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Abstract
The aim of this study is analysing the validity of tourism 
–led growth hypothesis in Turkey for 1965 – 2013. This 
study’s contributions to the related literature are twofold. 
Firstly, the most recent data are used for this analysis and 
secondly, a cointegration analysis based on a structural 
break in the macroeconomic series is firstly conducted 
for Turkey. In this context, after a brief introduction, mo-
del and data used in this study are explained. Then the 
methodology and empirical results are given. Lastly, in 
the conclusions, interpretations of the empirical results 
and policy implications for Turkey are given.

Keywords: Tourism-Led Growth, Structural Break, 
Time Series, Cointegration, Causality

Öz
Bu çalışmanın amacı, Türkiye’de 1965 – 2013 döne-
minde turizm yanlı büyüme hipotezinin geçerliliğini 
analiz etmektir. Çalışmanın ilgili literatüre katkıları 
iki yönlüdür. Birincisi, söz konusu analiz için en güncel 
veriler kullanılmıştır. İkincisi, Türkiye için bu alanda, 
yapısal kırılmalı eşbütünleşme analizi ilk kez uygu-
lanmıştır. Bu bağlamda, ayrıntılı bir giriş bölümünün 
ardından çalışmada kullanılan veri seti ve model açık-
lanmaktadır.  Ardından yöntem ve ampirik bulgular 
ayrıntılı olarak verilmektedir. Son olarak ise, ampirik 
bulguların yorumlarına ve Türkiye için politika öneri-
lerine yer verilmektedir.

Anahtar Kelimeler: Turizm Yanlı Büyüme, Yapısal 
Kırılma, Zaman Serisi, Eşbütünleşme, Nedensellik

Introduction
Recently, the importance of tourism in the econo-
mic growth process has been recognised widely in 
the literature, due to its contributions to the mac-
roeconomic indicators such as balance of payments 
(BOP), production and employment. In this context, 
tourism-led growth (TLG) hypothesis has received a 
great deal of attention from both academicians and 
politicians. TLG hypothesis postulates that interna-
tional tourism is the potential factor of economic 
growth process (Brida et al., 2008, p. 1). This hypot-
hesis has its origins in export-led growth (ELG) mo-
del which is an economic model mostly applied by 
developing countries looking for a niche market for a 
certain type of export activity in the world economy. 
Governments in those countries subsidise industries 
producing particular export goods and hence expect 
to obtain resources to finance similar activities. ELG 
model has been analysed by McCombie & Thirlwall 
(1994) who stated that increasing exports is the main 
tool to increase the economic growth rate without de-
teriorating BOP. 

TLG hypothesis plays an important role in ELG app-
roach, since tourism is also an export activity that 
could maintain BOP and could obtain financial reso-
urces from foreign countries. Consequently, tourism 
is an important export industry which can provi-
de necessary funds to finance the disequilibrium in 
BOP, increase the competitiveness of firms and hence 
contribute directly to the economic growth process 
(Nissan et al., 2011, p. 1568). 
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World Travel&Tourism Council (2014b) has estima-
ted that the proportion of tourism sector was app-
roximately %9.6 of the World’s GDP in 2014. Hence 
the rising importance of TLG hypothesis has attrac-
ted an increasing amount of research efforts among 
many different countries. Most of the empirical stu-
dies in the literature prove that tourism is crucial 
for economic growth process and they suggest that 
TLG hypothesis is valid in numerous cases (Albala-
dejo et al., 2014; Brida et al., 2013; Hye&Khan, 2013; 
Tang&Tan, 2013; Arslanturk&Atan, 2012; Srinivasan 
et al., 2012; Arslanturk et al., 2011; Husein&Kara, 
2011; Lionetti&Gonzalez, 2011; Nissan et al., 2011; 
Belloumi, 2010; Brida et al., 2010; Katircioglu, 2010; 
Katircioglu, 2009b; Katircioglu, 2009c; Brida et al., 
2008; Proenca&Soukiazis, 2008; Sequeira&Nunes, 
2008; Parrilla et al., 2007; Cortes-Jimenez&Pulina, 
2006; Demiroz&Ongan, 2005; Gunduz&Hatemi-J., 
2005; Kasman&Kasman, 2004). However some of the 
studies state that the existence and the direction of 
causal relationship between tourism and economic 
growth depend on the country group and tourism in-
dicator examined. In this context, Aslan (2014) shows 
that there is bidirectional causal relationship for eco-
nomic growth and tourism development in Portugal, 
but unidirectional causality in Spain, Italy, Tunisia, 
Cyprus, Croatia, Bulgaria and Greece. Moreover, there 
is no causal relationship in Malta and Egypt. As anot-
her study, Tugcu (2014) states that European count-
ries are better able to generate growth from tourism 
in the Mediterranean region. Furthermore, Caglayan 
et al. (2012) shows that there is bidirectional causality 
in Europe between tourism revenues and GDP. Ho-
wever, causality runs from tourism revenue to GDP 
in East Asia, South Asia and Ocenia. Moreover, there 
is no causal relation in Asia, Middle East and North 
Africa, Central Asia and Sub-Saharan Africa. Also 
there is unidirectional causality from GDP to tourism 
revenue in USA, Latin America&Caribbean and the 
World. Lastly, Katircioglu (2009a) indicates that there 
is no validity of TLG hypothesis in Turkey. This gre-
at diversity in TLG research as well as real economic 
outcomes has produced important new knowledge 
and different perspectives about this phenomenon.

Researches on the economic impacts of tourism sec-
tor on GDP point out the critical importance of this 
sector in economic growth process in Turkey as well 
as in the World. The total contribution of tourism sec-
tor to Turkey’s GDP has been estimated as TRY200.5 

billion (12.4% of GDP) by 2014 (WTTC, 2014a). 
Consequently, the analyses on tourism industry and 
TLG hypothesis are quite important for especially 
policy makers. In this context, the main purpose of 
this study is to analyse the validity of TLG hypothe-
sis in Turkey for 1965 – 2013 period. Although there 
are some empirical studies in the literature analysing 
this issue for Turkey, this study’s contributions to this 
literature are twofold. Firstly, the most recent data 
are used for this analysis and secondly, the structural 
break in the macroeconomic series is taken into ac-
count and relevant techniques are conducted for the 
first time in the literature of Turkish TLG experience. 
Although Yavuz (2006) realised the existence of struc-
tural breaks in tourism and GDP series in Turkey, this 
study only applied a unit root test for a structural bre-
ak and causality test under such circumstances. Hen-
ce, our study is the first one which conducts a coin-
tegration test with a structural break. In this context, 
after a brief introduction, the model and data used in 
this study are expressed. Then the methodology and 
empirical results are described in the next section. 
Lastly in the conclusions, interpretations of empirical 
results and policy implications are given.

The Model and Data
This study aims to examine the validity of TLG 
hypothesis for Turkey in the period of 1965 – 2013. 
Drawing on the model of Balaguer & Cantavella-Jor-
da (2002) the following model is used to follow this 
purpose:

GDP = f(Tourism Revenues, Foreign Exchange)          (1)

The model includes foreign exchange rates since nu-
merous studies on TLG hypothesis -such as Belloumi 
et al.(2010), Brida et al. (2009), Gunduz & Hatemi-J 
(2005) and Balaguer & Cantavella-Jorda (2002)- sug-
gest that the inclusion of this variable is quite impor-
tant to overcome potential overlooked variable prob-
lem. 

Tourism revenues are also included in the model by 
following the related literature. Actually different 
studies use different tourism indicators to analyse 
TLG hypothesis. For example, Caglayan et al. (2012), 
Arslanturk (2011), Husein & Kara (2011), Belloumi 
(2010) and Gunduz & Hatemi – J (2005) examine 
tourism revenues. However, Nissan et al. (2011) and 
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Brida et al. (2009) examine tourism expenditures. 
Furthermore, Tang & Abosedra (2014) and Katirci-
oglu (2011) examine tourist arrivals as a tourism me-
asure. However, since the most of the studies in the 
literature examine tourism revenues to detect TLG 
hypothesis, this variable has also been chosen as the 
tourism indicator in this study.

Moreover, data sets covering 1965 – 2013 period are 
used for the dependent and independent variables. 
GDP series was obtained through expenditure appro-
ach and measured in 1998 constant prices. Since the 
recent data on annual GDP is for 2013, period ends 
up in this year. GDP data were gathered from Tur-
kish Statistical Institute. Moreover, tourism revenues, 
as one of the independent variables, were retrieved 
from Turkish Ministry of Culture and Tourism and 
Turkish Statistical Institute. Lastly, foreign exchange 
rates (Turkish lira value of the US dollar) were used as 
the other independent variable and yearly values were 
calculated by taking averages of daily real exchange 
rates. This data were retrieved from the Central Bank 
of the Republic of Turkey’s Foreign Exchange Databa-
se. All three series are in logarithmic forms and hence 
the main model in this paper becomes:

logGDPt = β0 + β1logTOURt + β2logFOREXt + et           (2)

In this model, GDP is gross domestic product; TOUR 
is tourism revenues and FOREX is real foreign exc-
hange rates. Also, et is error term and t in all variables 
denotes the time dimension of model. 

Methodology and Empirical Results

Unit Root Test with a Structural Break
Stochastic processes forming series can sometimes be 
nonstationary and hence, such series cannot be analy-
sed and evaluated by standard statistical theory. Stati-
onarity is an important issue for regression analysis. If 
nonstationary series are used for econometric analy-
ses, then artificial regression problem may occur and 
this may cause wrong econometric interpretations. 
Thus, there has been a consensus in the empirical li-
terature to apply unit root tests on time series data. 
One of the most widely conducted unit root test in 
the literature is Augmented Dickey Fuller (ADF) Test 
(Said & Dickey, 1984). In ADF Test, nonstationarity 
serves as the null hypothesis. Although this test has a 
very low power to express the true situations of series’ 
stationarities in many cases like structural breaks, it’s 
still widely used in the literature to have a prior opini-
on about series. Also, the results of ADF test are used 
in Toda-Yamamoto Causality Test which is applied in 
the presence of structural breaks. Hence, it is impor-
tant to express firstly the results of ADF unit root tests 
of our series. Table 1 shows ADF test results for GDP, 
tourism revenues and foreign exchange rates series.

The results indicate that all three series have unit 
root problems in level. Consequently, they seem to 
be nonstationary. However, as it’s stated before, ADF 
test and other traditional unit root tests are not good 
ways to interpret the series having structural breaks. 

 Series ADF Statistic 
GDP -0.12 (2) 

TOUR -2.35 (2) 
FOREX -1.86 (2) 

Table 1. Augmented Dickey-Fuller Test Results

Notes: MacKinnon (1991) critical values are used for ADF test. These critical values are: 
-4.18 for 1% and -3.51 for 5%. Values in parentheses are number of lags.

Structural breaks in time series may induce unit roots 
as shown by Perron(1989) and Hendry&Neale(1991). 
Thus, classical unit root tests have low power when 
applied to series are of structural breaks (Campos et 
al., 1996: p. 188). 

It’s sure that since 1960s, Turkish economy has expe-
rienced a period in which some structural changes 
occurred. 1989 financial liberalization, 1994 econo-
mic downturn, 1998 Russian economic crisis, 2000 
– 2001 banking sector crisis and 2007-2008 global 
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financial crisis can be stated as main economic events 
have affected Turkish economy. Consequently, it’s 
more appropriate to analyse Turkish macroecono-
mic series by unit root tests are of structural breaks 
(Yeldan&Boratav, 2006, pp. 417 – 455).

One of the widely used unit root tests based on struc-
tural breaks is Zivot & Andrews (1992). Zivot and 
Andrews criticised Perron (1989), since structural 
breakpoint was determined exogenously in that mo-
del. Hence they developed a unit root test which al-
lows endogenously determined one structural break 
in the series. Zivot&Andrews’ unit root test is actually 
based on Perron(1989) and Perron (1997) models. 
Perron (1997), revised Perron(1989) and determined 
3 basic models as follows:

Model A (Innovational Outlier Model):

Yt = µ + θDUt + βt + δD(Tb)t + αYt-1 + ∑k
i=1λi∆Yt-i + et             (3)

where DUt = 1 and t›TB ; D(Tb)t = 1 and t = TB+1

Model B (Additive Outlier Model): In this model 
change occurs rapidly and two steps are followed.

The first step: Yt = µ + βt + δDT*t + ỹt                   (4)

where DT*t = 1(t›Tb)(t- Tb). ỹt values are obtained by 
applying Ordinary Least Squares (OLS) method to 
this equation. 

The second step: ỹt = αet-1 + ∑k
i=1λi∆Yt-i + et            (5)

Model C:

Yt = µ + θDUt + βt + δDTt + δD(Tb)t + 
        αYt-1 + ∑k

i=1λi∆Yt-i + et               (6)

where DTt = 1 and t›Tb. 

In Model A, Tb denotes the time at which the change 
in the trend function occurs. This model allows only a 
change in the intercept and this change is assumed to 
occur gradually. In Model B, however, a change in the 
slope is allowed but this change is presumed to occur 
rapidly. In this model, break date Tb and truncation 
lag parameter k are treated as unknown. Lastly, in 
Model C, both a change in the intercept and the slope 
are allowed at time Tb (Perron, 1997, pp. 357 – 358).  

However, Zivot and Andrews (1992) criticised 
Perron’s these models on the point of exogenous bre-
akpoint approach. Zivot and Andrews (1992) state 
that structural breakpoint is determined endogeno-
usly and also there is no time dummy variable D(Tb)
t in models. Hence, Zivot&Andrews (1992) handled 
the following equations:

Yt = µA + θADUt(λ) + βAt + αAYt-1 + 
        ∑k

i=1λ
A

i∆Yt-i + et              (7)

Yt = µB + βBt + δBDTt(λ) + αBYt-1 + 
        ∑k

i=1λ
B

i∆Yt-i + et              (8)

Yt = µC + θCDUt(λ) + βCt + δCDT*t(λ) + 
        αCYt-1 + ∑k

i=1λ
C

i∆Yt-i + et             (9)

Here, for DUt(λ) = 1, t>T λ and for DT*t(λ) = t – tλ, t>T λ

By using these models, table below shows the Zivot-
Andrews Unit Root Test Results for GDP, tourism 
revenues and foreign exchange time series of Turkey.

Table 2. Zivot-Andrews Unit Root Test Results
Series Model A Model B Model C 

min t-stat Breakpoint min t-stat Breakpoint min t-stat Breakpoint 
GDP -1.53 (0) 2006 -4.11 (0) 2006 -7.68 (0) 2008 
TOUR -4.70 (2) 1984 -3.42 (2) 1991 -3.90 (2) 1987 
FOREX -2.98 (2) 1991 -3.11 (2) 2002 -3.21 (2) 1994 

 Notes: Values in parentheses are number of lags determined by Akaike Information Criteria (AIC).

 Following critical values are obtained from Zivot&Andrews(1992):
 Model A: 1% -5.34 , 5% -4.80
 Model B: 1% -4.93 , 5% -4.42
 Model C: 1% -5.57 , 5% -5.08
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Zivot-Andrews results indicate that there exist unit 
root problems with a structural break in all three se-
ries – except Model C for GDP. Also, structural break 
dates can be observed through breakpoint columns 
for each model. Results indicate more or less same 
dates for structural breaks. It seems that GDP has 
a structural break in 2006; tourism revenues have 
structural break between 1984 – 1991 and foreign 
exchange has structural break between 1991 – 2002. 
Moreover, these results indicate that if a cointegration 
test will be applied, then it should take into account 
structural breaks.

Cointegration Test with a Structural Break
Cointegration tests have become an important tool 
of the empirical analyses on economic time series. 
Numerous tests have been introduced and widely 
conducted, but most of them rest on the assumpti-
on of unit root processes without structural breaks 
(Campos et al.,1996, pp. 213 – 214). These tests assu-
me that coefficients in the cointegrated vector do not 
change with the time. However, Gregory & Hansen 
(1996) developed a cointegration test which allows 
for an endogenously determined structural break, 
due to the fact that cointegrated vector coefficients 
actually change in the break date. Gregory & Hansen 
Cointegration Test is mainly based on Zivot & And-
rews Unit Root Test and hence it includes 3 models 
allowing structural breaks in constant, in trend and in 
both constant and trend (Gregory & Hansen, 1996: p. 
103). In this study, Gregory&Hansen Cointegration 
Test is conducted to detect the existence of the long-
run cointegrated relationships between the examined 
variables.  

However in order to be able to conduct this cointegra-
tion test, stationarity of series should be sustained by 
taking their differences. Following this purpose, first 
of all, first differences of series were taken and then 
Zivot – Andrews unit root test was applied for the dif-
ferenced series. By taking the first difference of GDP, 
t statistic was founded as -7.52 for Model A; -8.20 
for Model B and -8.12 for Model C. Also, t statistics 
for the first difference of TOUR series were -7.45 for 
Model A; -7.21 for Model B and -7.81 for Model C. 
Lastly, t statistics for first differenced FOREX series 
were -5.02 for Model A; -3.79 for Model B and -4.51 
for Model C. These results show that FOREX series 
is not stationary at the first difference (critical values 
are given at the bottom of Table 2). However, as it is 
stated before, all the series should be stationary at the 
same level. Thus, second differences of the series sho-
uld have been checked.  

When the second difference of GDP series was taken, 
it’s seen that t statistic for Model A was -9.40; for Mo-
del B was -11.03 and for Model C was -11.94. More-
over, t statistics for the second difference of TOUR 
series were, -7.29 for Model A; -7.01 for Model B and 
-7.69 for Model C. Lastly, t statistics for the second 
difference of FOREX series were, -10.89 for Model A; 
-10.53 for Model B and -10.92 for Model C. All these 
results indicate that second differences of series are 
stationary (critical values are given in Table 2). Con-
sequently, second differences of all three series can 
be used for the cointegration test and Table 3 below 
shows the Gregory&Hansen Cointegration Test Re-
sults.

Table 3. Gregory – Hansen Cointegration Test Results

Notes:   Values in parentheses show number of lags as to AIC.
 Critical values obtained from Gregory&Hansen(1996) are: 
 Model A: 1% -5.44 , 5% -4.92
 Model B: 1% -5.80 , 5% -5.29
 Model C: 1% -5.97 , 5% -5.50

Model Breakpoint ADF 
Model A 1999 -8.83 (1) 
Model B 1999 -8.77 (1) 
Model C 2001 -13.51 (1) 
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Since minimum ADF statistics of all models are gre-
ater than the critical values in absolute terms, results 
point out the long-term cointegrated relationships 
between GDP, tourism revenues and foreign exc-
hange rates in Turkey for the period of 1965 - 2013. 
Moreover, structural break occurs in 1999 as to both 
Model A and Model B. This date is quite important 
for Turkish economic history since it underlines the 
following year of Russian economic crisis which has 
affected directly Turkish economy. Also, Model C 
which points out the regime shift indicates a structu-
ral break in 2001. This date is also quite important for 
Turkish economy, since 2000 – 2001 period witnessed 
the banking sector crisis which spreaded over all the 
sectors in the economy and a radical slowdown has 
been experienced in the national economy.

Causality Test under Structural Break
Although our cointegration results about tourism 
and GDP relationship are important to have some 
opinion about tourism-led growth story of Turkey, 
they only show that there exist long-run cointegrated 
relationships between variables examined. However, 
they do not explain anything about the direction of 
causality. Hence, there should be applied a causality 
test to analyse causal relationships between the vari-
ables. Since we have series having structural breaks, it 
would be inappropriate to apply traditional Granger 

causality test to find causality relationships. For this 
reason, Toda – Yamamoto Causality Test is conduc-
ted in this study.

Toda & Yamamoto (1995) developed a simple met-
hod to test economic hypotheses expressed as rest-
rictions on the parameters of Vector Autoregressive 
(VAR) models without pretesting for a unit root and 
a cointegrating rank. Their method is based on usu-
al lag selection procedure to a possibly integrated or 
cointegrated VAR (as far as the order of integration 
of the process does not exceed the true lag length of 
the model). By choosing the lag length k, a (k+dmax)th 
–order VAR where dmax is the maximal order of integ-
ration, can be estimated (Toda & Yamamoto, 1995:, 
pp. 245 – 246).

Hence in this study, firstly, order of integration is 
determined as 2 (m=2), according to ADF results gi-
ven at the beginning of this section. After deciding 
order of integration, the next step is determining the 
maximum lag length. Consequently, VAR Lag Order 
Selection Test is applied. The results are given below.

VAR lag order selection test results indicate that ma-
ximum lag length is 2 (dmax = 2). Hence, Toda – Yama-
moto Causality Test can be conducted with 2 order of 
integration and 2 maximum lag length. The following 
table shows test results.

Table 4. VAR Lag Order Selection Test Results

Notes: * indicates lag order selected by the criterion
             LR: sequential modified LR test statistic (each test at 5% level)
             AIC: Akaike information criterion

Lag LogL LR AIC 
0 25.174 - -1.031 
1 39.722 26.388 -1.289 
2 57.157 29.193* -1.681* 
3 63.653 9.970 -1.565 
4 73.704 14.024 -1.614 

 

Direction of Causality χ2 – stat Probability 
TOUR → GDP 4.705 0.095 

FOREX → GDP 13.530 0.001 
GDP → TOUR 0.059 0.970 

FOREX → TOUR 1.051 0.591 
GDP → FOREX 0.605 0.738 

TOUR → FOREX 3.344 0.187 
 

Table 5. Toda-Yamamoto Causality Test Results
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According to Toda – Yamamoto Causality Test re-
sults, tourism revenues and foreign exchange rates 
seem to be the cause of GDP. However, the reverse is 
not true. Hence, there exist a unidirectional causality 
running from tourism revenues and foreign exchange 
rates through GDP.

Conclusions
This paper investigates the long-run and causal rela-
tionships of tourism revenues, foreign exchange rates 
and real GDP for Turkey by using empirical methods 
in the case of a structural break in time series. The 
methodologies employed in this paper allow over-
coming econometric concerns that could appear in 
the application of traditional unit root, causality and 
cointegration tests. Gregory-Hansen Cointegration 
Test results show that Turkish GDP, tourism revenues 
and foreign exchange rates are in a cointegrated rela-
tionship in the long-run. Moreover, Toda-Yamamoto 
Causality Test results indicate that tourism revenues 
and foreign exchange rates are the cause of GDP in 
Turkey. Consequently, both test results state that TLG 
hypothesis is valid for Turkey during 1965 – 2013 pe-
riod. Although these results are contradicting with 
the results of Katircioglu (2009a) which states that 
TLG hypothesis is not valid for Turkey, they are on 
the same line with Arslanturk & Atan(2012), Arslan-
turk et al.(2011), Husein & Kara(2011), Gunduz & 
Hatemi-J(2005) and Kasman & Kasman(2004) which 
are also about Turkish tourism-led growth experien-
ce. Furthermore, the empirical evidences state that 
there exists a structural break in the examined mac-
roeconomic series. Consequently, it’s important to 
take into account structural changes in Turkish eco-
nomy while analysing the validity of TLG hypothesis 
in this country. 

The findings of this paper are important for policy 
makers as well as academicians and show that this 
issue still deserves further attention for Turkey as a 
country where some structural changes have been 
experienced since 1960s. The empirical results un-
derlying the validity of TLG hypothesis in Turkey 
suggest that tourism is an important determinant of 
overall long-run economic growth in this country. 
Consequently, a policy implication which may be 
drawn from this study is that Turkey can improve its 
growth performance by supporting the contribution 
of tourism industry. It seems also important that the 

synchronisation of foreign exchange rate and tourism 
policies should be provided, since foreign exchange 
rate, tourism revenues and real GDP are in a coin-
tegrated relationship and also foreign exchange rates 
and tourism revenues are both cause of real GDP inc-
rease in Turkey. Lastly, empirical results suggest that 
Turkish economy has been affected from structural 
changes and hence policy makers should revise and 
update tourism and exchange rate policies in the case 
of economic crises, if they desire to enhance the effec-
tiveness of their policies.
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