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Linear and non-linear long-run association between tourism and economic growth is examined using the
autoregressive distributed lag procedure with Sri Lanka as a reference country over the sample period 1978–
2014. Linear estimation results indicate that a 1% increase in tourism receipts result in an increase in the output
per worker by 0.10% in the long run. The net effect in the short run is marginally negative and generally mixed.
Non-linear relationship explains the effectiveness of the tourism industry depends strongly on public infrastruc-
turewhich is subject to congestion like the public transport, airports, road systemor telecommunications. A long-
runU-shape relationship is detectedwith theminimumnecessary tourism receipts of 1.26% of GDP. The causality
results indicate that higher tourism receipts causes growth. The method applied here can be used to examine
other countries in the similar domain.
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1. Introduction

Tourism is a leading driver of economic growth for a number of
countries. The sector has become a perennial source of income and em-
ployment, and hence an important driver of socio-economic changes
and progress. Furthermore, it is projected by the United Nations
World Tourism Organization (UNWTO) that tourist arrivals on aggre-
gate will grow by 3.3% a year to reach 1.8 billion by 2030. The growth
in the number of visitor arrivals provides positive signals in terms of a
growing tourism demand. However, from a developing country per-
spective, it can be argued that growth in tourism revenue and hence
the overall income is relativelymore important. In this regard, each des-
tination country is required to have supposedly the right policies and
the necessary infrastructure in place to attract the right volume of tour-
ists and amount of receipts. While visitor arrivals and the subsequent
incomes generated are mainly demand driven, the latter in some ways
can be measured and will be of interest to policy planners.

In this paper, using Sri Lanka as a reference country, we identify the
minimum level of tourism revenues required for tourism to be supportive
nance, University of the South
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auvermann).
of growth. Indeed, there is a consensus regarding tourism-led growth hy-
pothesis for a number of countries which includes both the small and
non-small island countries (Bojanic & Lo, 2016 and the references there-
in). Therefore, the paper, besides examining the usual linear relationship,
extends to a non-linear assessment. Our approach andmodelling strategy
is simple (Tamazian & Rao, 2010; Zaman, Shahbaz, Loganathan, & Raza,
2016) and can be easily extended to panel and other country-specific
studies. To the best of our knowledge, this line of analysis has not been
undertaken in tourism-growth studies with exception of a few studies
which differs in method and context (Antonakakis, Dragouni, & Filis,
2015; Brida, Lanzilotta, Pereyra, & Pizzolon, 2015; Pérez-Rodríguez,
Ledesma-Rodríguez, & Santana-Gallego, 2015).

As a background, it is noted that international tourist arrivals to Sri
Lanka have grown since the 1970s. According to the Sri Lanka Tourism
Development Authority,1 the visitor arrivals in 1970 were 46,247 and in
2014, it has increased to 1,524,153. Similarly, the tourism official receipts
increased fromUS$3.6million to US$317,501.7 million over the same pe-
riod. The 2014 record shows the sector employs some 129,790 people di-
rectly and 170,100 people indirectly. Furthermore, the sector contributes
11.1%, 10.0% and 21.3% to GDP (gross domestic product), employment
and exports, respectively (World Travel and Tourism Council, 2015).
1 http://www.sltda.lk/statistics and http://sltda.lk/sites/default/files.
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However, it must be noted that the country has undergone fierce civil
wars in the period from July 1983 toMay 2009. Thewarwas between the
government and the Liberation Tigers of Eelam (LTTE), who recruited
their fightersmostly from the ethnicminority of the Tamils. The objective
of the latter was to create an independent Tamil state. The civil war was
interrupted by different cease fires and can therefore be split up into
four phases: Eelam Wars I (July 1983–July 1987), II (June 1990–January
1995), III (April 1996–September 2002) and IV (July 2006–May2009), re-
spectively. The characteristic of the civil war was mainly asymmetric be-
cause of the military dominance of the national forces. Thus, the LTTE
committed bomb and suicide attacks on policy-makers, military person-
nel, public buildings, infrastructure, and civilians. On the other hand, the
government, who represented mostly the interests of the Sinhalese ma-
jority, did not interfere against massacres committed by Sinhalese mobs.

The United Nations estimated in various reports that between 60,000
to 100,000 persons were killed in this conflict, just around 150,000 Tamil
fled from the conflicts, an estimated number of 1,000,000 persons were
displaced and huge economic losses were incurred. In terms of monetary
value, Grobar andGnanaselvam (1993) estimated the economic loss to be
equivalent of 20% of the GDP for the period 1983–1988; Arunatilake,
Jayasuriya, and Kelegama (2001) estimated the accumulated loss from
1983 to 1996 to be equivalent of more than 160% of the GDP in 1996
using a constant interest rate of 5%; and Ganegodage and Rambaldi
(2014) estimated the loss to be equivalent of an annual decline of 9% of
theGDP for the conflict period between1960 and2008. To add to themis-
ery, Sri Lanka was also hit strongly by a destructive tsunami in December
2004which killed 30,000 people, and faced its fair share of the adverse ef-
fects of the 2007–2008 global financial crises.

Moreover, although, Sri Lanka has improved its overall travel and
tourism competitiveness index (TTI) the years following the defeat of
the LTTE in 2009 from 3.8 (2009) to 4.0 (2013) and its rank from 78 to
74 out of 140 countries (Blanke & Chiesa, 2013), it is still lacking in
terms of the tourism infrastructure measured by hotel rooms per 100 cit-
izens, the presence of major car rental companies and the number of
ATMs accepting VISA cards (c.f. Blanke & Chiesa, 2013). Specifically, Sri
Lanka ranks 112 out of 140 countrieswith 0.1 hotel roomper 100 citizens,
3 out of 7 major rental car companies and 106 ATMs per one million cit-
izens. The overall rank in terms of TTI is only 108 with a total score of 2.3
out of 7. Important to note is that with respect to small scale tourist busi-
nesses, it costs on average 19.1% of the GNI per capita (Blanke & Chiesa,
2013) to set up a business which becomes a serious growth constraint if
one also considers the relatively strong income and wealth inequality.
Moreover, it is noted that Sri Lanka ranks 123 in terms of threatened spe-
cieswith 16.7% of all species in the danger of becoming extinct in the near
future. Notably, the economic duels of the past and present no doubt had
a damaging effect on the tourism sector and the overall economic prog-
ress of the country. However,with the Sri Lankan government's execution
of timely proactive policies to overcome adverse effects, the tourism sec-
tor has shown a reasonable degree of resilience and progress.

Against these backdrops, we examine the decisive role of tourism in
supporting the economic growth of the country. While we acknowledge
there are a few studies that have examined the tourism-growth nexus
in Sri Lanka (Srinivasan, Kumar, & Ganesh, 2012a; Wickremasinghe &
Ihalanayake, 2006),2 we note that these studies do not explicitly account
for the role of capital and labour stock, trend or structural breaks due to
civil wars which are important considerations in accurately identifying
cointegration, magnitude impacts and the direction of causality. More-
over, for a single country time series data, the error correction term re-
ported in these studies is very low (less than 1%), which can be due to,
among other things, model specification failing to account for structural
breaks. Furthermore, while we acquiesce that tourism in Sri Lanka has a
broad-based impact, we must also accept that there are other sectors
and factors such as, trade and manufacturing (Athukorala, 2000;
2 See also Srinivasan, Kumar, and Ganesh (2012b).
Gordon & Rankaduwa, 1992), textiles, institutions, other hard infrastruc-
ture (Chaffai, Kinda, & Plane, 2012), foreign remittances (Siddique,
Selvanathan, & Selvanathan, 2012), tea products, transportation services
and rubber-based products (Samaranayake, Lantra, & Jayawardena,
2013) which are crucial for growth and development of the country. Ad-
ditionally, noting that a country's growth prospect can be explained by a
number of factors and some of them are specific to each country, we
hypothesise that tourism for Sri Lanka is growth enhancing (Bandara &
Tisdell, 2003; Fernando, Bandara, & Smith, 2013).3 Therefore, by including
the role of capital and labour, and treating tourism as a shift parameter in
the augmented Solow (1956) framework (Rao, 2010), we can accurately
reflect the contributionof tourism in the economy. Subsequently, the con-
tributions of this paper are: (a) to estimate the short-run and long-run
elasticity of output with respect to tourism whilst controlling for capital
and labour and correcting for breaks in the series in both the linear and
the non-linear setting, whereby the latter analysis is used to highlight
the threshold level of tourism earnings in the long run; (b) to examine
the tourism-led growth hypothesis for an economy which has suffered
political instability and civil wars in the past; and (c) that studies of this
nature provides impetus to examine tourism demand and preferences
at a micro-level. Of course, the methodology used is not new and can be
easily applied to check for threshold levels of tourism revenues for
other countries and especially for those economies which are facing se-
vere political crisis such as Egypt, Tunisia, Algeria, Libya, Lebanon and
Syria.

The rest is of the paper organized in the followingmanner. In Section
2, we briefly discuss the development and growth theory and present a
summary of studies pertaining to tourism and economic growth. In
Section 3, we discuss the modelling strategy and data. In Section 4, we
present the results. Section 5 concludes with some policy deliberations.

2. Literature survey

2.1. Development and growth

The notion of development (Hirschman, 1958; Lewis, 1954; Myrdal,
1957; Nurske, 1953; Prebisch, 1950; Rosenstein-Rodan, 1943; Rostow,
1960; Singer, 1950) and economic growth (Daly & Cobb, 1989; Hueting,
1974; Kuznets, 1934; Nordhaus & Tobin, 1972) continues to be one of
the most burgeoning concerns for every country. Hicks (1965) argued
that the distinction between the two (development and growth) is neces-
sary because the economics of underdevelopment should be a practical
subject and therefore call upon any branch of theory, including theories
from other sciences like sociology or anthropology.

To have a better understanding of the complexities associated with
the process of economic growth, one must be willing to appreciate,
among a number of things, the role of diminishing returns to scale, phys-
ical and human capital accumulation, and the relationship between per
capita income growth and population growth, the specialization of labour
and the role of innovations of technology (Knight, 1944; Malthus, 1798;
Ramsey, 1928; Ricardo, 1817; Schumpeter, 1934; Smith, 1776; Young,
1928).

The first theoretical model of economic growth, inspired by the work
of Keynes (1936), was developed by Harrod (1939) and Domar (1946).
Almost a decade later, Solow (1956), Swan (1956) andMeade (1961) de-
veloped the neoclassical growth model which was extended to integrate
the intertemporal optimization approach of Ramsey (1928) and over-
came the weakness of instability of equilibrium in earlier models.
Romer's (1986, 1987, 1990) papers were largely based on the ideas of
Arrow(1962) and Sheshinski (1967) and focused on endogenous growth,
where the endogeneity of the growth rate is caused technically by exter-
nal economies of scale. Based on the model of Uzawa (1965), Lucas
(1988) developed a similar idea, where he introduced the idea of positive
3 Note that there can be growth retarding drivers such as crime, terrorism, political in-
stability and the like.
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externalities which are a result of human capital accumulation. This was
later called the New Growth Theory (NGT) which was further extended
by incorporating R&D (Research and Development) activities, imperfect
competition and diffusion of technology (Acemoglu, 2003; Acemoglu,
Akcigit, Bloom, & Kerr, 2013; Acemoglu & Robinson, 2012; Aghion,
Bloom, Blundell, Griffith, & Howitt, 2002; Aghion & Howitt, 1992;
Aghion, Harris, Howitt, & Vickers, 2001; Acemoglu, Johnson, & Robinson,
2001; Barro & Sala-i-Martin, 2004; Glaeser & Shleifer, 2002; Grossman &
Helpman, 1991; Jones, 1999; Klette and Kortum, 2004; Lentz &
Mortensen, 2008).

2.2. Guiding theory

The terms development and economic growth are contentious. How-
ever, history does provide some evidences that the contemporary notion
of progressive development which encapsulates economic growth can
avail a society. In this regard, noting the success of countries like Korea
and the explanatory power of the new growth theory, some economists
(Greenwald & Stiglitz, 2006; Lin, 2012; Stiglitz, 2011; Stiglitz &
Greenwald, 2014) propose to revise development policies away from
the puritanical laissez faire dogma to a more distinguished and country
specific development policy, which can imply the strengthening of mar-
ket forces as well as government interventions. Lin (2012: 21) therefore
proposes that the starting point of development analysis should be an
economy's endowments, which are given and changeable over time.
Lin's definition of endowments, which determine the economic structure
of a country, includes a broad set of ingredients – capital, labour and land,
human capital, hard infrastructure like roads, electricity grids or telecom-
munication technologies as well soft infrastructure like institutions, regu-
lations and social capital. This form of economic development is hence
perceived as the New Structural Economics (NSE) where it is the duty
of the government to: (i) examine country-specific sectors or industries
inwhich a country has ormay have a comparative advantage, (ii) support
the up-grading and transition mechanisms for these industries, and (iii)
provide the necessary infrastructure investments (Lin, 2011, 2012). Fur-
thermore, of interest and much controversy is how technological diffu-
sion takes place in each country and to examine what factors will
contribute to, generate and sustain growth. Another important dimension
of the theory is to examine the sectors which are common and those that
are different for countries economic growth process. Amajor challenge in
examining the growth process, as pointed out by Lin (2011), are the
methodological difficulties and challenges in arriving to specific policy ‘le-
vers’ that will sustain and accelerate growth in specific countries at least
for a reasonable period of time.

With these insights, our study is guided by theNSE theorywherewe
acknowledge and are convinced that a country's growth prospect is ex-
plained by myriad factors and some which are specific to each country;
and that structural changes play a decisive role. Subsequently, using
growth theory as a framework, we hypothesize that tourism demand
is an important consideration in enhancing economic growth. We fur-
ther hypothesize that in a developing economy, there is a minimum
necessary flow of tourism receipts that is needed to trigger growth.

2.3. Tourism and growth

Studies which examine the contribution of tourism to economic
growth have been of interest from the past (Ghali, 1976). Payne and
Merver (2010) propose two possibilities: (i) tourism which is driven by
growth in destination countries results when the policies targeting infra-
structure development, effective institutions and investment are suffi-
cient to support tourism activities; and (ii) the tourism-led growth
which implies that tourism demand is an engine of economic develop-
ment. Studies on tourism-growth nexus are copious and mainly focus
on examining the direction of causality between the two constructs. Nev-
ertheless,most of the studies have examined these aspectswithin a coun-
try-context and/or regional level using a linear relationship (Durbarry,
2004; Holzner, 2010; Katircioglu, 2009; Mushtaq & Zaman, 2013; Oh,
2005; Pablo-Romero & Molina, 2013; Seetanah, 2011; among others).
Studies which find a unidirectional causality from tourism to output
(growth) include: Balaguer and Cantavella-Jordà (2002) for Spain,
Proença and Soukiazis (2008) for Portugal, Lee and Chang (2008) for
OECD countries, Fayissa, Nsiah, and Tadasse (2008) for 42 African coun-
tries, Brida, Carrera, and Risso (2008) for Mexico; Brida and Risso
(2009) for Chile, Brida, Lanzilotta, Lionetti, and Risso (2010) for Uruguay,
Narayan, Narayan, Prasad, and Prasad (2010) for 4 Pacific Island countries
(Fiji, Solomon Islands, Papua New Guinea and Tonga), Tang and Tan
(2015) for Malaysia, Chou (2013) for Cyprus, Latvia and Slovakia. The re-
verse causality from output to tourism is noted by Kumar and Kumar
(2012) for Fiji, Chou (2013) for Czech Republic and Poland, Kumar
(2014b) for Kenya. A bidirectional causality is noted by Dritsakis
(2004a, 2004b) for Greece, Durbarry (2004) for Mauritius, Cortez-
Jimenez and Paulina (2006) for Italy and Spain, Massidda and Mattana
(2013) for Italy, Kim, Chen, and Jang (2006) for Taiwan, Nowak, Sahli,
and Cortés-Jiménez (2007) for Spain, Lee and Chang (2008) for non-
OECD countries, Seetanah (2011) for 19 island countries, Ridderstaat,
Croes, and Nijkamp (2014) for Aruba, Kumar (2014a) for Vietnam,
Kumar, Stauvermann, Patel, Kumar, and Prasad (2015) for Cook Islands
and Shahbaz, Kumar, Ivanov, and Loganathan (2015) for Malaysia. How-
ever, there are few studies that find no causality and hence conclude that
tourismgrowth evolve independently of each other. Among these include
Oh (2005) for Korea and Chou (2013) for Bulgaria, Romania and Slovenia.

Moreover, despite the voluminous literature on the relationship, the
debate whether tourism is an engine of growth is ongoing and of inter-
est. Therefore, studies along these streams need to include tourism de-
pendent countries which are less focussed (Ridderstaat et al., 2014).
Considering the literature on development and growth, the guiding the-
ory and the existing studies on the tourism-growth nexus, we advance
the study in the paper with reference to Sri Lanka.

3. Model, data, & methodology

3.1. Model

We use a basic Cobb–Douglas setup, which is closely related to
Solow's (1956) framework. The general equation is given as:

Yt ¼ AtK
α
t L

β
t ð1Þ

where A= stock of technology, K and L are the capital and labour stock,
respectively; α and β are the capital and labour shares respectively.
Hence, assuming constant returns to scale (β=1−α) and dividing
(1) by L, we get the income per capita, ŷt as:

ŷt ¼ Atk̂
α
t ; ð2Þ

where k̂t represents the capital intensity and with αN0. The model as-
sumes that the evolution of technology is given by:

Φt ¼ Α0egt ð3Þ

where Α0 is the initial stock of knowledge, and g is the growth rate of
technology over time, t. We introduce tourism receipts (% of GDP) as
shift variables (Rao, 2010).

Ψt ¼ f TURð Þ ¼ TÛRθ
t ð4Þ

where θN0 represents the elasticity of output (income) with respect to

tourism (receipts as a per cent of GDP), TÛR. Hence, with At=ΦtΨt and
inserting in (2), we get:

ŷt ¼ Α0egtTÛR
θ
t

� �
k̂
α
t ð5Þ
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Taking log transformation of (5) yields the basic model for estima-
tion as:

ln ŷt ¼ π þ δTrendþ ϑTBt0 ≤p≤ t1 þ α ln k̂t þ θ lnTÛRt þ εt ð6Þ

where π is a constant, δ and ϑ are the coefficient of time trend (Trend)
and structural break dummy (TBt0≤p≤ t1) respectively; and εt is the
error term. The autoregressive distributed lag (ARDL) equation is
expressed as:

ln ŷt ¼ ϕ1 þ ϕ2Trendþ ϕ3TBt0 ≤p≤ t1 þ
Xp1

i¼1
γ2i ln ŷt−i

þ
Xp2

i¼0
ζ2i ln k̂t−i þ

Xp3
i¼0

ω2i lnTÛRt−i þ ut ð7Þ

where ϕ1, ϕ2, and ϕ3 are coefficients of constant, trend and structural
break dummy; γ2i, ζ2i, and ω2i are the coefficients of parsimonious

lagged estimates of ln ŷt−i ði ¼ 1;…; p1Þ, ln k̂t−i ði ¼ 0;…;p2Þand lnTÛ
Rt−i ði ¼ 0;…;p3Þ, respectively.

Hence, using (7) we can derive the long-run coefficients in (6) as: π

¼ ϕ1

1−∑p1
i¼1γ2i

, δ ¼ ϕ2

1−∑p1
i¼1γ2i

, ϑ ¼ ϕ3

1−∑p1
i¼1γ2i

; α ¼ ∑p2
i¼0ζ2i

1−∑p1
i¼1γ2i

, θ

¼ ∑p3
i¼0ω2i

1−∑p1
i¼1γ2i

, and εt ¼ ut

1−∑p1
i¼1γ2i

� Nð0;σ2Þ.
For the non-linear estimation, using Eq. (6) with insights from

Tamazian and Rao (2010) and Zaman et al. (2016), we specify:

ln ŷt ¼ π þ δTrendþ ϑTBt0 ≤p≤ t1 þ α ln k̂t þ θ0 lnTÛRt

þ θ″ lnTÛRt

� �2
þ εt ð8Þ

where θ′ and θ″ is the coefficient of lnTÛR and ð lnTÛRtÞ2, respectively.
Since θ′≠θ, the θ′ cannot be interpreted directly as the respective share

of TÛR. Note that, ∂ð ln ŷt Þ
∂ð ln k̂t Þ¼αN0

, implies a constant income share of capital

per worker. The first order partial derivative of (8) with respect to tour-

ism receipts becomes ∂ð ln ŷt Þ
∂ð lnTÛRt Þ¼θ0þ2θ″ð lnTÛRt Þ. Thus, after setting the first

derivative equal to zero and solving for the amount of tourism receipts

(per cent of GDP), we get TÛR� ¼ e
−θ0
2θ″ as a candidate for an optimum.

Furthermore, if the respective second order derivative evaluated at TÛ

R� exceeds zero ð∂2ð ln ŷtÞ
∂ð lnTÛRÞ2¼2θ″N0Þ

thenTÛR� represents aminimumand im-

plies a U-shaped relationship between ŷt andTÛR. Hence, aminimumof
tourism receipts (% GDP) becomes necessary to improve the output per
Table 1
Descriptive statistics and correlation matrix (1978–2014).
Source: Authors' calculation using Eviews 9.

Variables lnyt lnkt lnTÛRt

Panel A: Descriptive statistics
Mean 7.5040 7.9577 0.4999
Median 7.4571 7.9222 0.4967
Maximum 8.3328 8.9380 1.1768
Minimum 6.8839 6.9130 −0.2424
Std. Dev. 0.4097 0.5210 0.3396
Skewness 0.3728 0.0101 0.0624
Kurtosis 2.0658 2.2936 2.7273
Jarque–Bera 2.2028 0.7699 0.1387
Probability 0.3324 0.6805 0.9330

Panel B: Correlation matrix
lnyt 1.0000

lnkt
0.9878A

(0.0000)
1.00000

lnTÛRt
−0.2331
(0.1650)

−0.3013C

(0.0699)
1.00000

Notes: ( ) indicates level of significance; A and C refer to 1% and 10% levels of significance,
respectively.
worker and TÛR� represents a threshold. By the same token, if
∂2ð ln ŷtÞ

∂ð lnTÛRtÞ2¼2θ″b0
evaluated at TÛR� , then an inverted U-shaped relation-

ship results, implying a maximum amount of tourism receipts (%GDP)
necessary to obtain the maximum output per effective worker. Howev-
er, for developing countries, the case that a maximum tourism receipts
have been attained or exceeded seem to be highly implausible in the
long run except when the sector is not an important driver of growth
or is superseded by other emerging sectors. Nevertheless, if

∂2ð ln ŷt Þ
∂ð lnTÛRtÞ2¼2θ″¼0

, then the relationship is monotonic and TÛR� represents

a saddle point. In statistical sense, where θ″ is not statistically significant
within the conventional levels, then we reject non-linear relationship
and accept a linear relationship between tourism and output worker.
Based on these conditions, we theorize that if tourism sector is a signif-
icant driver of growth, then we will expect the sector to have a U-
shaped relationship viz. economic growth.

3.2. Estimation technique

3.2.1. ARDL bounds procedure
The ARDL method (Pesaran, Shin, & Smith, 2001) is preferred be-

cause unlike other cointegration tests (Engle & Granger, 1987;
Johansen & Juselius, 1990), this procedure does not require all the vari-
ables are I(1) and as long as none of the variables are I(2). Furthermore,
the ARDL procedure is relatively simple and provides robust results in
the presence of small sample size. For the purpose of bound testing ap-
proach to cointegration, we capture the relationship of Eq. (7) by spec-
ifying the following ARDL equations:

Δ ln ŷt ¼ β10 þ β11 ln ŷt−1 þ β12 ln k̂t−1 þ β13 lnTÛRt−1 þ ϕ10TBt0 ≤p≤ t1

þφ10Trendþ
Xp

i¼1

α11iΔ ln ŷt−i þ
Xp

i¼0

α12iΔ ln k̂t−i

þ
Xp

i¼0

α13iΔ lnTÛRt−i þ ε1t

ð9:1Þ

Δ ln ŷt ¼ β10 þ β11 ln ŷt−1 þ β12 ln k̂t−1 þ β13 lnTÛRt−1

þβ0
14 lnTÛRt−1

� �2
þ ϕ10TBt0 ≤p≤ t1 þ φ10Trendþ

Xp

i¼1

α11iΔ ln ŷt−i

þ
Xp

i¼0

α12iΔ ln k̂t−i þ
Xp

i¼0

α13iΔ lnTÛRt−i þ
Xp

i¼0

α0
14i Δ lnTÛRt−i

� �2

þε1t
ð9:2Þ

Note that the ARDL Eqs. (9.1) and (9.2) contain a dummy (TBt0≤p≤t1)
representing the structural break in the series. Next, the co-integration
is identified in two steps. First, Eqs. (9.1) and (9.2) are estimated separate-
ly, using the ordinary least squares technique. The second step requires
testing the null hypothesis of no co-integration HNULL:β11=β12=β13=
0 (HNULL:β11=β12=β13=β14′=0) against the alternative hypothesis of
the existence of a long run relationship HALT:β11≠0;β12≠0;β13≠0
(HALT :β11≠0;β12≠0;β13≠0;β14′≠0) to examine cointegration using a
linear (non-linear) equation. The existence of a long run co-integration
relationship is examined by reviewing the corresponding upper
and lower bounds of F and W statistics. Co-integration is accepted
when F- or W-statistics is greater than the respective upper bound
{FN I(1)critical or WN I(1)critical}; rejected when below the respective
lower bound {Fb I(0)critical or Wb I(0)critical}; and inconclusive when
the respective statistic is within the respective upper and lower bounds,
{I(0)criticalbF or Wb I(1)critical}. The F- or W-statistics and the respective
upper and lower bounds at 5% and 10% levels of statistical significance
are derived from Microfit (Mfit) 5.01 (Pesaran & Pesaran, 2009) which
is an upgraded version of Mfit 4.1 (Pesaran & Pesaran, 1999) in that



4 Although the data is available for 1970–2014, we use the sample from 1978 to 2014
because including the earlier periods gave distorted results which also reflect the poor
quality of data for these periods. We also noted that variations are more noticeable in
the latter sample and results are consistent in both linear and non-linear setting.

Table 2
Unit root test results.
Source: Authors' estimation in Eviews 9.

Variables
ADF P-P KPSS

Level 1st diff. Level 1st diff. Level 1st diff.

With constant only
; ln ŷt 3.8959[0] −3.5999[0]B 3.5837[1] −3.6750[3]A 0.7304[5]C 0.5073[4]C

; ln k̂t −0.9691[4] −2.1616[0] −2.5959[4] −2.3926[1] 0.7402[5] 0.21354]A

; lnTÛRt −3.4783[1]B −3.8159[0]A −2.7335[3]C −3.8159[0]A 0.2054 [3]A 0.1012[2]A

With constant & trend
; ln ŷt 1.4989[0] −4.6240[0]A 1.3363[1] −4.5968[1]A 0.2021[4]C 0.1383[2]B

; ln k̂t −4.3682[1]A −2.1880[0] −2.5959[4] −2.3926[1] 0.1117[4]A 0.1940[4]C

; lnTÛRt −5.1901[4]A −3.7497[0]B −2.8362[3] −3.7497[0]B 0.0792[3]A 0.0974[2]A

Notes: TheADF and PP critical values are based onMacKinnon (1996). The KPSS is based on Kwiatkowski et al. (1992). The optimal lag is based on theAkaike Information Criterion for ADF,
while the bandwidth for PP and KPSS are automatically determined. The null hypothesis for ADF and PP tests is that a series has a unit root (non-stationary) and for KPSS that the series is
stationary. A, B and C refer to 1%, 5% and 10% levels of significance, respectively.
The braces [ ] indicates the lag-lengths selected automatically.
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the recent version (Mfit 5.01) provides a sample adjusted critical
bounds computed by stochastic simulations using 20,000 replications.

3.2.2. Causality analysis
Causality is examined using the non-causality test of Toda and

Yamamoto (1995). Notable advantages of this approach are: (a) it en-
ables causality tests among variables when the series are I(0), I(1) or
I(2), not co-integrated or co-integrated of an arbitrary order; and (b)
it fits well with the ARDL procedure because part of the information de-
rived such as the lag-length and maximum optimum order of integra-
tion are used to carry out the causality analysis. To examine the
causality, the following vector autocorrelation regression (VAR) equa-
tions are specified:

ln ŷt ¼ α0 þ
Xk

i¼1

α1i ln ŷt−i þ
Xdmax

j¼kþ1

α2 j ln ŷt− j þ
Xk

i¼1

η1i ln k̂t−i

þ
Xdmax

j¼kþ1

η2 j ln k̂t− j þ
Xk

i¼1

ϕ1i lnTÛRt−i þ
Xdmax

j¼kþ1

ϕ2 j lnTÛRt− j

þ
Xk

i¼1

ϕ0
1i lnTÛR
� �2

t−i
þ

Xdmax

j¼kþ1

ϕ0
2 j lnTÛR
� �2

t− j
þ λ1t

ð10Þ

And causality from ln k̂→ ln ŷ, lnTÛR→ ln ŷ and ðlnTÛRÞ2→ ln ŷ im-
plies η1i≠0∀ i, ϕ1i≠0∀ i and ϕ1i′≠0∀ i, respectively.

ln k̂t ¼ α0 þ
Xk

i¼1

α1i ln k̂t−i þ
Xdmax

j¼kþ1

α2 j ln k̂t− j þ
Xk

i¼1

η1i ln ŷt−i

þ
Xdmax

j¼kþ1

η2 j ln ŷt− j þ
Xk

i¼1

ϕ1i lnTÛRt−i þ
Xdmax

j¼kþ1

ϕ2 j lnTÛRt− j

þ
Xk

i¼1

ϕ0
1i lnTÛR
� �2

t−i
þ

Xdmax

j¼kþ1

ϕ0
2 j lnTÛR
� �2

t− j
þ λ1t

ð11Þ

and causality from ln ŷ→ ln k̂, lnTÛR→ ln k̂ and ð lnTÛRÞ2→ ln k̂ implies
η1i≠0∀ i, ϕ1i≠0∀ i and ϕ1i′≠0∀ i, respectively.

lnTÛRt ¼ α0 þ
Xk

i¼1

α1i lnTÛRt−i þ
Xdmax

j¼kþ1

α2 j lnTÛRt− j þ
Xk

i¼1

η1i ln ŷt−i

þ
Xdmax

j¼kþ1

η2 j ln ŷt− j þ
Xk

i¼1

φ1i ln k̂t−i

þ
Xdmax

j¼kþ1

φ2 j ln k̂t− j

Xk

i¼1

ϕ0
1i lnTÛR
� �2

t−i
þ

Xdmax

j¼kþ1

ϕ0
2 j lnTÛR
� �2

t− j
þ λ1t

ð12Þ
and causality from ln ŷ→ lnTÛR, ln k̂→ lnTÛR and ð lnTÛRÞ2→ lnTÛR
implies η1i≠0∀ i, φ1i≠0∀ i and ϕ1i′≠0∀ i, respectively.

lnTÛR
� �2

t
¼ α0 þ

Xk

i¼1

ϕ0
1i lnTÛRt−i

� �2
þ

Xdmax

j¼kþ1

ϕ0
2 j lnTÛRt− j

� �2

þ
Xk

i¼1

α1i lnTÛRt−i þ
Xdmax

j¼kþ1

α2 j lnTÛRt− j þ
Xk

i¼1

η1i ln ŷt−i

þ
Xdmax

j¼kþ1

η2 j ln ŷt− j þ
Xk

i¼1

φ1i ln k̂t−i þ
Xdmax

j¼kþ1

φ2 j ln k̂t− j þ λ1t

ð13Þ
Where lnTÛR→ð lnTÛRÞ2, ln k̂→ lnTÛR and ð lnTÛRÞ2→ lnTÛR im-

plies α1i≠0∀ i, η1i≠0∀ i and φ1i≠0∀ i, respectively.
The maximum lag length for estimation of the above system of equa-

tions is the sum of the highest order of integration and the lag length de-
termined through formal lag-length testing criteria (Clarke & Mirza,
2006), which is also applied in the ARDL estimation. Furthermore, to en-
sure dynamic stability of the VAR process and robust results, the inverse
roots of the AR (auto-regressive), IR, should be within the positive and
negative unity (−1≤ IR≤1).

4. Data and results

4.1. Sample description

For the purpose of analysis, we use a total of 37 years of annual data
over the periods 1978–2014.4 The data on GDP at constant 2005 USD
(US dollar) which is a measure of economic growth, and the gross fixed
capital formation at constant 2005 USDwhich is ameasure of investment
are extracted from theWorld Bank (2015). The labour stock (Lt)which in-
cludes direct and indirect employment and the tourism receipts (in USD)
are sourced from the Sri Lanka Tourism Development Authority (http://
www.sltda.lk/statistics). Tourism receipts as a per cent of GDP is used to

measure tourism demand, that is: tourismreceipts ð%GDPÞ ¼
tourismreceipts ðnominalÞ

GDP ðnominalÞ � 100 ¼ tourismreceipts�Price
GDP�Price � 100. The capital stock data

is computed using perpetual inventory method, Kt=(1−)Kt−1+ It,
where a depreciation rate (δ) of 8% is assumed with the initial capital
stock (K0) as 1.05 times the GDP of 1969 at constant 2005 USD. Finally,
output per worker and capital per worker is computed by dividing the
GDP (Yt) and capital stock (Kt) by the labour stock (Lt), respectively. The

http://www.sltda.lk/statistics
http://www.sltda.lk/statistics


Table 3
Lag selection criterion.
Source: Authors' estimation in Eviews 9.

Lag LL LR FPE AIC SC HQ

0 145.6088 NA 8.59e−09 −7.222098 −6.699638 −7.037906
1 285.2043 226.3710 1.10e−11 −13.90293 −12.68386A −13.47315
2 312.5177 38.38640 6.29e−12 −14.51447 −12.59878 −13.83910
3 337.0619 29.18770A 4.49e−12A −14.97632A −12.36402 −14.05536A

Notes: A refers to significance at 5% level. LL: log likelihood, LR: sequential modified LR test statistic, FPE: Final prediction error, AIC: Akaike Information Criterion, SC: Schwarz information
criterion, HQ: Hannan–Quinn information criterion. A indicates lag order selected by the various selection criteria.
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summary statistics including correlation matrix of all the variables in its
log form for the sample used (1978–2014) are provided in Table 1.
4.2. Stationarity test

Table 2 presents the conventional unit root tests based on the Aug-
mented Dickey and Fuller (1979), the Phillips and Perron (1988) and
the Kwiatkowski, Phillips, Schmidt, and Shin (1992) (KPSS) tests, re-
spectively. From these tests, we observe that in general, the variables
are stationary in their first differences and hence have a maximum
order of integration of one.
4.3. Lag length selection

Following the results of the respective unit root tests, we examine
the lag-length tests based on a number of criteria (Table 3). We
noted that 4 criteria (LR, FPE, AIC and HQ) indicate a lag-length of
3, while SC indicates a lag-length of 1. Examining both the lags sep-
arately, we noted superior results in terms of cointegration and sta-
bility of the model when a lag-length of 3 is applied (Clarke &
Mirza, 2006).
Table 5

Non-linear – ARDL (3,3,3,2): ln ŷj ln k̂; lnTÛR; ð lnTÛRÞ2;Constant; Trend; TB1982≤p≤2010.
Source: Authors' estimation in Mfit 5.01.

Panel A: F Test

Test statistic Value

F-statistic 10.8672B

Critical value bounds

Significance Lower bound Upper bound

10% 4.0981 5.1828
5% 4.9410 6.1800

Notes: Critical bounds automatically determined by Mfit 5 (Pesaran & Pesaran, 2009). B indica

Table 4

Linear – ARDL (1,2,3): ln ŷj ln k̂; lnTÛR; Constant; Trend; TB1982≤p≤2010.
Source: Authors' estimation in Mfit 5.01.

Panel A: F Test

Test statistic Value

F-statistic 7.0635C

Critical value bounds

Significance Lower bound Upper bound

10% 5.0008 5.9571
5% 5.9998 7.1488

Notes: Critical bounds automatically determined by Mfit 5 (Pesaran & Pesaran, 2009). C indica
4.4. Breaks in series

To identify the possible breaks in series, we rely on historical events.
The most obvious and realistic breaks that can be noted are the periods
of civil war (1983 to 2009). Furthermore, to account for pre- and post-
crisis shocks and assuming that tourists are risk averse, we extend the
start and end period by onemore year and hence identify the break pe-
riod to be between 1982 and 2010. Hence, the break period is defined
as: TB1982≤p≤2010=1. Besides the civil war which includes the Eelam
Wars that continued even after the ceasefire agreement in 2002, and
the violence that ended with a defeat of the Tamil Tigers in 2009
(Ravinthirakumaran, Selvanathan, Selvanathan, & Singh, 2015), other
events include the extreme tsunami in 2004 (Becchetti & Castriota,
2010), and the 2007/2008 global financial crisis. The latter affected the
real and services sector including tourism and induced knock-on effects
on the overall economy (Hemachandra, 2011).

4.5. Bounds test for co-integration

Next, we apply the ARDL bounds procedure to examine the co-inte-
gration relationship, which confirms the presence of a long-run associa-
tion at 10% level for a linear relationship (Table 4) and 5% for a non-
linear relationship (Table 5), the latter indicating a relatively stronger
Panel B: W Test

Test statistic Value

W-statistic 43.4689B

Critical value bounds

Significance Lower bound Upper bound

10% 15.5598 18.3114
5% 16.3922 20.7311

tes significance at 5% level.

Panel B: W Test

Test statistic Value

W-statistic 21.1904C

Critical value bounds

Significance Lower bound Upper bound

10% 15.0023 17.8712
5% 17.9993 21.4465

tes significance at 10% level.



Fig. 1. Stability of linear estimation.
Source: Derived from lag-estimates presented in Table 6 using Mfit 5.
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association. The confirmation of co-integration enables us to examine the
long-run results based on the ARDLmodel with amaximum lag-length of
3. We further examine the dynamic results to identify the short-run
effects.

4.6. Stability test

The break adjusted CUSUMand CUSUMSQplots are presented in Fig.
1a and b (linear) and 2a and b (non-linear) which are derived from the
lagged estimates of the linearmodel (Table 6) and the non-linearmodel
(Table 7), respectively. The diagnostic tests from the ARDL lag estimates
indicate the parameters in the model are in general, stable. This is fur-
ther supported by the CUSUM and CUSUMQ plots which show the
non-linear estimation has a relatively superior stability than the linear
one.

4.7. Short- and long-run results

From both the linear (Table 8) and non-linear (Table 9) estimations,
we note that the coefficient of the capital stock per capita remains fairly
close to each other thus indicating that they are fairly robust. In the lin-
ear estimation (Table 8), the short-run and long-run coefficients of cap-
ital per worker is 0.581 (Δ lnkt=0.9074+Δ lnkt−1=−0.3269) and
0.335 (lnkt=0.3348), respectively, and in the non-linear estimation
(Table 9), the short-run and long-run coefficient is 0.537 (Δ lnkt=
Fig. 2. Stability for non
Source: Derived from la
1.0921+Δ lnkt−1=−0.307+Δ lnkt−2=−0.2477), and 0.326, re-
spectively. The long-run capital share, in both estimations is close to
one-third (Bosworth & Collins, 2008; Gollin, 2002; Rao, 2007, 2010).
Notably, from the linear estimation, the net effect in the short run is
marginally negative (−0.008) ðΔ lnTÛRt : 0:0288þ Δ lnTÛRt−2 : −0:
0371Þ, which implies that the short-run contribution is not sufficient
to enhance growth. The long-run elasticity coefficient is 0.10 ð lnTÛRt ¼
0:0981Þ which implies that a 1% increase in tourism receipts will in-
crease the output per worker by 0.10% in the long run. Furthermore,
in both the linear (Table 8) and non-linear (Table 9) estimations, we
note that the structural break (TB1982≤p≤2010) periods and the overall
trend (Trend) have negative and positive impacts on the output per
worker, respectively. Hence the results of the break period show that
the shocks noted in these periods have, on average, an adverse effect
on the output per worker. On the other hand, on average, the effect of
the overall trend accounts for certain exogenous factors that positively
influenced the output per worker. These factors include government
policy (Samaranayake et al., 2013), technology improvement, among
other things; and the structural effects are characterised by the civil
war (Eelamwars), the tsunami, and the global financial crisis. Although,
in terms of magnitudes, the negative effects of the break periods are
very close to the positive effects of tourism receipts, the break dummy
and trend are not expressed in log terms and therefore cannot be
interpreted as elasticity coefficients. Furthermore, the error-correction
term has the correct sign and is relatively higher in the non-linear
-linear estimation.
g-estimates presented in Table 7 using Mfit 5.



5 We thank an anonymous reviewer for highlighting this point.

Table 9
Estimated Long run and error correction representation (Non-linear).
Source: Authors' estimation in Mfit 5.01.

Variable Coefficient Std. error t-Statistic Prob.

Panel a: Long-run

; ln k̂t 0.3257A 0.05409 6.0213 0.000

; lnTÛRt −0.0852B 0.03675 −2.3190 0.031

ð ; lnTÛRtÞ
2 0.1860A 0.05090 3.6538 0.002

TB1982≤p≤2010 −0.0688A 0.01987 −3.4629 0.002
Constant 4.2932A 0.36127 11.884 0.000
Trend 0.0236A 0.00245 9.5949 0.000

Panel b: Short-run
Δ ; ln ŷt−1 −0.0608 0.16224 −0.3750 0.711
Δ ; ln ŷt−2 0.2192 0.15378 1.4257 0.167

Δ ; ln k̂t 1.0921A 0.19776 5.5222 0.000

Δ ; ln k̂t−1 −0.3075B 0.14592 −2.1072 0.046

Δ ; ln k̂t−2 −0.2477 0.18316 −1.3524 0.189

Δ ; lnTÛRt −0.0334 0.02249 −1.4857 0.151

Δ ; lnTÛRt−1 0.0410A 0.02159 1.8990 0.007

Δ ; lnTÛRt−2 −0.0527A 0.01237 −4.2646 0.000

ðΔ ; lnTÛRtÞ2 0.0868A 0.02850 3.0466 0.006

ðΔ ; lnTÛRt−1Þ
2 −0.0914A 0.02284 −3.9989 0.001

ΔTB1982≤p≤2010 −0.0375A 0.01053 −3.5614 0.002
ΔTrend 0.0128A 0.00299 4.2916 0.000
ECMt−1 −0.5453A 0.11453 −4.7612 0.000

R2= 0.8773; R
2 ¼ 0.7791; DW= 2.7483; Δ lnŷt ¼ 0.0402; σ̂Δ ln ŷ ¼ 0.0191.

Note: A and B denote statistical significance at 1% and 5% levels. The variables follow from
the main Eqs. (8) and (9.2).

Table 7
ARDL (3,3,3,2) lag-estimates based on Akaike Information Criterion (Non-linear).
Source: Authors' estimation in Mfit 5.01.

Variables Coefficient Std. error t-Statistic Probability

; ln ŷt−1 0.3939A 0.15569 2.5299 0.020
; ln ŷt−2 0.2801 0.17502 1.6003 0.125
; ln ŷt−3 −0.2193 0.15378 −1.4257 0.169

; ln k̂t 1.0921A 0.26971 −4.5308 0.000

; ln k̂t−1 −1.2220A 0.26326 0.2271 0.000

; ln k̂t−2 0.0598 0.18316 1.3524 0.823

; ln k̂t−3 0.2477 0.26971 −4.5308 0.191

; lnTÛRt −0.0334 0.02249 −1.4857 0.153

; lnTÛRt−1 0.0279 0.02429 1.1500 0.264

; lnTÛRt−2 −0.0937A 0.02329 −4.0242 0.001

; lnTÛRt−3 0.0527A 0.01237 4.2646 0.000

ð ; lnTÛRtÞ2 0.0868A 0.02850 3.0466 0.006

ð ; lnTÛRt−1Þ
2 −0.0768B 0.02923 −2.6276 0.016

ð ; lnTÛRt−2Þ
2 0.0914A 0.02284 3.9989 0.001

Constant 2.3410A 0.56985 4.1081 0.001
Trend 0.0128A 0.00299 4.2916 0.000
TB1982≤p≤2010 −0.0375A 0.01053 −3.5614 0.002

R2= 0.9997; R
2 ¼ 0.9995; SER = 0.0089; SSR = 0.0030; F-Stat = 4700.9A; Δ lnŷt ¼

7.5040; σ̂ ln ŷ ¼ 0.4098; AIC = 116.3218; LLE = 133.3218; SBC = 102.6290; DW =

2.7483; χsc2 : χ2(1)= 7.9504 [p = 0.005]; Fsc:F(1,19)= 5.2000 [p = 0.034]; χff2 : χ2(1)=
7.2945 [p = 0.007]; Fff :F(1,19)= 4.6657 [p = 0.044];χn2 :χ2(1)= 0.3909 [p = 0.822];
χhc2 :χ2(1)= 0.0081 [p = 0.928]; Fhc:F(1,35)= 0.0077 [p = 0.931].
Notes: Lag estimate selected is based on AIC; A and B denote statistical significance at 1%
and 5% levels, respectively; The variables follow from the main Eqs. (8) and (9.2).

Table 8
Estimated Long run and error correction representation (Linear).
Source: Authors' estimation in Mfit 5.01.

Variables Coefficient Std. Error t-Statistic Prob.

Panel a: Long-run

; ln k̂t 0.3348A 0.09719 3.4446 0.002

; lnTÛRt 0.0981B 0.03898 2.5170 0.018
TB1982≤p≤2010 −0.0943B 0.03633 −2.5957 0.015
Constant 4.2065A 0.65812 6.3917 0.000
Trend 0.0246A 0.00472 5.2057 0.000

Panel b: Short-run

Δ ; ln k̂t 0.9074A 0.19884 4.5637 0.000

Δ ; ln k̂t−1 −0.3269B 0.15464 −2.1137 0.044

Δ ; lnTÛRt 0.0288B 0.01228 2.3437 0.026

Δ ; lnTÛRt−1 −0.0209 0.01269 −1.6434 0.111

Δ ; lnTÛRt−2 −0.0371A 0.01233 −3.0105 0.005
ΔTB1982≤p≤2010 −0.0304B 0.01153 −2.6376 0.013
ΔTrend 0.0079A 0.00252 3.1515 0.004
ECMt−1 −0.3226A 0.09201 −3.5068 0.002

R2= 0.7668; R
2 ¼ 0.6771; DW= 2.0421; Δ lnŷt ¼ 0.0402; σ̂Δ ln ŷ ¼ 0.0191.

Note: A and B denote statistical significance at 1% and 5% levels. The variables follow from
the main Eqs. (6) and (9.1).

Table 6
ARDL (1,2,3) lag estimates based on Akaike Information Criterion (Linear).
Source: Authors' estimation in Mfit 5.01.

Variables Coefficient Std. error t-Statistic Probability

; ln ŷt−1 0.6774A 0.09200 7.3621 0.000

; ln k̂t 0.9074A 0.19884 4.5637 0.000

; ln k̂t−1 −1.1263A 0.27319 −4.1227 0.000

; ln k̂t−2 0.3269B 0.15464 2.1137 0.044

; lnTÛRt 0.0288B 0.01228 2.3437 0.027

; lnTÛRt−1 −0.0180 0.01538 −1.1696 0.253

; lnTÛRt−2 −0.0163 0.01497 −1.0875 0.287

; lnTÛRt−3 0.0371A 0.01233 3.0105 0.006
TB1982≤p≤2010 −0.0304B 0.01153 −2.6376 0.014
Constant 1.3572A 0.45016 3.0149 0.004
Trend 0.0079A 0.00252 3.1515 0.006

R2= 0.9995;R
2
=0.9993; SER=0.0108; SSR=0.0031; F-Stat= 5145.8A; lnŷt ¼7.5040;

σ̂ ln ŷ ¼ 0.4098; AIC = 110.4501; LLE = 121.4501; SBC = 101.5900; DW =

2.0421;χsc2 : χ2(1)= 0.0285 [p = 0.866]; Fsc:F(1,25)= 0.0193 [p = 0.891]; χff2 : χ2(1)=
9.4598 [p = 0.002]; Fff :F(1,25)= 8.5873 [p = 0.007];χn2 :χ2(1)= 2.5995 [0.273];
χhc2 :χ2(1)= 0.2847 [p = 0.594]; Fhc:F(1,35)= 0.2714 [p = 0.606].
Notes: Lag estimate selected is based on AIC; A and B denote statistical significance at 5%
and 10% levels, respectively; The variables follow from the main Eqs. (6) and (9.1).
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(ECMt−1 =−0.5453) than in the linear (ECMt−1 =−0.3226) estima-
tion, implying that the former provides a superior structure of the
model and convergence to the long-run equilibrium.

Based on the non-linear estimations (Table 9, Panel a), the relation-
ship between tourism receipts (%GDP) and output per worker is U-
shaped in the long run. However, the relationship in the short run pre-
sents some ambiguity given that the effects noted from the lagged coef-
ficients of the tourism receipts are both positive and negative (Table 9,
Panel b). At best, this supports the mixed outcome also noted from the
linear relationship (Table 8, Panel b). Moreover, since the non-linear esti-
mations do not provide directly the elasticity coefficients of income with
respect to tourism, the interpretation is at best restricted to the optimum
quantities (threshold). Subsequently, from the long-run results (Table 9,
Panel a), the threshold level of tourism receipts (%GDP) ðLTÛR�Þ should
be 1.26% ðLTÛR� ¼ 1:2574Þ and therefore a higher ratio ðLTÛRNLTÛR� ¼
1:2574Þ will be growth enhancing. Additionally, from the sample (1978–
2014), it is noted that the tourism receipt (%GDP) on average is 1.74%,
with a maximum of 3.2% and minimum of 0.8%. Furthermore, we note
the threshold was met (and surpassed) only in the periods 1978–1986,
1990–1995, 1997–2006 and 2011–2014, while the periods 1987–1989,
1996, 2007–2010 are identified with tourism receipts (% GDP) below
the threshold level. The differences further imply that the nonlinear be-
haviour is not a single concave and convex outcome, but one of multiple
small versions.5 Moreover, although Sri Lanka has achieved on average



Fig. 3. Dynamic stability for causality.
Source: Authors' estimation using Eviews 9.
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an above threshold level of tourism receipts (%GDP), the development in
and through tourism is only noticeable recently. It is also important to
highlight that the long-run growth in tourism is not bounded from
above and therefore tourism policy planners might consider avenues to
further boost incomes from tourism receipts by improving tourism activ-
ities and examining the possibility of higher willingness of pay for tourist
products and services including the protection of species (Rathnayake,
2016a; Tisdell & Wilson, 2005).
4.8. Causality analysis

Themaximum lag-length selected for a robust causality result based
on the Toda and Yamamoto (1995) approach is 4 (l=k+δmax≤4),
where k=3 is the lag-length noted from the ARDL estimation and
δmax=1 is themaximum order of integration noted from the respective
unit root tests. Dynamic stability is ensured by including the constant,
trend, and structural dummy (TB1982≤p≥2010) to ensure that the inverse
roots of the autoregressive polynomial (IR) satisfies −1≤ IR≤1 (Fig. 3).

The results (Table 10) show that causality runs from tourism to out-

put in per worker terms ðð lnTÛRÞ2→ ln ŷÞ, and from tourism to capital
Table 10
Granger non-causality test based on χ2.
Source: Authors' calculation using Eviews 9.

Dependent variable (Y)

X lny

X→
⏟ causes

Y

lny –

lnk 3.1317 (0.5360)

; lnT ^U ̂ R 7.3729 (0.1174)

ð ; lnTÛRÞ2
10.4494B

(0.0335)

Combined
17.0340
(0.1483)

Notes: B and C indicate the presence of causality at 5% and 10% level of statistical significance, re
from Eqs. (10) to (13).
accumulationðð lnTÛRÞ2→ ln k̂Þ which implies that high levels of tour-
ism supports investment (capital accumulation) and economic growth.
While the result supports the tourism-led growth hypothesis, it is im-
portant to note that this is evident when the receipts are expressed in
squared form, which implies that a relatively higher level of tourism re-
ceipts is necessary to boost income levels and it is current configuration,
the receipts (% GDP) are lower than necessary to have a growth enhanc-
ing power in the short run.

5. Conclusion and policy discussions

The linear andnon-linear relationship between tourismand economic
growth is examined using the ARDL procedure with Sri Lanka as a refer-
ence country over the sample periods 1978–2014. Using the augmented
Solow (1956) framework, the estimated results show that the tourism re-
ceipts (% GDP), capital and output in per worker terms, are cointegrated.
The linear estimations showa1% increase in tourism receiptswill result in
an increase in output by 0.10% in the long run. However, the effect in the
short run is, in general, mixed. It is noted that the non-linear relationship
provides superior results and can be explained by the argument that ef-
fectiveness of the tourism industry depends strongly on public infrastruc-
ture which is subject to congestion like the road system or
telecommunications, among other things. A U-shaped relationship be-
tween output and tourism in the long run is noted whereas in the short
run, the shape is inconclusive TheU-shape relationship indicates that eco-
nomic growth in the long run requires that tourism receipts are more
than 1.26% of GDP. A possible explanation for this threshold is that infra-
structure investments incur relatively large fixed costs and aminimumof
tourism receipts are necessary to enhance and sustain the output. Fur-
thermore, in the long run, the economy has the capacity to adjust (tour-
ism) infrastructure to more tourists and in doing so, it will need more
than theminimumnecessary receipts to sustain investment and econom-
ic growth. A unidirectional causality from tourism to capital accumulation
and output is identified onlywhen a larger than the actual available tour-
ism receipts are considered. From policy front, tourism development
strategies need to focus more on improving the tourism receipts and
therefore examining tourists' willingness to pay a possibly higher price
for products and services will be useful. At the moment, Sri Lanka is
best described as a ‘value for- money cheap-end destination’ and
targeting middle- or high-end tourists will require at first the improve-
ment of the quality of services by increasing the competition through set-
ting minimum requirements for hotels and restaurants, and setting
standards in the tourism industry (Kumar&Stauvermann, 2016). Howev-
er, this has to happen carefully so as not to deter the actual cash cows –
the low-end tourists. On the same token, the continual need to improve
tourist products, services and infrastructure are highly recommended
(Rathnayake, 2016a, 2016b); this especially means that the government
lnk ; lnTÛR ð ; lnTÛRÞ2

0.5247
(0.9711)

2.1661 (0.7052)
3.7616
(0.4392)

– 6.6574 (0.1551)
8.7592C

(0.0674)

1.4330 (0.8384) –
5.247821
(0.2628)

1.8814
(0.7576)

3.7126
(0.4463)

–

10.3258
(0.5874)

9.7194
(0.6406)

13.1610
(13.3575)

spectively; degrees of freedom=4; p-values are given in brackets ( ). The variables follow
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has to invest in the quantity andquality of education andhuman capital of
tourism sector's potential employees.

In our view, the low rates of subscriptions for mobile phones and in-
ternet broadband (information and communication technology — ICT)
is another factor impeding tourism expansion. According to Blanke and
Chiesa (2013), Sri Lanka ranks 97 regarding broadband subscriptions
and 100 regarding mobile phone subscriptions, out of 140 countries. In
fact, only 1.7% of population owns an internet subscription and only 67%
a mobile phone subscription. On aggregate, Sri Lanka ranks 116 out of
140 countries in regards to ICT infrastructure, with a specific score of 2
out of 7. Unfortunately, there is no information available on how inten-
sively ICT is used in relation to business operations and connecting con-
sumers (tourists), which can be partly explained by the lack of
importance (and availability of data) of internet trade. It is well known
that expansion of ICT and its use has strong positive impacts on tourism
aswell as on the overall economic development (Sheldon, 1997). Further-
more, improving the availability of airports and airlines and reviewing
with a view to lowering airport charges and taxes (in which currently
Sri Lanka ranks 124 out of 140) will support the speedy expansion of
the tourism sector.

Amidst the constraints highlighted, Sri Lanka has a huge potential in
tourism and therefore a relatively greater focus needs to be on increasing
tourism receipts (quality of the tourists) and considerations to the thresh-
old level of receipts is decisive to ensure long-term economic growth. To
this end, further studies to examine the tourists' willingness to pay (a pos-
sibly higher price) will provide valuable information in accurately pricing
tourism products and services, and improving tourism infrastructure will
be important for long-term growth of the economy. It is also imperative
that the government agencies take measures to collect accurately more
and detailed data to expand research in this direction.

Additionally, one must note that despite the structural shocks, the
tourism sector has shown remarkable resilience, largely because of the
Sri Lankan government's proactive, timely policies and successful peace
agreements. Nevertheless, ongoing and consistency in responding to
shocks will be decisive going forward to ensure buoyancy in the sector
and subsequent growth prospects.

Finally, by taking Sri Lanka as a reference study, we have shown the
presence of a U-shape relationship and hence the need to improve tour-
ism receipts beyond a threshold to propel growth. The analysis and the
subsequent conclusions provide additional impetus to examine visitor
preferences and explore strategies to improve tourism revenues. The
method employed is simple, provides initial policy directions in terms
of magnitude effects and thresholds, and can be used to examine
other countries in the similar domain.
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