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7. Tourism and long-run growth in Aruba1 

 

 

Abstract:  
 
This study examines the long-run relationship between tourism development 
and economic growth in a small island destination. Determining whether the 
nature of the relationship is unidirectional or bidirectional provides 
insightful information as to policies to be implemented. This information is 
crucial in a resource-poor environment, such as a small island destination. 
The study employs an econometric methodology consisting of unit root 
testing, co-integration analysis, vector error correction modeling and 
Granger causality testing. Results confirm the reciprocal hypothesis. The 
policy implication is that resource allocation supporting both the tourism 
and tourism-related industries could benefit both tourism development and 
economic growth. 
 
 
Keywords: Aruba, tourism development, economic growth, co-integration, 

Granger causality     
 

 

 

 

 

 

 

 

 

  
1. This chapter is based on:  

Ridderstaat, Croes, R., & Nijkamp, P. (2013). Tourism and long-run economic 

growth in Aruba. International Journal of Tourism Research, 16(5), 482-487. 
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7.1 Introduction 

Development is, according to Capello & Nijkamp (2011), by definition 
endogenous and is fundamentally dependent on the organization of the 
territory itself. The endogenous growth of a sector has to do with forces 
within that segment (among others, leadership, creativity, innovation and 
entrepreneurship) that command its outcome. The theoretical basis for this 
endogenous development is the endogenous growth theory, which generally 
sees economic growth primarily as an endogenous outcome of an economic 
system and not the result of forces that impact it from the outside (Romer, 
1994). The endogenous growth theory has led to a resurgence of interest in 
the determinants of long-run growth (Pack, 1994) and emphasizes 
technology, human capital and increasing returns as key factors to growth 
(Martin & Sunley, 1998). Technology is a central component of endogenous 
growth, particularly when it comes to its innovation function that allows an 
economy to produce new and better products (Broda et al., 2006), with 
human capital often considered as its complementary engine of growth 
(Lucas, 1988). 

The endogenous growth theory tends to emphasize the virtues of high-
tech sectors as potentially more promising for high long-run growth than a 
non-high-tech service sector such as tourism (Brau et al., 2003; Croes, 
2011). However, tourism, through specialization, can be closely related to 
increasing returns, the latter having a reinforcing effect on the advantages 
achieved by markets, businesses and industries (Arthur, 1996). The question 
is then whether tourism impact on economic growth is temporary or one that 
is sustainable in the long term. 

Modeste (1994) cites a number of reasons tourism is a positive factor in 
the economic growth of a country: (1) it produces foreign exchange earnings 
that are essential to import not only consumer goods but also capital and 
intermediate goods; (2) tourism facilitates the use of resources that are in 
line with the factor endowment of a country; (3) tourism creates job 
opportunities for people at a destination; (4) tourism promotes improvement 
in a country’s infrastructure, benefitting not only tourists but also residents 
of a destination; (5) tourism is considered a conduit for transferring new 
technological and managerial skills into an economy; and (6) it is considered 
a potential for creating positive linkages with other sectors of the economy 
(e.g. agriculture, manufacturing and other service industries). 

Considering the benefits of tourism, it can be argued that tourism has 
the potential to become a strategic engine of long-run economic growth. 
This long-term influence of tourism on economic growth has become known 
in the literature as the tourism-led growth hypothesis (TLGH). According to 
Chen & Chiou-Wei (2009), if the TLGH is valid, more resources should be 
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allocated to the tourism industry above other sectors. Therefore, it is 
important for governments to know if the TLGH applies to a given country, 
as it determines the extent to which allocating more resources to the tourism 
sector produces increasing levels of income (Balaguer & Cantavella-Jordá, 
2002). 

The discussion as to whether tourism causes long-term economic 
growth goes beyond the national level, and the views do not always point in 
the same direction. On the one hand, the World Tourism Organization and 
the World Travel & Tourism Council strongly support the notion that 
tourism can play an important role for developing countries in terms of 
economic growth (Cortés-Jiménez et al., 2009). On the other hand, an 
institution such as the World Bank, which has an influential role on both the 
way governments perceive the influence of tourism in their economies and 
on the financing of tourism projects, has underestimated the opportunity to 
promote and direct the economic force of tourism (Hawkins & Mann, 2007). 
These opposing views provide one further reason to establish whether 
tourism is important for economic growth. 

The TLGH recognizes a unidirectional relationship from tourism 
development (TD) to economic growth, but, clearly, a reciprocal connection, 
whereby economic growth influences TD, cannot be discarded (Chen & 
Chiou-Wei, 2009). This so-called economic-driven tourism growth 
hypothesis (EDTGH) recognizes a unidirectional causal relation from 
economic growth to TD. If the EDTGH is supported by empirical evidence, 
more resources would need to be allocated to leading industries instead of 
tourism (Chen & Chiou-Wei, 2009). The tourism industry will then in turn 
benefit from the resulting overall economic growth. 

A unifying relation between both TLGH and EDTGH is acknowledged 
by the reciprocal hypothesis (RH), which maintains that the relationship 
between TD and economic growth is bidirectional instead of unidirectional 
(Chen & Chiou-Wei, 2009). The latter authors suggest in this case that the 
resource allocation strategy should emphasize both tourism and other 
leading industries. 

The question whether tourism causes economic growth and/or vice 
versa is still inconclusive. The relationship between TD and economic 
growth has been extensively researched in the literature, but the results 
remain conflicting (Katircioglu, 2009; Tang & Jang, 2009; Belloumi, 2010; 
Lean & Tang, 2010; Tang, 2011b). According to Tang & Jang (2009), these 
inconsistencies may be a reflection of the country effect (differences in the 
weight of tourism in the overall economy, size and openness of economies 
and production capacity constraints). 

The present study aims to determine the role of tourism in the economy 
of Aruba. More specifically, it attempts to answer the following questions: 
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(1) is there a long-run equilibrium relation between TD and economic 
growth in Aruba? and (2) if so, what is the causality direction between TD 
and economic growth? In other words, this study attempts to verify whether 
the TLGH, the EDTGH or the RH applies to the case of Aruba. This 
exercise employs an econometric methodology consisting of unit root 
testing, co-integration analysis, vector error correction modeling (VECM) 
and Granger causality testing. 

The study contributes to the extant debate regarding the nexus tourism 
specialization and economic growth. The scope of the study constitutes two 
important aspects: (1) the relationship between tourism specialization and 
economic growth; and (2) the impact of the previous relationship on a small 
island destination. The literature seems clear in observing a potential 
relationship between tourism specialization and economic growth while 
proffering a categorization based on size of the destination. In particular, the 
issue of size has received attention in its application to small island 
destinations in the tourism literature. However, it can be argued that the 
relationship between the category-defining attributes and the outcomes 
observed are still in a defining stage. The study tests the hypothesis 
formulated inductively that tourism specialization is growth enhancing. Up 
to now, the results regarding this hypothesis have been mixed when applied 
to small island destinations. For example, Adamou & Clerides (2009) 
claimed that tourism specialization is not sustainable in the long run. 
Countries seem to experience a relative decline of their tourism sector when 
the proportion of tourism receipts reaches 20% of gross domestic product 
(GDP), according to their study. This claim is based on a cross-country 
comparison and the application of fixed effects estimation. On the other 
hand, Croes (2011) found that tourism specialization prompted increasing 
return on the basis of a sample of 17 islands from around the world. Even if 
the results would have been consistent, these results would have only 
asserted on average if tourism specialization is associated with economic 
growth. This means that a specific small island cannot know whether 
following that average formula would lead to the hoped-for outcome in its 
specific situation. That is why theory testing is relevant at this point of the 
theory building cycle. 

The remaining part of this paper is organized as follows. The next 
section presents an overview of the recent literature covering empirical 
studies on the relation between tourism and economic growth. The third 
section discusses TD in Aruba, and the fourth reviews the data and the 
applied methodology. The fifth section presents the empirical results, and 
the sixth concludes and offers policy implications and lines for future 
research. 
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7.2 Literature review 

The literature on the relationship between TD and economic growth is fairly 
decent when it comes to quantity of investigations. Table 7.1 contains a list 
of 28 studies on the relationship between these two constructs, with 
categories of applied variables, empirical methods, data periods, data 
frequency, country of analysis and results. A total of 18 of the 28 presented 
studies verified the application of the TLGH. Seven studies indicated the 
presence of the RH, whereas five studies suggested the existence of the 
EDTGH, and three studies found no relation between TD and economic 
growth. Furthermore, three of the reviewed studies found dynamic features 
in the relation, whereby tourism had a dying out effect on the economy over 
time. Although the results point overwhelmingly to a long-term impact of 
tourism on economic growth, there are several issues that merit a more 
cautious interpretation of the findings. 

7.2.1 Applied empirical method and data 

The studies can be categorized in three groups of empirical methods, each 
with their own drawbacks. About half of the studies involved co-integration 
analysis and the subsequent application of Granger causality testing 
(Balaguer & Cantavella-Jordá, 2002; Durbarry, 2004; Dritsakis, 2004; Oh, 
2005; Kim et al., 2006; Lee & Chang, 2008; Brida et al., 2008; Chen & 
Chiou-Wei, 2009; Tang & Jang, 2009; Belloumi, 2010; Lean & Tang, 2010; 
Kasimati, 2011; Kreishan, 2011; Tang, 2011a, 2011b). The applied tourism 
variables in these types of studies were not consistent for each of the 
investigations. For example, Oh (2005) applied tourism receipts as a 
measure of tourism specialization, whereas Kim et al., (2006) and Lean & 
Tang (2010) applied international tourist arrivals as a measure of tourism 
concentration. According to the World Tourism Organization, in times of 
crisis, the relation between international tourist arrivals and tourism receipts 
becomes distorted. This is because tourism receipts suffer more than tourist 
arrivals at these moments, as consumers tend, among others, to trade down 
and travel for shorter periods (UNWTO, 2010). Over the years, the tourism 
industry has been hit by several large crises, including the Asian crisis 
(1997), the September 11 terrorism attacks (2001) and the global financial 
crisis (2007–2010), backing up the possibility of important discrepancies 
between tourist arrivals and tourism receipts. 

Another possible comparability issue in time series-based studies arises 
from differences in their total sample length and frequency of observations 
within the data timeframe. For example, Balaguer & Cantavella-Jordá 
(2002) used quarterly data between 1975 and 1997, whereas Tang (2011a) 
applied monthly data between 1995 and 2009. According to Otero & Smith 
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(2000), when looking for long-run equilibrium relationships, researchers 
should rely on data collected over a long period rather than on a large 
number of observations collected over a short period. 

A second group of studies applied a form of panel regression to a broad 
set of distinct countries (Modeste, 1994; Lanza et al., 2003; Eugenio-Martín 
& Martín Morales, 2004; Lee & Chang, 2008; Sequeira & Nunes, 2008; 
Adamou & Clerides, 2010; Figini & Vici, 2010; Croes, 2011; Du & Ng, 
2011). Again, almost all these studies found evidence of the TLGH, whereas 
only one study (Lee & Chang, 2008) found additional evidence of a 
reciprocal relation. The lack of proof of the RH is because most of the 
studies were only geared toward finding evidence of tourism specialization 
affecting economic growth, which is a shortcoming of this type of studies. 
Further analysis reveals that two-thirds of these investigations used data 
derived from the World Bank, particularly the World Bank Development 
Indicators. According to the World Bank itself 
(www.data.worldbank.org/about/dataoverview, accessed on 4 July 2012), 
much of the data comes from the statistical systems of the countries 
themselves, and the quality of the data depends on how well these national 
systems perform. Countries, for example, can use different definitions and 
data collection techniques (Harrison, 1996) that can influence the cross-
country comparability of the data and the overall panel analysis results. The 
World Bank further acknowledges that particularly developing countries 
face difficulties in providing statistics that are reliable and relevant. 

A third group of studies (Ghali, 1976; Gunduz & Hatemi-J, 2005; Lee & 
Chien, 2008; Katircioglu, 2009; and Lean & Tang, 2010) applied a method 
different from the two above. For example, Ghali (1976) applied a 
Keynesian-type demand-oriented model to test the relationship between TD 
and economic growth for Hawaii, whereas Gunduz & Hatemi-J (2005) 
tested causality on the basis of leveraged bootstrap simulation techniques for 
Turkey. Several of these studies had one or more similar drawbacks as those 
discussed in the two previous methodologies. For example, Gunduz & 
Hatemi-J (2005), Katircioglu (2009) and Lean & Tang (2010) applied 
international tourism arrivals as a proxy for tourism, whereas Lee & Chien 
(2008) used tourism receipts. Furthermore, Lean & Tang (2010) applied 
monthly data for a relatively short period (1989–2009). 

7.2.2 Increasing versus decreasing returns 

The positive effect of tourism on economic growth, found in most of the 
presented studies, suggests that tourism seems to enjoy increasing returns. 
Studies by Croes (2011) and Holzner (2010) also found evidence of tourism 
having an increasing return effect on long-run economic growth. This 
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interpretation is, however, not supported by everyone in the tourism 
literature. There are some authors that view the duration of the influence of 
TD on economic growth only as a short-term event and not sustainable on 
the long run. More specifically, they perceive the law of diminishing returns 
applicable on TD. Generally, this law states that the benefits from an extra 
unit declines as the quantity of input increases (Mankiw, 1998). Butler’s 
Tourism Area Life Cycle (Butler, 1980) is an early example of this 
diminishing returns notion of tourism, suggesting that destinations have a 
life cycle involving several stages of evolution (exploration, involvement, 
development, consolidation, stagnation and decline or rejuvenation). At the 
decline stage, the destination may become a tourist slum or lose its tourist 
function completely. This implicitly suggests that the contribution of 
tourism to economic growth is not for the long run, and Butler (2009) 
advocated that many modern destinations are reaching the decline phase 
within two decades of their establishment. In the reviewed studies, Adamou 
& Clerides (2009, 2010) found that specialization in tourism adds to a 
country’s rate of growth but only at a diminishing rate. Their findings 
suggest that at a high level of specialization (a ratio of tourism receipts in 
GDP of more than 20.8%), the contribution of tourism to economic growth 
becomes minimal, and tourism can even become a hindrance to further 
growth. The findings of Figini & Vici (2010) suggest that between 1980 and 
2005, there was a positive effect of tourism on economic growth, but in the 
1990–2005 and 1995–2005 period, there was no significant causal 
relationship between tourism specialization and economic growth. These 
outcomes suggest the presence of a diminishing returns process, and the 
authors further suggest that tourism specialization may not be a panacea 
(cure-all) to solve problems of development and growth. 
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Table 7.1: Tourism development and economic growth in the literature 

 

Author(s) Main tested variables Empirical method Period Frequency Country Causal relation

Ghali (1976) Rate of growth of exports, private investment, 

state and local government expenditures, 

each weighted by its share in personal 

income 

Keynesian-type demand-oriented 

model

1953-1979 Annual Hawaii TD � economic growth

Modeste 

(1994)

Real per capita income, per capita capital, 

tourism output per capita

Unit root testing, ordinary least 

squares with dummy variables

1981-1992 

(Barbados, 

Antigua & 

Barbuda); 1985-

1992 (Anguilla)

Annual Barbados, 

Antigua & 

Barbuda, 

and 

Anguilla

TD � economic growth

Balaguer & 

Cantavella-

Jorda (2002)

Real tourism receipts, real effective exchange 

rates, real GDP

Unit root testing (ADF, PP), 

cointegration testing (Johansen & 

Juselius), Granger causality 

testing

1975-1997 Quarterly Spain TD � economic growth

Lanza et al. 

(2003)

Share of tourism expenditure in total 

consumption expenditure, relative price of 

tourist bundle of goods and services to the 

consumer price deflator, 

Unit root testing (DF & PP), 

cointegration testing (Johansen & 

Juselius), almost ideal demand 

system

1977-1992 Annual 13 OECD 

countries

TD � economic growth

Eugenio-

Martín et al. 

(2004)

GDP per capita, rate of growth of tourist per 

capita, gross domestic investment in % of 

GDP, public spending on education in % of 

GNP, general government consumption in % 

of GDP, index of political stability, quality of 

governance of the political system of the 

country, number of tourist arrivals per capita, 

gross domestic fixed investment per capita, 

GDP per capita, ratio of official exchange rate 

and purchasing power parity public spending 

on education per capita, ratio of total school 

enrollment to the population of school going 

age (secondary and tertiary), life expectancy 

at birth, ratio of sum of exports and imports in 

the GDP

Arellano-Bond dynamic panel 

data estimator; generalized least 

squares AR(1) panel data model

1985-1998 Annual 21 Latin 

American 

countries

TD � economic growth 

(provided it is below a 

certain GDP per capita 

threshold); Economic 

growth � TD  

(conditioned that 

infrastructure, education, 

and safety are developed)
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Table 7.1: Tourism development and economic growth in the literature (continued) 

 

Author(s) Main tested variables Empirical method Period Frequency Country Causal relation

Durbarry 

(2004)

Real exports and real GDP Unit root testing (ADF & PP), 

cointegration testing (Johansen & 

Juselius), vector error correction 

modeling, Granger causality 

testing

1952-1999 Annual Mauritius TD � economic growth

Dritsakis 

(2004)

Real international tourism receipts, reel 

effective exchange rate, real GDP

Unit root testing (ADF, KPSS), 

cointegration testing (Johansen & 

Juselius), vector error correction 

modeling, Granger causality 

testing

1960-2000 Quarterly Greece TD � economic growth

Gunduz & 

Hatemi-J 

(2005)

International tourist arrivals, real exchange 

rates, and real GDP

Unit root testing (KPSS), 

causality testing based on 

leveraged bootstrap simulation 

techniques

1963-2002 Annual Turkey TD � economic growth

Oh (2005) Real tourism receipts and real GDP Unit root testing (DF, ADF, and 

PP), cointegration (Engle and 

Granger), vector autoregression 

modeling, Granger causality 

testing

1975-2001 Quarterly South 

Korea

Economic growth � TD

Kim et al. 

(2006)

International tourist arrivals and GDP Unit root testing (ADF & PP), 

cointegration testing (Johansen & 

Juselius), Granger causality 

testing)

1971-2003; 1956-

2002

Quarterly 

(1971-2003); 

annual (1956-

2002)

Taiwan TD � economic growth

Khalil et al. 

(2007)

Tourism receipts and GDP Unit root test, cointegration 

(Engle & Granger), Granger 

causality test

1960-2005 Annual Pakistan TD � economic growth
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Table 7.1: Tourism development and economic growth in the literature (continued) 

 

Author(s) Main tested variables Empirical method Period Frequency Country Causal relation

Lee & 

Chang 

(2008)

Real tourism receipts per capita, international 

tourist arrivals per capita, real effective 

exchange rate (proxy for external 

competitiveness, and real GDP per capita

Panel unit root testing, panel 

cointegration testing, panel-based 

vector error correction modeling, 

panel Granger causality testing

1990-2002 Annual OECD and 

nonOECD 

countries 

(incl. 

Asian, 

Latin 

American, 

and Sub-

Sahara 

African 

countries

TD � Economic growth 

(for OECD countries;      TD 

� economic growth (for 

non OECD countries)

Lee & 

Chien 

(2008)

Real tourism receipts, international tourist 

arrivals, real GDP

Unit root testing, cointegration 

(Johansen & Juselius procedure), 

weak exogeneity testing, 

structural breaks testing 

1959-2003 Annual Taiwan TD � economic growth 

TD � economic growth (all 

countries); A decreasing 

effect of TD on economic 

growth (small countries); 

TD → economic growth 

(poor countries)

Brida et al. 

(2008)

Tourism expenditure, real exchange rate, real GDP Unit root test  (ADF & KPSS), 

cointegration (Johansen & Juselius), 

weak exogeneity test , Granger causality 

test  

1980-2007 Quarterly Mexico TD � economic growth

Katircioglu 

(2009)

International tourist arrivals, real exchange 

rates, and real GDP

Unit root testing (ADF & PP), 

cointegration (bounds test with 

an autoregressive distributed lag 

approach, and Johansen & 

Juselius)

1960-2006 Annual Turkey No relation

Sequiera & 

Nunes 

(2008)

Real per capita GDP, ratio of tourist arrivals to 

population, tourism receipts in % of exports, 

tourism receipts in % of GDP, investment in 

% of GDP, government consumption in % of 

GDP, secondary years of schooling above 25 

years, life expectancy, black market premium, 

international country risk, export plus import 

in % of GDP, inflation

Panel regression 1980-2002 5 year 

periods

Multiple 

countries
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Table 7.1: Tourism development and economic growth in the literature (continued) 

 

Author(s) Main tested variables Empirical method Period Frequency Country Causal relation

Chen & 

Chiou-Wei 

(2009)

Real tourism receipts (South Korea), 

international tourist arrivals (Taiwan), real 

exchange rates, and real GDP

Unit root testing (PP, KPSS, and 

ZA), cointegration testing 

(Johansen & Juselius), serial 

correlation and autoregressive 

conditional heteroskedasticity 

testing, EGARCH-M modeling, 

Granger causality testing (South 

Korea)

1975-2007 Quarterly Taiwan 

and South 

Korea

TD � economic growth 

(Taiwan);                          TD 

� economic growth 

(Korea)

Figini & 

Vici (2010)

Real per capita income growth rate, share of 

international tourism receipts in GDP, GDP 

per capita in level terms, share of public 

expenditure in GDP, share of investment in 

GDP, share of public expenditure in education

Panel regression 1980-2005 Annual More than 

150 

countries

1980-2005: TD � economic 

growth; 1990-2005: no 

relation; 1995-2005: no 

relation

Adamou & 

Clerides 

(2009/2010)

GDP, life expectancy, investment, government 

consumption, openness, fertility rate, 

inflation rate, tourism receipts per GDP

Panel regresion 1980-2005 Annual 162 

countries

Tourism specialization ≤ 

20.8%: TD � economic 

growth; Tourism 

specialization > 20.8%: 

Minimal to even negative 

influence of TD on 

economic growth 

Tang & 

Jang (2009)

Aggregate sales revenues of 4 different 

industries (airline, casino, hotel, and 

restaurant) and seasonally unadjusted GDP 

Unit root testing (ADF & PP), 

cointegration testing (Johansen & 

Juselius), Granger causality 

testing

1981-2005 Quarterly USA Economic Growth � TD

Belloumi 

(2010)

Real international tourism receipts, real GDP, 

and real effective exchange rate

Unit root testing (ADF & PP), 

cointegration testing (Johansen & 

Juselius), vector error correction 

modeling, Granger causality 

testing 

1970-2007 Annual Tunisia TD � Economic growth
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Table 7.1: Tourism development and economic growth in the literature (continued) 

 

Author(s) Main tested variables Empirical method Period Frequency Country Causal relation

Lean & 

Tang (2010)

International visitor arrivals and industrial 

production

Granger causality testing, rolling 

subsample Granger causality 

testing

1989-2009 Monthly Malaysia TD �Economic growth

Croes 

(2011)

Share of tourism receipts in % of GDP, GDP 

per capita, share of investments in % of GDP, 

life expectancy

Panel unit root testing, regression 

using a trans-log production 

function

2000-2007 Annual A sample 

of 17 

islands 

around the 

world

TD � economic growth

Du & Ng 

(2011)

International tourist arrivals, income per 

capita, telephone per 1,000 inhabitants, 

literacy, life expectancy, economic freedom 

index

Regression with/without tourism 

economy dummy

1995 One year Multiple 

countries

No relation

Kasimati 

(2011)

International tourist arrivals, real effective 

exchange rate, and real GDP

Unit root testing (ADF & PP), 

cointegration (Johansen & 

Juselius procedure), Wald 

Coefficient test, vector error 

correction, Granger causality 

testing

1960-2010 Annual Greece No relation

Kreishan 

(2011)

International tourist receipts and real GDP Unit root testing (ADF & PP), 

cointegration (Johansen & 

Juselius procedure), Granger 

causality testing

1970-2009 Annual Jordan TD � Economic growth 

Tang 

(2011a)

Disaggregated international tourist arrivals 

(Australia, Brunei, China, Germany, 

Indonesia, Japan, Korea, Singapore, Taiwan, 

Thailand, UK, USA) and real industrial 

production

Unit root testing (ADF & KPSS), 

cointegration testing (t-statistic of 

vector error correction model), 

Granger causality testing

1995-2009 Monthly Malaysia TD � Economic growth 

(five international markets 

on the long run; six on the 

short run). Economic 

growth � TD (all 

international markets on 

the long run; 8 on the short 

run)

Tang 

(2011b)

International tourist arrivals, real industrial 

production index, and real effective exchange 

rate

Unit root testing (ADF, PP, ZA, 

LP), cointegration testing 

(Johansen & Juselius), Granger 

causality testing

1989-2010 Monthly Malaysia TD � Economic growth; 

Economic growth → TD 

Note: ADF = Augmented Dickey Fuller test; KPSS = Kwiatkowski-Phillips-Schmidt-Shin test; PP = Phillips-Perron test; ZA = Zivot-Andrews test; LP = Lumsdaine-Papell 

test. 
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The dichotomy between increasing or diminishing contribution of tourism to 
economic growth casts further shadow of doubt on their true relationship. 

7.2.3 Multiple studies of the same country 

Some 12 studies targeted on multiple occasions the same country in the 
selected sample: Greece (2x), Turkey (2x), Taiwan (3x), South Korea (2x), 
and Malaysia (3x), limiting the geographical spread of the results. 
Moreover, the findings can be inconsistent for several of these same-country 
studies. For example, Dritsakis (2004) and Kasimati (2011) both studied the 
relation for Greece but found inconsistent results. Dritsakis (2004), using 
quarterly real tourism receipts, real effective exchange rates and real GDP 
for 1960–2000 as analysis variables, applied co-integration testing, VECM 
and Granger causality testing as empirical method. They found evidence of 
a bilateral relation between TD and economic growth, suggesting the 
presence of the RH for Greece. On the other hand, Kasimati (2011) 
investigated the link between both constructs using international tourist 
arrivals, real effective exchange rate and real GDP. Using annual data for 
1960–2010, and a virtually similar analysis method, they found no relation 
between TD and economic growth. The above overview shows that despite 
a voluminous literature on the relationship between tourism and economic 
growth, their seemingly solid conclusions are still loosely based, given the 
many focal issues that still cast doubts on the overall validity of the findings. 
Consequently, the debate on whether tourism is an engine of long-run 
economic growth not only remains unresolved but also requires expansion 
in terms of the depth of investigations, i.e. by involving more countries in 
upcoming research and by incorporating both the EDTGH and the RH into 
all future studies to truly understand the nature of the relation between TD 
and economic growth.  

7.3 Tourism in Aruba 

Aruba has some 50 plus years of experience with a tourism industry. 
Starting from 1959, the island built its first 100-room hotel, modeled after 
similar ones in Florida and Puerto Rico (Cole & Razak, 2009). However, the 
tourism industry played only a small role in the overall economic 
development of the island, given the dominant position of an oil refinery, 
the Lago Oil & Transport Company, Ltd. (Vanegas & Croes, 2000). The 
situation changed in 1985, when the oil refinery closed its doors, shocking 
the Aruban economy. At that time, the refinery contributed to about 25% of 
Aruba’s GDP, and directly and indirectly employed between 30% and 40% 
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of Aruba’s population (Ridderstaat, 2007). Moreover, it provided about 50% 
of the foreign exchange earnings of the island and contributed to about 40% 
of all tax earnings. 

The detrimental situation made finding a new source of economic 
activity more than necessary. The most obvious way to increase income and 
foreign exchange receipts was to expand the tourism industry (Ridderstaat, 
2007). Soon, new hotels, shopping malls and other commercial buildings 
were rising from the ground. The number of hotel rooms more than tripled, 
from 2,078 in 1986 to 7,092 in 2011. The efforts paid off: the number of 
stay-over visitors (STAYVIS) grew from 181,211 in 1986 to 871,316 in 
2011. The stimulus also included cruise tourism, where the number of cruise 
passengers grew from 73,338 in 1986 to 599,893 in 2011. These numbers 
could only have been realized by creating greater accessibility to and on the 
island. For instance, the number of commercial aircraft landings increased 
by 89.6%, from 7,768 in 1986 to 14,732 in 2011. The number of cruise ships 
more than doubled, i.e., from 97 in 1986 to 332 in 2011. On the island itself, 
the number of taxis went up from 135 in 1986 to 373 in 2011. The number 
of rental cars increased from 619 in 1986 to 3,620 in 2011. The number of 
tour buses grew more than six fold, from 23 in 1986 to 173 in 2011. In 
monetary terms, tourism receipts grew from Afl. 283.0 million in 1986 to 
Afl. 2,413.5 million in 2011. The World Travel & Tourism Council (2012) 
estimates that tourism in Aruba accounts for 66.6% of the GDP and 68.0% 
of total employment. Moreover, their calculations show Aruba ranking on, 
respectively, the 14th and 5th place in the world when it comes to the 
contribution of tourism to GDP and employment. 

7.4 Data and methods 

The study involves three variables to investigate the relation between TD 
and economic growth. TD is proxied by TOURRECR (2005 = 100), 
whereby the annual change in the consumer price index is used as a deflator. 
Furthermore, the study applies total STAYVIS as a second proxy to TD. 
The latter variable only considers those international visitors who stay for 
one night or longer on the island, thereby excluding cruise tourism, because 
of the nature of the visit of cruise visitors (only a couple of hours) and their 
relatively small contribution in overall tourism receipts. Using both 
TOURRECR and STAYVIS in this investigation serves the purpose of 
testing the robustness of the findings. The construct economic growth is 
proxied by the real GDP (GDPR, 2005 = 100). Both TOURRECR and 
GDPR are denominated in US$ million.1 All three variables were 
subsequently transformed into log functions to facilitate interpretation of the 
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calculated coefficients (LTOURRECR, LSTAYVIS and LGDPR). This 
means that a 1% change in an independent variable has an x% change in the 
dependent variable. 

Studies by Balaguer & Cantavella-Jordá (2002), Lee & Chang (2008), 
Katircioglu (2009), Chen & Chiou-Wei (2009) and Kasimati (2011) apply 
either the real effective exchange rates or the real exchange rates as 
additional variables. But, in the case of Aruba, the first variable is not 
available, whereas the real exchange rate variable is only available after 
1986 and covers the relation with the USA only. Omitting these variables is, 
however, not new, given that similar studies by Oh (2005), Kim et al., 
(2006), Khalil et al., (2007), Lee & Chien (2008), Kreishan (2011) and Tang 
(2011a) applied only TOURRECR (and/or international tourist arrivals) and 
GDPR.  

The analysis period is from 1972 to 2011, consisting of 40 annual data 
points, and is indicated in the further course of this study as the whole 
sample period. The number of data points is consistent with demand studies 
in general (Song et al., 2009). The data for the early years (1972–1985) are 
from both the Central Bureau of Statistics of the former Netherlands Antilles 
and the International Monetary Fund. Data after 1985 are from the Central 
Bank of Aruba. To further test for robustness of the outcomes, the analysis 
also considers the timeframe 1986–2011, termed the subsample period, 
which is the period where Aruba’s tourism underwent a major expansion. 
Figure 7.1 shows the pattern of development of tourism (LTOURRECR and 
LSTAYVIS) and economic growth (LGDPR) over time. The close link 
between TD and economic growth is clearly from 1986 onward, when 
tourism became a more dominant factor to economic growth. 
 

 

Figure 7.1: Tourism development and economic growth 
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Table 7.2 shows some indicators of dispersion and co-movement of the 
analyzed variables, where one can see that the level of volatility (measured 
by the coefficient of variance) is fairly close among the variables during the 
period 1986–2011, indicating some kind of influence from one variable to 
another. Also, the level of co-movement between LGDPR and 
LTOURRECR (or LSTAYVIS) is higher during this period, indicating 
stronger synchronized movement between TD and economic growth. This 
study employs the Augmented Dickey–Fuller test (ADF), the Phillips–
Perron test (PP) and the Kwiatkowski–Phillips–Schmidt–Shin test (KPSS) 
to examine whether the data are non-stationary (Dickey & Fuller, 1979; 
Phillips & Perron, 1988; Kwiatkowski et al., 1992). According to authors 
such as Pao et al. (2012) and Jafari et al. (2012), the KPSS is often used to 
complement the widely used ADF and PP tests to obtain robust results. 

 

Table 7.2: Volatility and co-movement of analyzed variables 

  LGDPR   LTOURRECR   LSTAYVIS 

Coefficient of variation (CV)           

1972-2011 7.8   26.0   65.4 

1986-2011 54.7   56.9   58.3 

            

Coefficient of correlation (R)           

1972-2011     0.36   0.44 

1986-2011     0.63   0.73 

            

Note: the CV is the ratio of the standard deviation of a variable and its mean. The 
CV, which is measured here in %, is a measure of data dispersion around a mean. 
The coefficient of correlation measures the degree to which two variables move 
together. The R here measures the co-movement of LGDPR with each of the two 
other variables. 

 

The tests for stationarity are performed both on the levels and on the first 
differences of the variables. Commonly, the assumption of stationary 
economic variables can be presumed to hold after differencing these series 
(Engle & Granger, 1987). Testing for stationarity is a precondition to assess 
whether LGDPR and LTOURRECR (or, alternatively, LSTAYVIS) have a 
long-term relation. According to Engle & Granger (1987), if both variables 
are I(d), with d denoting the order of integration, then the linear combination 
(zt=LGDPRt - aLTOURRECRt (or aLSTAYVISt) with a being a constant 
suggesting some possible scaling needs to be carried out before achieving 



207 

 

stationarity will also be I(d). Engle & Granger (1987) contend further that 
the components of a vector xt are said to be integrated of order d,b, denoted 
xt ~ CI(d,b), if (1) all components of xt are I(d), and (2) there exists a vector 
α (α ≠ 0) so that the linear combination zt = α′xt ~ I(d,b), where b>0, with α 
being called the co-integrating vector. It is possible in these cases that zt is 
an I(0) process, meaning that it is a stationary process with a constant mean, 
constant variance and autocorrelations that depend only on the time distance 
between any two variables in the series, and it is asymptotically uncorrelated 
(Wooldridge, 2009). In the case of LGDPR and LTOURRECR (or 
LSTAYVIS) being co-integrated, there is a long-run relation between these 
variables that prevent them from drifting away from each other. In other 
words, there is an equilibrium force that keeps both variables together in the 
long run (Kim et al., 2006). To investigate the long-run relation, this study 
employs the testing procedure developed by Engle & Granger (1987). 
Whereas in the long run, two co-integrating variables have an equilibrium 
relation, in the short run, they may be in disequilibrium (Gujarati, 1995). 
The error correction model incorporates both long-run and short-run 
behaviors of the relationships between LGDPR and LTOURRECR (or 
LSTAYVIS), thereby allowing us to study the short-run dynamics that work 
back toward the long-run equilibrium relation. 

Granger (1988) noted that if two variables are cointegrated, then there 
must be at least a unidirectional causation. In the case where both LGDPR 
and LTOURECR (or LSTAYVIS) have a long-run relation, then either 
LGDPR causes LTOURRECR (or LSTAYVIS) or vice versa or both. The 
latter implies that there is a bilateral relation between LGDPR and 
LTOURRECR (or LSTAYVIS). The Granger causality test allows us to 
statistically determine the direction of causality between these two variables. 
We can now distinguish between four possible cases: 

 
(1) unidirectional causality from LGDPR to LTOURRECR (or LSTAYVIS) 

(LGDPR→LTOURRECR [or LSTAYVIS]); 
(2) unidirectional causality from LTOURRECR (or LSTAYVIS) to LGDPR 

(LTOURRECR [or LSTAYVIS]→LGDPR); 
(3) feedback or bilateral causality, where both variables influence each other 

(LGDPR↔LTOURRECR [or LSTAYVIS]); and  
(4) independence, where there is no relation between LGDPR and 

LTOURRECR (or LSTAYVIS) (LGDPR ←/→ LTOURRECR [or 
LSTAYVIS]). 
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7.5 Empirical results 

All estimates were obtained using STATA version 12 (StataCorp LP, 
College Station, TX, USA). Prior to testing for stationarity, we first selected 
the type of model, on the basis of ordinary least squares. Of the three 
possible models (random walk without a drift, random walk with a drift and 
random walk with a drift around a deterministic trend), the last one (model 
including an intercept and a trend) was selected for the three variables for 
both the periods 1972–2011 and 1986–2011. Subsequently, we determined 
the maximum number of lags, following the method suggested by Schwert 
(1989): 

 

��,' = ��� �12� � ��))����																																																																																						
1�   

 

where Pmax indicates the maximum number of lags and T indicates the 
number of observations. Given a T of 40 for the whole sample period 
(1972–2011), the maximum lag length was determined at 9. In the case of 
the subsample period (1986–2011), the maximum number of lags was set at 
8. Next, we established the optimal lag within that maximum, on the basis of 
the minimum of the Akaike Information Criterion, the Schwartz Information 
Criterion and the Hannan–Quinn Information Criterion. In the case of the 
whole sample period, the optimal lag length for level variables was 2, 
whereas for the first difference variables, the optimal lag length was 
determined at 1. For the subsample period, the optimal lag was set at either 
1, 3 or 4 for variables at the level form, or 1 or 2 for variables at the first 
difference form. Table 7.3 shows the results of the stationarity tests. All 
variables appear to be integrated of order one, I(1), and thus, stationary at 
the first difference level. 
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Table 7.3: Unit root results (1972-2011 and 1986-2011) 
Variables   ADF     PP     KPSS     Integration 

1972-2011                       

LTOURRECR  level (lag = 2) -2.567     -2.192     0.122 ** 

(Constant + trend)  First diff. (lag = 1) -3.800 **   -5.350 *   0.067 *** 

  Integration I(1)     I(1)     I(0)I(1)   I(1) 

LGDPR level (lag = 2) -2.426     -2.021     -0.198 *    

(Constant + trend)  First diff. (lag = 1) -3.646 **   -3.762 **   0.169 * 

  Integration I(1)     I(1)     I(1)/I(0)   I(1) 

LSTAYVIS level (lag = 2) -1.67     -1.449     0.229     

(Constant + trend)  First diff. (lag = 1) -3.859 **   -4.538 *   0.067 ***   

  Integration I(1)     I(1)     I(1)   I(1) 

                        

1986-2011                       

LTOURRECR  level (lag = 3) -3.752 **   -3.955 **   0.267   

(Constant + trend)  First diff. (lag = 2) -4.970 *   -4.528 *   0.117 *** 

  Integration I(0)/I(1)     I(0)/I(1)     I(1)   I(1) 

LGDPR level (lag = 1) -1.163     -0.700     0.203 *   

(Constant + trend)  First diff. (lag = 1) -7.317 *   -7.743 *   0.050 *** 

  Integration I(1)     I(1)     I(0)/I(1)   I(1) 

LSTAYVIS level (lag = 4) -2.066     -1.591     0.152 *   

(Constant + trend) First diff. (lag = 1) -3.535 *** -3.632 **   0.119 ***   

  Integration I(1)     I(1)     I(0)/I(1)   I(1) 

                      

Note: The optimal lags are based on the minimum of the Aikaike Information Criterion (AIC), the Schwartz Information Criterion (SIC) and the Hannan-Quinn 
Information Criterion (HQIC). The symbols *, ** and *** indicate, respectively the 1%, 5% and 10% percent significance levels.  
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Given that LTOURRECR (or LSTAYVIS) and LGDPR are integrated of the 
same order, we can proceed with a long-run equilibrium analysis using the 
co-integration method. Before that, we determined the optimal lag length for 
the combination of the two variables, on the basis of the lowest value of the 
Akaike Information Criterion, the Schwartz Information Criterion and the 
Hannan–Quinn Information Criterion. Given the relatively small sample, the 
likelihood ratio test, as suggested by Oh (2005), cannot be performed in this 
study. Moreover, in line with Pindyck & Rubinfeld (1991), we run the lag 
length test for different lag maximums, in this case from 1 to 9 (respectively 
8 in the case of the subsample), to make sure that the results are not 
sensitive to the choice of the lag length. In the case of the whole sample 
period, from lag length 9 going downward to lag 6, the results vary for each 
selected lag maximum. However, below lag 6, all the results indicate lag 1 
as the optimal delay. For the subsample period, the optimal lag is 
determined at 2. 

Next, we conducted the co-integration test on the basis of the 
methodology described by Engle & Granger (1987). Briefly, this method 
involves first regressing the variables LTOURRECR (or LSTAYVIS) on 
LGDPR (interchangeably as dependent and independent variables), 
subsequently estimating the residuals from these regressions, followed by 
estimating the error correction models and assessing their adequacy (Enders, 
2010). The whole process involves a series of dummy variables to counter 
for certain effects that may impact the outcome: 
 
D7284: dummy capturing the time when the oil refinery had a dominant role 

on Aruba’s economy  
D7375: dummy capturing the effects of the first oil crisis 
D80    : dummy capturing the effects of the second oil crisis 
D85    : dummy capturing the closure of the oil refinery in 1985 
D8601: dummy capturing the restructuring of the economy of Aruba from oil 

industry dependent to tourism oriented 
D9008: dummy capturing the reopening of the oil refinery 
D0104: dummy capturing the September 2001 terrorism attack and its 

 aftermath 
D0911: dummy capturing the (temporary) closure of the oil refinery and the 

effects of the global financial crisis. 
 
We determined whether these residuals from the regressions were stationary 
or not, with the stationarity test results included in Table 7.4. All residuals 
are stationary for both the whole sample as well as the subsample period. 
We can conclude from these results that there are six co-integrating vectors 
possible in the relation between LTOURRECR (or LSTAYVIS) on the one 
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hand and LGDPR on the other, indicating that there are long-run 
relationships between combinations of these variables. 

 

Table 7.4: Engle & Granger residual test of stationarity 

Variable structure in regression equation   t-value   

Whole sample (1972-2011)       

LTOURRECR (independent), LGDPR (dependent)   -6.770 * 

LGDPR (independent), LTOURRECR (dependent)   -6.800 * 

LSTAYVIS (independent), LGDPR (dependent)   -6.050 * 

LGDPR (independent), LSTAYVIS (dependent)   -6.720 * 

        

Subsample (1986-2011)       

LTOURRECR (independent), LGDPR (dependent)   -4.930 * 

LGDPR (independent), LTOURRECR (dependent)   -7.430 * 

LSTAYVIS (independent), LGDPR (dependent)   -4.100 * 

LGDPR (independent), LSTAYVIS (dependent)   -3.810 ** 

        

Note: The symbols * and ** indicate, respectively, the 1% and 5% significance 
levels. The Engle & Granger critical values are here, respectively, -4.123 (1%),        
-3.461 (5%) and -3.130 (10%).  

 

Subsequently, we estimated the vector error correction models pertaining to 
the relationship between TD and economic growth. The results are presented 
in Table 7.5 (for the whole sample period and for the subsample period). 
Except for the intercept in some cases, all coefficients are significant. The 
Breusch–Godfrey LM test results indicate the absence of serial correlation, 
meaning that the disturbance terms are not autocorrelated. The Breusch–
Pagan test results show that the disturbances have the same variance, 
conveying that there is no heteroskedasticity, meaning that the variance in 
the error term is the same for all observations. The short-term dynamics of 
the models are specified by the coefficient of the	�̂��, which indicates the 
speed of adjustment of the system. In the case of LGDPR as the dependent 
variable, the short-term adjustment speed factors are ‒0.2609 (with 
LTOURRECR as the independent variable), respectively ‒0.1748 (with 
LSTAYVIS as the independent variable). This means that if the actual 
growth rate of LGDPR deviated from its long-run growth rate due to 
positive and negative shocks in one period, it will move back in the 
direction of its equilibrium state in the following period with a speed of 
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adjustment of -0.2609 (or -0.1748 in the case of LSTAYVIS being the 
independent variable), all else remaining equal. In the subsample period 
(1986–2011), the short-term adjustment speed for either LTOURRECR or 
LSTAYVIS as the independent variables are somewhat higher (respectively, 
-0.3256 and -0.4533), suggesting that since 1986, upward or downward 
shocks in GDPR were corrected faster toward equilibrium than before, 
indicative that the economy has become more tourism dependent.  

With LGDPR as the independent variable, the speed of adjustment to 
shocks is much faster for LTOURRECR (‒0.9082) than LSTAYVIS 
(‒0.2442). This indicates that shocks in TOURRECR converge faster toward 
equilibrium state than in the case of STAYVIS. A similar pattern is 
observed in the case of the subsample period, although the speed of 
adjustment in tourism receipts is somewhat slower, whereas that of 
STAYVIS is slightly faster than their respective counterparts in the whole 
sample period. 

The long-run elasticities can be seen from the co-integrating regressions 
in the same tables, and the interpretation of these elasticities to changes in 
the independent variables should be as follows. For the whole sample 
period, a 1% growth in TOURRECR would lead to a long-run growth in 
GDPR of about 0.70%, ceteris paribus. In the case of the subsample period, 
this is somewhat higher (about 0.82%). Similarly, a 1% growth in stay-over 
tourism contributes to an increase in long-run GDPR of about 0.56%, 
whereas for the subsample period, this influence is practically the same 
(0.57%). With a 1% increase in GDPR as the independent variable, its long-
run contribution growth to TOURRECR is 0.94% (whole sample period) 
and 0.90% (subsample period). In the case of stay-over tourism as the 
dependent variable, the contribution of GDPR to the long-term growth of 
this indicator is 1.1% (whole sample period) and 1.4% (subsample period). 
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Table 7.5: Error correction model results and cointegrating regressions (1972-2011 and 1986-2011) 

Independent variable Dependent variables 

  ΔLGDPRt t-statistic ΔLTOURRECRt t-statistic ΔLGDPRt t-statistic ΔLSTAYVISt t-statistic 

1972-2011         

ΔLGDPRt     0.6013 *         

ΔLGDPRt-1         0.2763 ** 0.5009 * 

ΔLGDPRt-2         -0.2781 **     

ΔLGDPRt-3             0.5314 ** 

ΔLTOURRECRt 0.2493 *             

ΔLTOURRECRt-1 0.1789 *             

ΔLTOURRECRt-2                 

ΔLTOURRECRt-3                 

ΔLSTAYVISt         0.3154 *     

ΔLSTAYVISt-1                 

ΔLSTAYVISt-2                 

ΔLSTAYVISt-3                 

êt-1 -0.2609 ** -0.9082 * -0.1748 *** -0.2442 ** 
CONSTANT -0.0129   0.0274 *** 0.0168   0.1073 * 
D7284         -0.0840 *     
D7375     -0.0935 *         
D80 -0.1738 * 0.3012 *         
D85 -0.2431 *     -0.2959 *     
D8601 0.3503 **             
D9008             -0.1025 * 
D0911                 

                  
Adjusted R2  0.7387   0.5807   0.6106   0.3023   
DW 1.9528   1.8455   1.8209   2.2173   
F 18.44 (p=0.0000) 14.1600 (p=0.0000) 10.41 (p=0.0000) 4.7900 (p=0.0040) 

Breusch-Godfrey LM test 0.003 (p=0.9571) 0.2220 (p=0.6375) 0.044 (p=0.8343) 1.2610 (p=0.2615) 

Breusch-Pagan/Cook-Weisberg test  0.36 (p=0.5463) 0.9800 (p=0.3233) 0.52 (p=0.4705) 1.4900 (p=0.2215) 

Note: The symbols *, ** and *** indicate, respectively the 1%, 5% and 10% significance levels. DW = Durbin Watson statistic. 
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Table 7.5: Error correction model results and cointegrating regressions (1972-2011 and 1986-2011) (continued) 

Independent variable Dependent variables 

  ΔLGDPRt t-statistic ΔLTOURRECRt t-statistic ΔLGDPRt t-statistic ΔLSTAYVISt t-statistic 

1972-2011         
Cointegrating regression                 

LGDPRt     0.9385 *     1.1424 * 
LTOURRECRt 0.6999 *             
LSTAYVISt         0.5570 *     
CONSTANT 2.7205 * -0.2798       4.6570 * 
D7284 0.3977 * -0.6751 * 0.4134 * -0.7462 * 
D7375 0.1846 * -0.1727 ** 0.4505 * -0.6806 * 
D80 0.3027 * 0.3816 *         
D85     -0.4472 *         
D8601     -0.1048 **         
D9008 0.1318 **     0.1443 **     
D0104                 

D0911             0.2896 ** 

                  
Adjusted R2  0.9120   0.9588   0.9996   0.9070   

                  

Note: The symbols *, ** and *** indicate, respectively the 1%, 5% and 10% significance levels. DW = Durbin Watson statistic. 
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Table 7.5: Error correction model results and cointegrating regressions (1972-2011 and 1986-2011) (continued) 

Independent variable Dependent variables 

  ΔLGDPRt t-statistic ΔLTOURRECRt t-statistic ΔLGDPRt t-statistic ΔLSTAYVISt t-statistic 

1986-2011                 

ΔLGDPRt     0.8570 *     1.1344 * 

ΔLGDPRt-1         0.7022 *     

ΔLGDPRt-2                 

ΔLGDPRt-3                 

ΔLTOURRECRt 0.3267 *             

ΔLTOURRECRt-1                 

ΔLTOURRECRt-2                 

ΔLTOURRECRt-3                 

ΔLSTAYVISt         -0.3537 ** 0.2665 ** 

ΔLSTAYVISt-1                 

ΔLSTAYVISt-2                 

ΔLSTAYVISt-3                 

êt-1 -0.3256 * -0.7554 * -0.4533 * -0.3541 ** 
CONSTANT 0.0545 *** 0.0152   0.0079       
D7284                 
D7375                 
D80                 

D85                 
D8601 0.0345 **     0.0383 ***     
D9008 -0.0575 **             
D0911 -0.0878 **         0.1036 ** 
                  
Adjusted R2  0.7704   0.7334   0.5699   0.6074   
DW 1.7773   1.8397   1.9601   2.0428   
F 17.11 (p=0.0000) 34.01 (p=0.0000) 9.28 (p=0.0002) 10.6700 (p=0.0001) 

Breusch-Godfrey LM test 0.068 (p=0.7942) 0.2950 (p=0.5871) 0.0960 (p=0.7572) 0.2400 (p=0.6243) 

Breusch-Pagan/Cook-Weisberg test  1.2300 (p=0.2683) 0.5200 (p=0.4688) 0.1000 (p=0.7487) 0.6600 (p=0.4182) 

                  

Note: The symbols *, ** and *** indicate, respectively the 1%, 5% and 10% significance levels. DW = Durbin Watson statistic. 
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Table 7.5: Error correction model results and cointegrating regressions (1972-2011 and 1986-2011) (continued) 

Independent variable Dependent variables 

  ΔLGDPRt t-statistic ΔLTOURRECRt t-statistic ΔLGDPRt t-statistic ΔLSTAYVISt t-statistic 

Cointegrating regression                 

1986-2011                 
LGDPRt     0.8986 *     1.4201 * 
LTOURRECRt 0.8172 *             
LSTAYVISt         0.5707 *     
CONSTANT 1.9479 *         2.6401 * 
D7284                 
D7375                 

D80                 
D85                 
D8601     -0.0906 * -0.1003 *     
D9008 0.1095 *             

D0104         0.0810 *** -0.1748 ** 

D0911     0.0945 * -0.1755 *     

                  
Adjusted R2  0.9640   0.9999   0.9999   0.9226   

                  

Note: The symbols *, ** and *** indicate, respectively the 1%, 5% and 10% significance levels. DW = Durbin Watson statistic. 
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The results above show a possible bilateral causality existing between 
LTOURRECR (or LSTAYVIS) on the one hand and LGDPR on the other. 
These links can be further verified by applying the Granger causality test to 
determine the direction of causation. The results of this test are included in 
Table 7.6. For stability purposes, we tested the results against different lag 
selections. The F-statistics indicates strong rejection of the premise that 
LTOURRECR does not Granger-cause LGDPR in the whole sample period, 
but the causality relation is less intensive in the subsample period. About 
similar results are found when testing the hypothesis that LSTAYVIS does 
not Granger-cause LGDPR for both periods. On the opposite side, there is 
weak evidence of causation running from LGDPR to LTOURRECR, but the 
causality is stronger in the case of the relation running from LGDPR to 
LSTAYVIS. Generally, the results provide empirical evidence of a bilateral 
causality relation between TD and economic growth. 

 

7.6 Conclusion 

This study investigated the relationship between TD (proxied by the 
variables TOURRECR and STAYVIS) and economic growth in Aruba 
(proxied by the variable GDPR) for two periods (1972–2011 and 1986–
2011). The results show bilateral causality between all combinations of the 
analyzed variables, verifying the presence of the RH. This means that 
tourism is not only an engine for long-term economic growth, but the 
economic outcome on itself can play an important role in providing long-run 
growth potential to tourism. The latter can, for example, be thought of in 
terms of economic growth generating additional revenues for the 
government, allowing the latter to allocate more marketing funds to tourism. 

The short-run dynamics of the VECM suggest fairly close speeds of 
recovery of the GDPR toward equilibrium state (‒0.26% in case of 
TOURRECR being the independent variable and ‒0.17% in case of 
STAYVIS as the independent variable) for the whole period sample. In the 
subsample period, the speeds of adjustments toward equilibrium state 
become bigger (‒0.33% for TOURRECR versus ‒0.45% for STAYVIS), 
indicating that Aruba was able to correct for economic shocks faster after it 
has become more specialized in tourism. With real economic growth as the 
independent variable, the speed of adjustment of TOURRECR toward 
equilibrium state is much higher than that of stay-over tourism (‒0.91% 
versus ‒0.24% for the period 1972–2011, and ‒0.76% versus ‒0.35% 
between 1986 and 2011). This may indicate that it is easier to correct for 
deviations in tourism receipts than those in STAYVIS, all else remaining 
equal. 
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Table 7.6: Granger causality Wald test 

  Whole sample (1972-2011) 

Hypothesis Optimal lag F-statistic Prob > F Conclusion 

H0: LTOURRECR does not 
Granger cause LGDPR 

1 23.0670 0.0000 LTOURRECR→LGDPR 

  2 25.4900 0.0000   

  3 27.3010 0.0000   
  4 33.3300 0.0000   
  5 32.4000 0.0000   
  6 49.4080 0.0000   
  7 89.5580 0.0000   
  8 210.0400 0.0000   
  9 261.8900 0.0000   

          
H0: LGDPR does not Granger 
cause LTOURRECR 

1 2.3597 0.1250 LGDPR →LTOURRECR 

  2 6.1219 0.0470   

  3 3.1047 0.3760   
  4 3.3341 0.5040   
  5 10.9320 0.0530   
  6 12.7100 0.0480   
  7 44.6870 0.0000   
  8 53.2330 0.0000   
  9 93.4670 0.0000   

          
H0: LSTAYVIS does not 
Granger cause LGDPR 

1 6.6156 0.0100 LSTAYVIS→LGDPR 

  2 8.9947 0.0110   

  3 13.9250 0.0030   
  4 10.3360 0.0350   
  5 12.5620 0.0280   
  6 13.5090 0.0360   
  7 15.2510 0.0330   
  8 20.1370 0.0100   
  9 14.4770 0.1060   

          
H0: LGDPR does not Granger 
cause LSTAYVIS 

1 0.3703 0.5430 LGDPR→LSTAYVIS 

  2 6.3856 0.0410   

  3 6.2934 0.0980   
  4 7.4149 0.1160   
  5 14.8250 0.0110   
  6 19.8340 0.0030   
  7 22.2680 0.0020   
  8 38.3650 0.0000   
  9 36.4370 0.0000   

Note: Causality tests have been carried out with one degree of freedom at a 5% significance level. 
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Table 7.6: Granger causality Wald test (continued) 

  Subsample (1986-2011) 

Hypothesis Optimal lag F-statistic Prob > F Conclusion 

H0: LTOURRECR does not 
Granger cause LGDPR 

1 2.6100 0.1060 LTOURRECR→LGDPR 

  2 0.2094 0.9010   

  3 0.8859 0.8290   
  4 0.9149 0.9220   
  5 3.3341 0.6490   
  6 17.9310 0.0060   
  7 39.6340 0.0000   
  8 62.1140 0.0000   
  9 58.5730 0.0000   

          
H0: LGDPR does not Granger 
cause LTOURRECR 

1 0.3345 0.5630 LGDPR →LTOURRECR 

  2 0.6545 0.7210   

  3 5.2385 0.1550   
  4 6.1833 0.1860   
  5 11.0890 0.0500   
  6 6.4818 0.3710   
  7 7.0394 0.4250   
  8 14.5170 0.0690   
  9 24.3100 0.0040   

          
H0: LSTAYVIS does not 
Granger cause LGDPR 

1 0.8341 0.3610 LSTAYVIS→LGDPR 

  2 8.2168 0.0160   

  3 4.9861 0.1730   
  4 5.9831 0.2000   
  5 7.1177 0.2120   
  6 14.3160 0.0260   
  7 28.0890 0.0000   
  8 38.0530 0.0000   
  9 34.3990 0.0000   

          
H0: LGDPR does not Granger 
cause LSTAYVIS 

1 0.2178 0.6410 LGDPR →LSTAYVIS 

  2 11.8390 0.0030   
  3 13.3870 0.0040   
  4 12.6770 0.0130   
  5 31.0580 0.0000   
  6 43.3670 0.0000   
  7 45.0390 0.0000   
  8 80.3820 0.0000   
  9 75.6750 0.0000   

Note: Causality tests have been carried out with one degree of freedom at a 5% significance level. 
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The long-run relation indicates a 1% change in tourism receipts would lead 
to a 0.70% increase in GDPR in the long run, ceteris paribus, for the period 
1972–1986. This is somewhat lower than, but still close to, the result in the 
case of the subsample period (0.82%). A 1% increase in STAYVIS would 
contribute to a 0.56% increase in the long-run GDPR (0.57% for the period 
1986–2011). Conversely, a 1% increase in GDPR would, ceteris paribus, 
cause a 0.94% increase in long-term TOURRECR (0.90% for the period 
1986–2011). In the case of stay-over tourism, the long-term contribution of 
a 1% increase in GDPR is 1.1% (1.4% for the period 1986–2011). 

The findings show that it does not matter whether one uses 
TOURRECR or number of visitors as a proxy for TD to test for the bilateral 
relation. Neither does the timeframe (whole sample or subsample) produce 
contrasting results. All combinations of proxies and periods provide 
evidence for the existence of an RH for Aruba. However, when it comes to 
pinpointing the short-term and long-term effects, there are visible 
differences, particularly when it comes to the variable being used as a proxy 
for TD.  

The results are only valid for the case of Aruba, and, as put by Croes & 
Rivera (2010) in these cases, they are less generalized to other situations. 
Nevertheless, they are important for local policy-makers, because they can 
now argue in favor of allocating more resources to the tourism industry (for 
more tourism supply and promotion) aimed at obtaining higher levels of 
economic growth in the future. They also confirm the argument of Croes & 
Vanegas (2008), who put it as follows: ‘Systematic allocation of resources 
to stimulate and promote tourism is necessary to sustain tourism as an 
engine of growth and development.’ (p. 102). Given the high degree of 
tourism specialization (and the low degree of diversification of the 
economy), the workings of the EDTGH could be effectuated by allocating 
funds to particularly other tourism-related industries, more specifically, by 
channeling funds to tourism-related activities (e.g. transport, communication 
and agriculture) that ultimately benefit the tourism industry. Additionally, 
the endogenous nature of tourism requires policy-makers to take care of 
building and maintaining adequate conditions (e.g. leadership, creativity, 
innovation and entrepreneurship) to guarantee a long-term growth potential 
of tourism and, ultimately, the economy. Although the application of the 
theory regarding the nexus tourism specialization and economic growth 
seems ambiguous, the results of this study suggest that under certain 
conditions, tourism specialization and economic growth can be mutually 
reinforcing. In other words, there must be conditions in time or space in 
which tourism specialization and economic growth will work, whereas 
under other conditions, the nexus will be less obvious. Finding out these 
conditions is an important step in theory building. Future research should 
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focus on extending this research to other small island destinations, 
maximizing the probability for the discovery of anomalies that cover a 
broader range of phenomena. 
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