
https://www.hindustantimes.com/travel/sri-lanka-is-going-all-out-to-woo-indian-travellers-here-s-what-you-can-expect/story-QlOGEysYvLWV2yk0acTXYJ.html
https://doi.org/10.1080/02508281.2015.1045363
https://doi.org/10.1080/02508281.2015.1045363
https://doi.org/10.1016/j.techfore.2018.01.018
https://doi.org/10.1093/biomet/65.2.297
https://doi.org/10.1016/j.tmp.2015.12.004
http://www.sltda.lk/sites/default/files/English.pdf
http://www.sltda.lk/sites/default/files/English.pdf
http://www.sltda.lk/sites/default/files/tourism-strategic-plan-2017-to-2020.pdf
http://www.sltda.lk/sites/default/files/tourism-strategic-plan-2017-to-2020.pdf
https://doi.org/10.1177/0022002703262358
https://doi.org/10.1177/0047287514528283
https://doi.org/10.1080/02508281.2018.1476204
https://doi.org/10.1080/02508281.2018.1476204
http://vnews.mv/12985
https://www.ttgasia.com/2018/05/15/aussie-arrivals-soar-on-new-colombo-flights-sri-lanka-maldives-packages/
https://www.ttgasia.com/2018/05/15/aussie-arrivals-soar-on-new-colombo-flights-sri-lanka-maldives-packages/
https://www.ttgasia.com/2018/05/15/aussie-arrivals-soar-on-new-colombo-flights-sri-lanka-maldives-packages/
https://doi.org/10.1214/aos/1176344136
https://doi.org/10.1214/aos/1176344136
https://doi.org/10.1016/j.jdmm.2018.01.011
https://doi.org/10.1016/j.annals.2018.11.006
https://doi.org/10.1016/j.tourman.2007.07.016
https://doi.org/10.1016/j.tourman.2007.07.016
https://doi.org/10.1016/j.tourman.2018.07.010
http://www.sundaytimes.lk/060528/ft/8.html
http://www.island.lk/index.php?page_cat=article-details%26page=article-details%26code_title=188806
http://www.island.lk/index.php?page_cat=article-details%26page=article-details%26code_title=188806
http://www.e-unwto.org/doi/pdf/10.18111/9789284414024
http://www.e-unwto.org/doi/pdf/10.18111/9789284414024
https://www.e-unwto.org/doi/pdf/10.18111/9789284419111
https://www.e-unwto.org/doi/pdf/10.18111/9789284419111
https://www.wttc.org/-/media/files/reports/economic-impact-research/countries-2017/srilanka2017.pdf
https://www.wttc.org/-/media/files/reports/economic-impact-research/countries-2017/srilanka2017.pdf
https://www.wttc.org/-/media/files/reports/economic-impact-research/countries-2017/srilanka2017.pdf
https://doi.org/10.1016/j.annals.2018.12.024
https://doi.org/10.1016/j.eswa.2018.08.025


©2019 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

You are free to:
Share — copy and redistribute the material in any medium or format.
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.
No additional restrictions

Youmay not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Economics & Finance (ISSN: 2332-2039) is published by Cogent OA, part of Taylor & Francis Group.

Publishing with Cogent OA ensures:

• Immediate, universal access to your article on publication

• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online

• Download and citation statistics for your article

• Rapid online publication

• Input from, and dialog with, expert editors and editorial boards

• Retention of full copyright of your article

• Guaranteed legacy preservation of your article

• Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Thushara et al., Cogent Economics & Finance (2019), 7: 1699884
https://doi.org/10.1080/23322039.2019.1699884

Page 32 of 32




