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ABSTRACT 

Eight of my papers are selected for this PhD by Publication. They are categorised into two 

themes: Theme 1 - “Tourism and economic growth nexus: Evidence from Singapore and 

China” and Theme 2 - “Understanding the pricing of hotel rooms in Singapore”. 

 

The five papers included in Theme 1 analysed the tourism-led growth hypothesis for 

Singapore (Paper 1A – Paper 1D) and for China (Paper 1E). Paper 1A analysed only the 

interactions between international tourism and economic growth, but it was impossible to 

find evidence to support this hypothesis. The main finding of Paper 1B, healthcare 

development influences international tourism positively, forms the foundation of Paper 1C. 

International tourism has a positive effect on economic growth in a cointegrating regression 

was supported by Paper 1C when healthcare development was taken into account in the 

analysis. Combining the results of Granger causality and cointegration tests, Paper 1D 

indicated that international tourism influences economic growth indirectly through imports. 

Paper 1E illustrated the importance of domestic tourism in explaining the tourism-led growth 

hypothesis with the data of China because its domestic tourists are distributed more balanced 

spatially. 

 

The three papers included in Theme 2 adopted different theoretical foundations to explain the 

movement of hotel room rates. Paper 2A to Paper 2C, using the data of Singapore, modelled 

hotel room rate determination with different approaches.  Two of these papers (Paper 2A and 

Paper 2B) showed that international tourism has a positive effect on hotel room rates. Two of 

these papers (Paper 2B and Paper 2C) illustrated the importance of economic condition in 

influencing hotel room rates positively. One paper (Paper 2B) captured the negative impact 
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of terrorist activities in the neighbouring countries on hotel room rates. The empirical finding 

of one paper (Paper 2C) recognised excess supply affects hotel room rates negatively.     
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COMMENTARY 

1.0 Introduction 

1.1 Overview 

As of 16 August 2021, fifty-three of my papers are either published or in press. Among them, 

twenty-one addressed different aspects of tourism. This PhD by Publication focuses on the 

impacts of tourism on two aspects of the traveller destination region of the tourism system 

model proposed by Leiper (1979): economy and hotel industry. Adopting this approach, I 

identify eight of my papers that contain unifying themes and comprise a coherent body of 

academic work to meet the requirements for the award of this PhD by Publication. Table 1 

indicates the journals where the eight papers have been published and the year of publication. 

Journal quality indicators are also shown for each of the listed journals. All papers are single-

authored except one and modelled Singapore data except one, which modelled Chinese data. 

Table 1: Summary of eight papers submitted for this PhD by Publication 

Journal Paper Number 
of Papers 

Year of 
Publication 

ABDC AJG SJR 

Regional and Sectoral 
Economic Studies 

1A 1 2008   0.17 

Tourism Management 1B 1 2010 A* 4 3.33 
International Journal 
of Tourism Research 

1C, 1E 2 2010, 2021 A 2 1.16 

International Journal 
of Hospitality 
Management 

2A, 2B 2 2010, 2011 A* 3 2.32 

Anatolia 1D 1 2012 B 1 0.45  
Tourism: An 
International 
Interdisciplinary 
Journal 

2C 1 2020 C 1 0.34 

ABDC refers to 2019 Australian Business Deans Council Journal Rating 
AJG refers to Academic Journal Guide 2021 – Chartered Association of Business Schools 
SJR refers to 2020 SCImago Journal Rank 
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The contribution of each paper to tourism research in terms of the number of citations is 

summarised in Table 2. It should be noted that the number of citations of Paper 1E or Paper 

2C is zero at the point of writing because Paper 1E was published online on 1 June 2021 or 

Paper 2C was only published in 2020.     

Table 2: Number of citations of each paper 

Paper Year of Publication Citations in Google 
Scholar 

Citations in Scopus 

1A 2008 74 27 
1B 2010 142 48 
1C 2010 59 38 
1D 2012 69 32 
1E 2021 0 0 
2A 2010 10 4 
2B 2011 32 14 
2C 2020 0 0 

Accessed on 16 August 2021 

 

Singapore is a small country in terms of its population size and surface area. It has a 

population of slightly more than 5.6 million and a surface area of 719 km2. Singapore is a 

high-income country with GDP per capita of US$65,233.3 in 2019. Singapore has limited 

natural attractions that appeal to tourists and to market itself as a tourism destination (Centre 

for Liveable Cities, 2015). Man-made attractions, such as Gardens by the Bay, have been 

constructed over time to attract more tourists to Singapore and to build the image of 

Singapore as a major tourism destination. In 2019, Singapore welcomed 19.1 million inbound 

visitors and the travel and tourism sector contributed to 11.1% of the GDP and 14.1% of the 

total employment of Singapore (World Travel & Tourism Council (hereafter WTTC), 2020a) 

in 2019. 
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Table 3 shows Singapore was not one of the top ten tourism destinations in 2018. However, 

Table 4 shows, from a density perspective (number of international visitors per square 

kilometre of surface area), Singapore was ranked fourth in the world in 2018 with each 

square kilometre of the surface area of Singapore attracting over 20 thousand inbound 

visitors. 

Table 3. Country ranking: International tourist arrivals in 2018 

Rank Country  International Tourist Arrivals 
1 France 89,322,000 
2 Spain 82,773,000 
3 United States 79,745,920 
4 China 62,900,000 
5 Italy 61,567,200 
6 Turkey 45,768,000 
7 Mexico 41,313,000 
8 Germany 38,881,000 
9 Thailand 38,178,000 
10 United Kingdom 36,316,000 
30 Singapore 14,673,000 

Source: World Development Indicators (accessed on 7 February 2021) 

Table 4. Country ranking: International tourist arrivals per square km of surface area 
in 2018 

Rank Country  International 
Tourist 
Arrivals 

Surface 
Area*  
(sq. km) 

International Tourist Arrivals 
per Sq. Km of Surface Area 

1 Macao 18,493,000 30.4 608,322.40 
2 Monaco 34,7000 2 173,500 
3 Hong Kong 29,263,000 1,110 26,363.06 
4 Singapore 14,673,000 719 20,407.51 
5 Bahrain 12,045,000 778 15,482 
6 Malta 2,599,000 320 8,121.88 
7 Andorra 3,042,000 470 6,472.34 
8 Aruba 1,082,000 180 6,011.11 
9 Sint Maarten (Dutch 

part) 
178,000 34 5,235.29 

10 Maldives 1,484,000 300 4,946.67 
Source: World Development Indicators (accessed on 7 February 2021) 

* 2017 surface area data are used for all countries because 2018 surface area of Monaco is 
missing 
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The government of Singapore plays an active role in managing its economy (Lam, 2000). It 

has consciously enhanced Singapore’s attractiveness to international tourists because the 

tourism industry plays an essential role in reinforcing Singapore’s status as a vibrant global 

city (Singapore Tourism Board, n.d.). For example, the Singapore Tourism Board (STB) 

launched and manages the destination brand of Singapore, such as Uniquely Singapore 

(2004-2010), YourSingapore (2010-2017) and Passion Made Possible (2017-present).  

 

One of my papers used Chinese data for the analysis thus allowing for a comparison of the 

findings between Singapore and China. According to the World Factbook (n.d.), China is the 

most populous country (around 1.4 billion population) and the largest economy measured by 

PPP adjusted real GDP (around USD22.53 trillion). Table 3 shows that China was ranked 

fourth in the world as a tourism destination in 2018.  China also has a huge domestic tourism 

industry. In 2019, the number of domestic tourist trips was six billion (Xu, 2020). The 

government of China is also actively marketing China as a tourism destination. Tourism 

promotion campaigns to brand China as a tourism destination of choice are generally carried 

out jointly by the Chinese central and provincial government agencies. Travel and tourism 

sector contributed to 11.3% of the GDP and 10.3% of the total employment of China (WTTC, 

2020b) in 2019.  

 

My eight papers included in this thesis are divided into two themes and Theme 1, “Tourism 

and economic growth nexus: Evidence from Singapore and China” includes five of them. 

Since the publication of the pioneering work of Balaguer and Cantavella-Jorda (2002) on the 

tourism-led growth hypothesis, there has been substantial development of tourism research 

focusing on identifying the potential benefits of international tourism on the economic growth 
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of different destinations. Using Singapore data, four of the papers included in Theme 1 

attempted to identify the contribution of international tourism to the economic growth of 

Singapore. The other paper evaluated the existence of the tourism-led growth hypothesis 

from the perspectives of domestic tourism and international tourism concurrently with 

Chinese data.  

 

The remaining three papers included in Theme 2: “Understanding the pricing of hotel rooms 

in Singapore” provided different theoretical and empirical approaches to explain the 

determination of Singapore’s hotel room rates. The interactions between international tourists 

and hotel room rates, the modified inverse demand function for hotel rooms and the 

disequilibrium model were used to explain the movement of hotel room rates. The modified 

inverse demand function approach had also accounted for the terrorism activities in 

Singapore’s neighbouring countries.  

 

It is worth highlighting that although Theme 1 focuses on the tourism-led growth hypothesis 

and Theme 2 studies the hotel room rate determination, both themes try to analyse the impacts 

of international tourism on the economy and the hotel industry. International tourism 

increases the demand for goods and services in a destination which subsequently generates 

direct, indirect and induced effects on the production of goods and services of that 

destination. Due to the linkages of industries in a destination, the impacts of international 

tourism are dynamic and complex. Therefore, the overarching aim of the body of work 

presented here is to understand the impacts of international tourism on the evolution of the 

economy and the movement of hotel room rates. 
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The theories, concepts and research methodology of economics formed the backbone of the 

research included in this thesis. Relevant economic theories and concepts were used to 

formulate the research question(s) and identify suitable research methodology for each paper 

and, at the time of writing, several of the papers introduced ‘new’ econometric techniques to 

the research in tourism. 

 

1.2 Organisation of the Commentary 

Section 1.0 provides the explanation and justification for the eight papers selected for this 

PhD by Publication and how they are organised into the two themes. Each theme begins with 

an introduction that provides an overview of the relevant literature followed by summarising 

the focus of each paper and how they are linked within a theme. Sub-sections then give a 

detailed commentary of each paper in a theme, illustrating the gap(s) in the existing research 

prior to the publication of the paper. The findings and implications of that paper are also 

discussed followed by summarising the contributions of the paper. The commentary ends 

with a final section that summarises the key findings and overall contribution of the thesis. A 

critical evaluation of the findings is also provided in this section. 
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2.0 Theme 1: Tourism and economic growth nexus: Evidence from Singapore and 

China  

2.1 Introduction 

The research on the potential positive impacts of international tourism on the economy of a 

destination accelerated following the publication of Balaguer and Cantavella-Jorda (2002). 

Using the export-led growth hypothesis, Balaguer and Cantavella-Jorda (2002) suggested that 

international tourism can contribute positively to the economic growth of a destination and 

Balaguer and Cantavella-Jorda (2002) also provided empirical evidence to support such a link 

for Spain. Moreover, based on their theoretical foundation and the empirical link, Balaguer 

and Cantavella-Jorda (2002) coined the positive impact of international tourism on economic 

growth as the tourism-led growth hypothesis. 

 

Following Balaguer and Cantavella-Jorda (2002), research on the tourism-led growth 

hypothesis mushroomed. Brida et al. (2016) summarised the existing empirical literature that 

supports the tourism-led growth hypothesis, 

 if economic growth and tourism expansion are cointegrated when economic growth is 

the dependent variable, or  

 if tourism expansion Granger causes economic growth. 

However, not all papers reviewed by Brida et al. (2016) found evidence to support the 

tourism-led growth hypothesis in the short run and/or long run. Some studies found evidence 

to support either the growth-led tourism hypothesis, the feedback hypothesis or the neutrality 

hypothesis. Few studies suggested that the growth of tourism industry may have a negative 
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impact on the economy of a destination, if that destination suffers from Dutch disease caused 

by the expansion of the tourism industry. 

Figure 1: Summary of the aims of Papers 1A-1D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All papers in this theme, except Paper 1E, verified the tourism-led growth hypothesis for 

Singapore. Paper 1A analysed the interactions between international tourism and economic 

growth. Recognising that the performance of one sector can affect another sector because of 

the linkages among sectors (Meng & Siriwardana, 2017, p. 93), Paper 1B examined the 

linkages between international tourism and healthcare sector and then Paper 1C investigated 

how international tourism and healthcare sector could interact to influence economic growth. 
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Paper 1D analysed the interactions between international trade sector, international tourism 

and economic growth. Figure 1 summarises the aims of these four papers.    

 

Paper 1E revisited the tourism-led growth hypothesis for China, recognising that domestic 

tourism can contribute to tourism development. Therefore, Paper 1E analysed the tourism-

led growth hypothesis from the angle of domestic tourism and international tourism 

simultaneously. China was studied given that it outperforms all other countries in fostering 

domestic tourism (WTTC, 2018). Figure 2 illustrates the aims of Paper 1E, which is 

included in this theme to compare the findings of China and Singapore. Each of the following 

sub-sections provides a critical overview and illustrates the contributions of each paper to this 

theme. 

Figure 2: Summary of the aims of Paper 1E 

 

 

 

 

 

 

 

2.2 Paper 1A 

Oh (2005) could not find evidence to support the tourism-led growth hypothesis in the short 

run and the long run for Korea and is one of the most cited papers that does not support the 
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tourism-led growth hypothesis. However, this paper has several limitations. First, the proxy 

for tourism expansion used by Oh (2005), tourism receipts, is inappropriate. Because tourism 

receipts are part of the GDP, the short-run and/or long-run relationship between tourism 

receipts and GDP can be trivial. Second, the cointegration test used by Oh (2005), the Engle-

Granger (1987) test, has low power to reject the null of no cointegration (Harris, 1995, p. 57). 

 

Other pioneering works in the tourism-led growth hypothesis have similar limitations to Oh 

(2005), for example Balaguer and Cantavella-Jorda (2002) and Dritsakis (2004) used tourism 

receipts as the proxy for tourism development. Some, such as Balaguer and Cantavella-Jorda 

(2002) and Durbarry (2004), used the Johansen (1988) cointegration test instead of the Engle-

Granger (1987) cointegration test, which is also not robust when the sample size is small 

(Narayan & Smyth, 2004; Ono, 2014).  

 

Paper 1A followed the bivariate framework and the quarterly data frequency used by Oh 

(2005), but analysed data for Singapore. To avoid the limitation associated with using 

tourism receipts as the proxy for tourism expansion, Paper 1A used total visitor arrivals to 

Singapore as the proxy. To avoid the concern related to the small sample size of the 

mentioned popular cointegration tests, the bounds testing approach to cointegration 

developed by Pesaran et al. (2001) was employed because Pesaran and Shin (1999) showed 

that the autoregressive distributed lag (ARDL) model based estimators of the long-run 

coefficients are super-consistent. When Paper 1A was written, to the best of my knowledge, 

only Narayan (2004) had used the bounds test to investigate the tourism-led growth 

hypothesis.  
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Instead of ending this paper with the application of the Granger (1969) causality test, this 

paper took a step further to identify the sign of a short-run causality with the approach of 

Ram (1988). The findings of Paper 1A are similar to Oh’s (2005), despite applying different 

method of estimation on the dataset of another country. Paper 1A did not find support for the 

tourism-led growth hypothesis with the cointegration and Granger causality tests. The Ram 

(1988) approach found only a positive short-run unidirectional causality from economic 

growth to tourism development.  

 

In summary, Paper 1A contributes to the literature on the tourism-led growth hypothesis in 

the following ways: 

 It is the first paper to examine this hypothesis for Singapore.  

 It is one of the early contributors to the literature on this hypothesis. 

 It is one of the early studies that used the bounds test to study this hypothesis.  

 It applied an appropriate estimation method on an appropriate proxy for tourism 

development.  

 It did not just identify the direction of Granger (1969) causality, it also determined the 

sign of this causality.  

 

Generally, the tourism-led growth papers that are published after Paper 1A have used a 

multivariate framework. At least an additional variable, such as exchange rate, is added by 

these authors to avoid the presence of omitted variable bias. As discussed in the Introduction 

of this theme, arguably the interactions of a sector of the economy with international tourism 

may influence economic growth. Therefore, other papers in this theme introduced either 

healthcare sector or international trade sector to avoid model mis-specification from the 
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perspective of omitting a relevant variable. Paper 1B was written to establish the empirical 

relationship between healthcare sector and international tourism that forms the foundation of 

Paper 1C.      

 

2.3 Paper 1B 

The development of the healthcare sector leads not only to the expansion of medical tourism, 

it also contributes to travel medicine. Therefore, this sub-section begins with the definitions 

of medical tourism and travel medicine and illustrates why both medical tourism and travel 

medicine can influence healthcare sector and how healthcare sector and international tourism 

may interact. The explained interactions of both sectors form the foundation of Paper 1B and 

Paper 1C.     

 

The medical tourism industry is a rapidly growing industry globally (Connell, 2006, 2013; 

Taheri et al., 2021). Hoz-Correa et al. (2018) emphasised that medical tourism is a subset of 

health tourism based on some of the existing literature. They defined medical tourism as 

“travel across international borders with the intention of receiving medical care” (Hoz-Correa 

et al., 2018, p. 200). Travel medicine is a branch of medicine that has been developed to deal 

with the prevention and management of travel-related illnesses and injuries before, during 

and after travellers visit foreign countries (Page, 2009). Health and safety conditions of a 

tourist destination influence the overall image of that destination as a favourable tourist 

destination choice (Page, 2009). From the perspective of during trip phase of travel medicine, 

managing the tourist health risks should be a priority of different tourist destinations. 

Destinations must have healthcare sector, which can prevent and manage illnesses and 

injuries occurring to international tourists.  
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The development of healthcare sector has positive influences on the tourism industry through 

two channels: 

 it facilitates the development of medical tourism, and 

 it improves travel medicine standards that protect personal safety of international 

tourists, 

which lead to the improvement in the destination image.  Because of the perceived 

importance of the healthcare sector in attracting international tourists, the governments of 

some major tourist destinations are providing tax incentives to encourage private sector to 

involve in the development of healthcare sector, such as building hospitals (Chee, 2010; 

Connell, 2013). Heung et al. (2010) developed a conceptual model relying on the supply and 

demand framework to provide a holistic view of medical tourism. From this perspective, 

medical tourism is an integrated industry that involves the interactions of both healthcare and 

tourism industries. Accordingly, tourism expansion may lead to the development of 

healthcare industry of a destination. 

 

Despite being conceptually and fragmentarily discussed in different existing works, there was 

no empirical investigation on the interactions of healthcare sector and international tourism 

prior to the publication of Paper 1B. The analysis for Paper 1B used total visitor arrivals as 

the proxy for tourism development and the number of doctors per 10,000 population as the 

proxy for healthcare development. The sample had only twenty-eight observations because 

the data were available annually from 1980 to 2007. The bounds test of Pesaran et al. (2001) 

was used to test for cointegration because of its strengths discussed in the commentary for 

Paper 1A. Paper 1B found that there was no evidence of short-run causality from either 
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direction and there was the presence of healthcare development-led tourism in the long run 

for Singapore. 

 

Hoz-Correa et al. (2018) showed that prior to 2016, not more than ten papers per year, which 

had been published, had used ‘medical tourism’, ‘health tourism’, ‘medical tourist’, ‘health 

tourist’, ‘medical tourists’ or ‘health tourists’ in the title, abstract or keywords. In the 

majority of these years, the number of articles per year was at most one. Hoz-Correa et al. 

(2018) reported that the number of articles published by Tourism Management till 2016, 

which had used the above keywords, was only twenty-three. Since Paper 1B was published 

by Tourism Management in 2010, this paper has contributed to the stated area of research 

when this area research was still at the infancy stage. 

 

The contributions of Paper 1B are summarised as follows:  

 It is the first paper to study the dynamic interactions between healthcare sector and 

tourism sector empirically.  

 It is one of the early contributors to the study of medical tourism.  

Since a cointegrating relationship was found between healthcare sector and tourism sector in 

Paper 1B, Paper 1C extended Paper 1B to include an additional variable, economic growth, 

so that the impacts of both sectors on the economy of a destination could be analysed. 
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2.4 Paper 1C1  

Early studies in economic growth suggested that health can have a positive impact on 

economic growth. For example, Bloom et al. (2004) stated that health is a dimension of 

human capital which influences economic growth. However, Weil (2014, p. 623) suggested 

that the relationship between health and economic growth are bidirectional. Since the studies 

in economic growth suggested that healthcare sector and economic growth are linked, Paper 

1A might have omitted an important variable, the development of healthcare sector and 

Paper 1B could be mis-specified by omitting economic growth. If each of these papers faced 

omitted variable bias, the results of each paper could be improved by the adoption of a 

multivariate framework. Paper 1C, which was an amalgamation of Paper 1A and Paper 1B, 

was therefore attempted to ascertain whether the findings of Paper 1A and Paper 1B could 

be supported.  

 

Weil (2007) stated that there is a measurement issue for health. Broadly, health inputs and 

health outcomes can be used as health measures. Bloom et al. (2004) showed that life 

expectancy, a health outcome, was widely used as the proxy for health in the studies of 

economic growth. Since Paper 1B and Paper 1C captured the development of the healthcare 

sector, health inputs are more suitable for both studies. To consider whether the choice of a 

variable might determine the results, Paper 1C chose government expenditure on health per 

capita as the proxy for healthcare sector development.  

 

 
1 Paper 1C is co-authored. I have contributed 100% to the methodology, 50% to the literature review and 80% 
to the editing of this paper. See Appendix 3 for a signed statement by my co-author confirming my contribution 
to this paper. 
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Paper 1C used annual data for Singapore covering 1978-2007. Since all variables were non-

stationary except one and the sample had 30 observations, the bounds test by Pesaran et al. 

(2001) was used to test for the presence of cointegration because this test has the desirable 

small sample properties discussed earlier and it can be used on a combination of stationary 

and non-stationary variables, as long as the order of integration is not higher than 1. The 

findings of Paper 1C are summarised in Figure 3. GDP per capita, government expenditure 

on health per capita and international tourists were cointegrated when GDP per capita was the 

dependent variable. This suggested that both international tourism and healthcare sector 

expansion led to the economic growth of Singapore in the long run. Economic growth had an 

indirect effect on international tourism sector through healthcare sector in the short run. There 

was a short-run bidirectional causality between healthcare sector and international tourism.   

Figure 3: Summary of the findings of Paper 1C 

 

 

 

 

 

               X                            Y indicates X Granger causes Y in the short run     

  X                            Y indicates X Granger causes Y in the long run     

  Source: Adapted from Figure 1 of Paper 1C 

 

It should be noted that the findings of Paper 1B and Paper 1C are inconsistent because 

Paper 1B found healthcare development has a long-run causal effect on international 
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tourism, but Paper 1C found bidirectional Granger causality between these two variables. 

This inconsistency could be caused by  

 the papers have different sample sizes: Paper 1B from 1980 to 2007 and Paper 1C 

from 1978 to 2007, and/or  

 the healthcare development proxies for both papers are not the same. 

This inconsistency may confirm the suggestion of Gutierrez de Pineres and Cantavella-Jorda 

(2007) that the choice of data might determine the results. 

 

Although Paper 1C is the second paper that analysed the interactions between healthcare 

sector and international tourism sector,  

 it is the first paper to analyse the interactions of international tourism, economic 

growth and healthcare with a single empirical framework, and  

 it demonstrated how the bounds test can be used to deal with a situation when a 

researcher has a mix of I(1) and I(0) variables in the search for a cointegrating 

relationship.  

Since Singapore is a resource scarce country and an entrepot, its trade to GDP ratio is among 

the highest in the world (319.1% in 2019 according to World Bank). This suggests that 

business travel may facilitate international trade and international trade can promote 

international tourism. Recognising the importance of international trade on international 

tourism, the research for Paper 1D was undertaken.     
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2.5 Paper 1D 

Kulendran and Wilson (2000) is the first study to examine the interactions between 

international tourism and international trade. They emphasised successful business trips boost 

bilateral trade between the source and destination countries. Improved trading activities 

encourage subsequent visits by the same business travellers. Also, the residents of an 

importing country become aware of that source country and then they may visit the source 

country. In summary, business travel facilitates international trade which subsequently 

promotes business travel and leisure travel.     

 

Kulendran and Wilson (2000) undertook the Engle-Granger (1987) cointegration test and the 

standard Granger (1969) causality test with data for various types of international trade and 

international travel flows between Australia and its major trade and travel partners. They 

showed that international trade and international tourism are cointegrated in numerous cases. 

However, Khan et al. (2005) found lesser evidence to support the causal relationship between 

international tourism and international trade when they duplicated the study of Kulendran and 

Wilson (2000) for Singapore and its main trade and travel partners. Applying the Toda and 

Yamamoto (1995) test on China and its major tourist source countries, Shan and Wilson 

(2001) found bidirectional causality between international tourism and international trade. 

 

Studies, such as Grossman and Helpman (1991) and Raghutla and Chittedi (2020), 

emphasised that exports or imports are correlated with economic growth. Therefore, the 

results by Kulendran and Wilson (2000), Shan and Wilson (2001) and Khan et al. (2005) 

might be biased since they do not consider the correlation between economic growth and 

international trade. The work of Katircioglu (2009) is the first paper to analyse the 
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interactions of international tourism, international trade and economic growth. However, he 

tested and estimated the cointegrating relationship of these variables only in pair. Arguably 

the paper of Katircioglu (2009) had a major flaw because Riezman et al. (1996) had shown 

that, in the study for the export-led growth hypothesis, the Granger (1969) causality test may 

produce misleading results if imports are excluded. Paper 1D was written to overcome the 

limitation of Katircioglu (2009) by investigating the interactions of exports, imports, 

economic growth and international tourism within a single equation.  

 

Paper 1D also used the bounds test of Pesaran et al. (2001) to test for cointegration because it 

had a small sample size, only twenty-eight observations, and all variables were non-stationary 

except one. The early studies that investigated the direction of long-run causality, such as 

Narayan and Smyth (2004) and Katircioglu (2009), showed only the concerned variables 

were cointegrated. It should be noted that this approach has one shortcoming: the authors do 

not test the significance of each independent variable in the derived cointegrating regression 

and they just conclude that each of them has a long-run impact on the dependent variable. 

Paper 1D overcame this observed weakness by determining the existence of such long-run 

causality with the implementation of the test for the significance on each independent 

variable.    

 

Paper 1D found only one cointegrating relationship among these four variables, when 

economic growth was the dependent variable. However, only the imports variable was 

statistically significant with a positive estimated coefficient, suggesting that only the import-

led growth hypothesis was supported in the long-run. The complex short-run Granger 

causalities among these four variables are summarised in Figure 4.  Exports and economic 
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growth promoted international tourism in the short run. The results also suggested that 

international tourism promoted economic growth of Singapore indirectly through imports.    

Figure 4: Summary of the findings of Paper 1D 

 

 

 

 

 

 

X                            Y indicates X Granger causes Y in the short run     

  X                            Y indicates X Granger causes Y in the long run     

  Source: Adapted from Figure 1 of Paper 1D 

 

Although Paper 1D is not the first paper to study the links of international trade, international 

tourism and economic growth, its main contributions are:  

 It overcame the limitations of the earlier studies by separating international trade into 

imports and exports, and then analysing imports, exports, economic growth and 

international tourism within a single empirical framework to avoid potential bias in 

the estimation. 

 It tested the significance of each independent variable in the cointegrating regression, 

which was not done by other similar studies at the point of writing this paper.    
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The findings of Paper 1A to Paper 1D may be unique to Singapore given it is a small 

country in terms of its GDP, area and population size, but is a high-income economy 

following the World Bank’s country classifications. Also, most of the attractions of 

Singapore are man-made. Therefore, in order to compare and contrast the results with a very 

different country and economy, Paper 1E analysed the focus of this theme for China.  

 

2.6 Paper 1E 

China is a country with many natural and man-made attractions, such as Zhangjiajie National 

Forest Park of Hunan and the Terracotta Army of Xi'an. China was ranked first in terms of 

spending on domestic tourism, USD$841 billion (WTTC, 2018). Therefore, Paper 1E did not 

just assess the effect of international tourism on the economy of China, it also considered the 

influence of domestic tourism on Chinese economy. 

 

The influence of domestic tourism on the economy of a destination is not widely studied 

because the data of domestic tourism is still lacking (Llorca-Rodríguez et al., 2020). 

Applying the bootstrap panel causality test, Chou (2013) showed that tourism-led growth 

hypothesis from the perspective of domestic tourism was supported by Cyprus, Estonia, 

Hungary, Latvia and Slovakia. Using the data of Italy and Spain, which had been separated 

into coastal regions, regions with Mediterranean coast and internal regions, Cortes-Jimenez 

(2008) found that domestic tourism has a positive effect on all regions, but international 

tourism has a similar impact only on coastal regions and regions with Mediterranean coast. 
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Existing studies related to the tourism-led growth hypothesis using the data of China also 

focus mainly on the impact of international tourism. However, because of data availability, 

the impact of international tourism on the economy of China is typically analysed with 

China’s provincial data (see He & Zheng, 2011; Wu et al. 2018; Zuo & Huang, 2018; Lin et 

al., 2019). Even if the data related to the domestic tourism of China are available, the number 

of studies analysing the impact of domestic tourism on national income is limited. Songling 

et al. (2019) illustrated domestic tourism had a positive influence on the income of Beijing 

with time series econometric estimation methods. Xu (1999) adopted a case study approach 

and then concluded that domestic tourism created a bigger socio-economic impact than 

international tourism in Guilin, Suzhou and Beidaihe. 

 

Paper 1E overcomes the main gap of the existing studies on the tourism-led growth 

hypothesis by being, as far as I am aware, the first paper to analyse the effects of domestic 

tourism and international tourism concurrently on economic growth within a single empirical 

framework. A Cobb-Douglas production function, national income = f(international tourism, 

domestic tourism, human capital), was used for estimation by Paper 1E. Human capital was 

used as the only control variable because Lucas (1988) and Romer (1990) emphasised that 

human capital is the main engine of economic growth.   

 

Paper 1E investigated only the existence of cointegrating relationship expressed by a Cobb-

Douglas production function because it tested only the tourism-led growth hypothesis in the 

long run. Again, the bounds test proposed by Pesaran et al. (2001) was used for this purpose 

because Paper 1E used annual data from 1993 to 2017 (twenty-five observations) and had a 

mix of I(0) and I(1) variables.  Evidence of cointegration was found, but international tourism 
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was statistically insignificant. The estimated coefficient of the natural logarithm of domestic 

tourism/human capital was greater than one, suggesting that domestic tourism and human 

capital each has an increasing impact on national income. 

 

Even if China is a major destination for international tourism, international tourism has no 

influence on its economy because: 

 The influence of international tourism on China is negligible, for instance inbound 

tourism trips per capita of China was only 0.1 in 2017, due to the size of China. 

 The spatial distribution of international tourists is highly imbalanced. The 

international tourists concentrate mainly on the coastal region of China. 

 Although international tourism leads to increase in non-traded exports, net exports 

caused by international tourism may not improve because international tourists 

consume high percentage of imported goods in China. 

 

Domestic tourism can have an increasing impact on the income of China because domestic 

tourism can lead to sustainable balanced development. Domestic tourists travel to western 

region and rural areas which are not the focus of international tourists (Goh et al., 2014). 

Domestic tourists consume a higher percentage of locally produced products which then 

facilitates the development of other related industries.  

    

Paper 1E contributes to the literature by: 

 emphasising the need to consider both international tourism and domestic tourism in 

the analysis of the tourism-led growth hypothesis, 
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 using the suggestion of Lutkepohl (2007) in determining the parsimonious model, 

and 

 identifying additional factors which domestic tourism can influence economic growth 

(illustrated in the Section 3.1 of Paper 1E). 

  

2.7 Theme 1 Conclusion2 

The findings of Paper 1A to Paper 1D became complex when more than two variables were 

used to test for cointegration and to investigate for the causal directions. Both multivariate 

models suggested that international tourism has an impact on economic growth. International 

trade acts as a moderating factor between international tourism and economic growth.  

International tourism has a short-run causal effect on imports and then imports has a long-run 

causal effect on economic growth. When healthcare sector is introduced, international 

tourism has a long-run causal effect on economic growth. The bivariate and multivariate 

models suggest that economic growth has a short-run causal impact on international tourism 

directly or indirectly. The above findings are only relevant to Singapore. Paper 1E illustrates, 

due to the size of China, international tourism does not have influence on its economy and 

domestic tourism leads to economic growth.  

 

 

 

 

 
2 The evaluation of the key findings and the contradictory findings of the papers included in Theme 1 is 
presented in Section 4. 
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3.0 Theme 2: Understanding the pricing of hotel rooms in Singapore 

3.1 Introduction 

To manage the revenue of a hotel, the hotel management must understand the movements of 

hotel room rates and occupancy rates. However, this is a challenging process given the 

fluctuations in hotel room rates and room occupancy rates caused by the dynamic 

environment and competitive market. Therefore, a number of studies focus on the 

determination of hotel room rates because hotel room rates influence accommodation 

selection decisions (Hung et al., 2010; Lockyer, 2005).  

 

Most of the studies related to the hotel room rate determination use the hedonic pricing model 

proposed by Rosen (1974) to explain the changes in hotel room rates. The hedonic pricing 

model examines how the characteristics and attributes of hotels can influence hotel room 

rates (Chica-Olmo, 2020; Mathur & Dubey, 2019). Another group of researchers use hotel 

room rates as an explanatory variable in the demand for or the supply of hotel rooms and 

usually undertake their research with the estimation of a simultaneous equation model (Qu et 

al., 2002; Tsai et al., 2006).  

 

The three papers included in Theme 2 explain how hotel room rates could be determined with 

the application of time series econometric techniques on aggregate time series data. These 

papers adopted different theoretical foundations to explain the movement of hotel room rates 

for Singapore. Paper 2A focused on the dynamic interactions between international tourists 

and hotel room rates. Paper 2B recognised the importance of external factors, such as 

terrorism, in influencing hotel room rates, therefore the relationship between hotel room rates 

and external factors was examined by the estimation of a modified inverse demand function 
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for hotel rooms with time-varying volatility models. Paper 2C recognised the existence of 

excess supply of hotel rooms and developed a simple theoretical model to illustrate how the 

excess supply of hotel rooms can influence hotel room rates, which was empirically tested. 

The three papers are complementary and the approaches utilised by them are summarised in 

Figure 5. 

Figure 5. Summary of the approaches of Papers 2A-2C 

 

 

   

3.2 Paper 2A 

Fluctuations in hotel room rates influence tourists’ expenditure at a destination. Therefore, a 

destination is perceived as a relatively more expensive tourism destination, which may 

discourage tourists to visit, when its hotel room rates increase after taking into account of 

exchange rates. Gunadhi and Boey (1986) showed that the local hotel relative price had a 

negative impact on the tourism demand for Singapore from Indonesia and the rest of the 

world. A higher number of international tourists increase the demand for hotel rooms; 
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therefore, the demand for hotel rooms is a derived demand based on the demand for tourism. 

According to standard demand and supply analysis, the existence of excess demand for hotel 

rooms brought about by higher international tourists puts upward pressure on room rates. 

Figure 6: Interactions between hotel room rates and international tourism 

                    

 

The discussed dynamic interdependencies of these two variables are illustrated by Figure 6. 

The positive and negative signs suggest how a variable should influence another variable. 

Hence, the unidirectional causal effect modelling from hotel room rates to international 

tourists used by Gunadhi and Boey (1986), is not appropriate because this approach leads to 

simultaneity bias. Therefore, the research undertaken in Paper 2A aimed to capture the 

dynamic interactions between hotel room rates and international tourists. As far as I am 

aware, prior to the publication of Paper 2A, no study had analysed this issue.  

 

Paper 2A used monthly Singapore data to analyse the nexus of hotel room rates and 

international tourists. The unit root tests confirmed that both variables were integrated of 

order one. However, the null hypothesis of no cointegration could not be rejected by the 

bounds test of Pesaran et al. (2001), suggesting no long-run causality between these two 

variables, which was a surprise finding. Given this, the Granger (1969) causality test was 
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applied to the first difference of each variable without an error correction term and 

bidirectional causality between these variables was found. The test proposed by Ram (1988) 

supported the sign of each directional relationship as shown by Figure 6. In conclusion, only 

the short-run results supported Figure 6.  

 

In summary, Paper 2A made the following contributions: 

 It is the first to study the dynamic interactions between hotel room rates and 

international tourists, even if each of these relationships had been conceptually 

discussed in existing works.  

 Instead of just identifying the existence of causal relationships, it illustrated how the 

variables are linked.  

In economics, the relationship between quantity demanded and price is widely explained 

mathematically by the demand function where quantity demanded is the left-hand side 

variable. Since this theme tries to understand how hotel room rates are determined, a 

modified inverse demand function for hotel rooms was estimated by Paper 2B.        

 

3.3 Paper 2B 

Limited studies have estimated the demand function for hotel rooms. Considering the 

economic condition of the US, Wheaton and Rosoff (1998) applied an adjustment model to 

estimate the demand for hotel rooms in the US. Corgel et al. (2013) modelled the demand for 

hotel rooms in the US with the application of a partial adjustment framework. Although 

Corgel et al. (2013) and Wheaton and Rosoff (1998) included a set of variables to explain 

hotel rooms demand using time series data, their empirical work arguably suffers from not 
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being estimated by modern time series econometric techniques, such as cointegration and 

time-varying volatility model. 

 

Few studies, such as Sørensen (1999), Gustavsson and Nordstrom (2001) and Lim et al. 

(2009), used univariate econometric modelling to forecast the demand for hotel rooms 

although this approach does not help policy makers and businesses identify the explanatory 

variables which can be useful for decision making. Song et al. (2011) overcame these 

drawbacks by estimating the hotel room demand for four hotel groups by the international 

tourists to Hong Kong from nine source countries with independent variables using the 

cointegration procedure proposed by Pesaran et al. (2001).        

 

As far as I am aware, Paper 2B is the first paper that used the average hotel room rate as the 

dependent variable while taking into account a set of independent variables. Paper 2B 

assumed that hotel room rates are determined by both internal and external factors.  The 

internal factor being the economic condition of the host country and the external factors being 

the number of tourist arrivals and terrorist activities. The economic condition influences the 

domestic demand for hotel rooms and the input prices of hotels positively. An increase in 

international tourists leads to an increase in the demand for hotel rooms. Therefore, the 

economic condition and international tourists affect hotel room rates positively. Paper 2B did 

not include the number of hotel rooms sold as an independent variable because other included 

independent variables, in particular the number of international tourists, were correlated with 

the number of hotel rooms sold. Therefore, the formulated model is a modified inverse 

demand function for hotel rooms. 
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Singapore has been ranked as one of the safest countries in the world (Institute for Economics 

& Peace, 2020) and, at the time of writing this commentary, it has not experienced a terrorist 

attack. However, its neighbouring countries, such as Indonesia, Thailand, Malaysia and the 

Philippines, are subject to terrorist activities. Paper 2B therefore attempted to capture the 

potential impact of terrorist activities in the neighbouring countries on the hotel room rates of 

a destination.     

 

It should be noted that prior to the publication of Paper 2B, not many papers in tourism 

research estimated empirical models with a time-varying volatility model. For example, 

among 121 papers reviewed by Song and Li (2008), only one paper, Chan et al. (2005), 

utilised a time-varying volatility model.  Even if earlier papers, such as Shareef and McAleer 

(2007), Coshall (2009) and Divino and McAleer (2010), had used this method of estimation, 

the mean equation was estimated with the univariate time series method proposed by Box and 

Jenkins (1976),  

 

Paper 2B estimated time-varying volatility models with a set of independent variables, which 

were discussed earlier, as the mean equation. By adopting this approach, the impacts of the 

economic performance of the host country, international tourism, and the occurrence of 

terrorist activities in the neighbouring countries on hotel room rates could be evaluated. 

Paper 2B identified GARCH-M(1, 1) as being the appropriate model. Both international 

tourism and the economic condition of the host country had positive effects on hotel room 

rates, but the terrorist activities in the neighbouring countries had a negative impact on the 

hotel room rates for Singapore. It was also found that the volatility of hotel room rates had a 

positive impact on hotel room rates. 
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Paper 2B makes several contributions to the literature. These contributions are: 

 It is the first paper to study the inverse demand function for hotel rooms with 

modification.  

 It is the first few papers to utilise time-varying volatility models in tourism research. 

 It is the first paper to specify the causal relationship among variables as the mean 

equation in time-varying volatility models. 

 It is the first paper to analyse the potential impact of terrorist activities in the 

neighbouring countries on the hotel room rates of a destination.  

However, this paper did not recognise that the stock of hotel rooms is generally greater than 

the number of hotel rooms demanded. A limitation that Paper 2C attempted to address. 

 

3.4 Paper 2C 

Paper 2C assumed that in the short run, the supply of hotel rooms is perfectly inelastic. 

Therefore, at the existing hotel room rates, on average an excess supply of hotel rooms is 

usually observed. During the peak season or special events, higher demand for hotel rooms, 

which leads to a reduction in the excess supply of hotel rooms, is expected. Some hotels may 

reach full capacity during the mentioned circumstances and they charge their customers at the 

rack rate. The rack rate during peak season or special event sometimes is higher than the rack 

rate at other periods. During off-season, hotels will typically struggle to attract customers. 

Promotional pricing rates, such as book two nights and get one night free, will be used by 

hoteliers to attract more customers.      
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Since the excess supply of hotel rooms exists, the appropriateness of the demand function and 

inverse demand function for hotel rooms discussed in the commentary of Paper 2B must be 

challenged. Similarly, the suitability of simultaneous equation model for the analysis of the 

demand for and the supply of hotel rooms must also be questioned because a simultaneous 

equation model is formulated under the condition of the market being in equilibrium. 

Recognising that the existing literature did not take into account the effect of the excess 

supply of hotel rooms, Paper 2C developed a simple theoretical foundation to explain the 

inverse relationship between the excess supply of hotel rooms and hotel room rates, which 

explains the negative relationship between the excess supply of hotel rooms and occupancy 

rate.  Therefore, occupancy rates and hotel room rates are positively related.  

 

Paper 2C tested the proposed positive relationship between occupancy rates and hotel room 

rates with annual Singapore data from 1991 to 2017. The economic performance of the 

destination and international tourists were used as the control variables. Because unit root 

tests indicated all variables were non-stationary except one, the cointegration test proposed 

by Pesaran et al. (2001) was used. The findings of Paper 2C confirmed that the average 

occupancy rate and economic performance of the host country had a positive effect on the 

average hotel room rate. However, international tourists did not influence the average hotel 

room rate. The main implications of this paper are  

 The excess supply of hotel rooms explains the movement of hotel room rates.  

 The economic growth of Singapore leads to higher operating costs of hotels because 

of higher wages. Hotels raise hotel room rates to generate more revenue to cover these 

costs.  
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The main contributions of Paper 2 C are: 

 Although the link between the excess supply of hotel rooms and hotel room rates 

seems straightforward, no theoretical and empirical literature explains this link prior 

to Paper 2C.  

 Paper 2C establishes the negative link between the excess supply of hotel rooms and 

occupancy rate. Therefore, when a researcher uses occupancy rate to understand the 

movement of hotel room rates, this researcher is adopting the excess supply approach 

developed by Paper 2C.   

 

3.5 Theme 2 Conclusion3 

This theme considers three different approaches to analyse the movement of hotel room rates. 

The impact of international tourists on hotel room rates varies depending on the approach 

used. The interactions between hotel room rates and international tourism approach did not 

find a long run influence of international tourists on hotel room rates. This finding may be 

caused by the misspecification of a model, that is an over-simplified model had been used. 

The modified inverse demand function approach showed international tourists had a positive 

effect on hotel room rates. However, the excess supply of hotel rooms approach did not find 

this relationship. The mentioned missing link in the excess supply of hotel rooms approach 

may be cause by the collinearity between international tourists and occupancy rate.  

 

 

 
3 The evaluation of the key findings and the contradictory findings of the papers included in Theme 2 is 
presented in Section 4. 
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4.0 Overall Summary and Conclusion 

The main aim of Theme 1 is to test the validity of the tourism-led growth hypothesis from the 

perspective of international tourism for Singapore and China. With the exception of Paper 

1E, the papers included in Theme 1 were the early contributors to the research in the 

mentioned hypothesis. Theme 1 considers the importance of contextual variables, such as 

international trade and healthcare, in the testing for this hypothesis, due to the 

interdependencies between the various sectors of a destination. To answer whether Theme 1 

papers have supported the tourism-led growth hypothesis, their findings are summarised. 

First, in order to do so, the results of each paper will be classified as below: 

 A has a long-run causal effect on B (A ► B), if A and B are cointegrated and A is 

statistically significant. 

 A Granger causes B (A → B), if the current and lagged values of A provide 

information to predict B.      

 

Table 5: Directions of causality between international tourism and economic growth  

 Paper* 
Direction of Causality 1A 1C 1D 1E# 
International Tourism ► Economic Growth X  X X 
International Tourism → Economic Growth X X X  
Economic Growth ► International Tourism X X X  
Economic Growth → International Tourism  X   

* Paper 1B is excluded because this paper investigated the links between healthcare sector 
and international tourism that formed the foundation of Paper 1C. 
# All cells of the column labelled as ‘1E’ are empty except one because Paper 1E focused on 
the investigation of cointegration between international tourism and economic growth when 
international tourism is an independent variable. 
 

The results of cointegration and Granger causality tests focusing on the interactions between 

international tourism and economic growth are summarised in Table 5, where ‘X’ in a cell 
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indicates that the listed causal effect is not supported by the result of the respective paper, ‘’ 

indicates there is an evidence to support the listed causal effect and an empty cell means that 

the listed paper does not perform the test to identify the stated causal effect.  

 

Focusing on Singapore (Papers 1A, 1C and 1D), there is a weak evidence to suggest 

international tourism has an impact on the economic growth of Singapore because out of six 

cells only one with ‘’. There is a stronger evidence to support the existence of the growth-

led tourism hypothesis in the short run for Singapore because none of three cells in the row 

‘Economic Growth ► International Tourism’ has a ‘’ and two out of three cells in the row 

‘Economic Growth → International Tourism’ have a ‘’. For China, based the result of the 

only test which had been performed with international tourism, the tourism-led growth 

hypothesis is not supported.  

 

Table 5 suggests that there a strong evidence to reject the existence of the tourism-led growth 

hypothesis. However, this is only correct if the focus is on the direct causal effect from 

international tourism to economic growth. If the indirect effects are considered, based on the 

interactions of all variables included in the research the picture changes. Below therefore 

summarises all possible direct and indirect causal linkages from international tourism to 

economic growth of Paper 1C and Paper 1D:     

P
ap

er
 1

C
   

International tourism → Healthcare ► Economic growth  
International tourism ► Economic growth  
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P
ap

er
 1

D
  

International tourism → Imports ► Economic growth  

 

This highlights that when allowing for indirect causal linkages among variables, international 

tourism clearly does have an influence on economic growth and the tourism-led growth 

hypothesis is supported. Below summarises all possible direct and indirect causal linkages 

from economic growth to international tourism of Paper 1C and Paper 1D:     

P
ap

er
 1

C
   

Economic growth → Healthcare → International tourism  

  

P
ap

er
 1

D
  

Economic growth → International tourism 
Economic growth → Exports → International tourism 

 

There are evidences to support the growth-led tourism hypothesis. In summary, both 

international tourism and economic growth have bidirectional causal relationship that is 

formed through different contextual variables included in Paper 1C and Paper 1D. 

Therefore, the feedback hypothesis is supported 

 

The above discussion indicates that the exclusion of a relevant contextual variable may 

confound the findings of a study. The bivariate model may not be appropriate to test the 

tourism-led growth hypothesis as this type of model is likely misspecified. However, it must 

be noted that when more variables are added to a study that uses cointegration and Granger 

causality analyses, the interpretation of the results would become difficult and complex, as 

observed in Paper 1C and Paper 1D.  Lutkepohl (2007) stated that it is more likely to find a 
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real cointegrating relationship if a model relies on a subset of variables based on a theoretical 

ground than a model with more variables if a researcher has small sample size. Consistent 

with Lutkepohl (2007), I believe that the estimated models of Paper 1C, Paper 1D and 

Paper 1E are appropriate. 

 

The findings of Paper 1E cannot be analysed further because it only considered the tourism-

led growth hypothesis from the perspective of international and domestic tourism using 

cointegration analysis. If a further analysis is carried out with these Chinese data, the findings 

may be different from those of Singapore because Lin et al. (2019) suggest that the stage of 

development, the size of the economy and the size of geographic area, and Antonakakis et al. 

(2016) indicate that the quality of the political institutions can influence the result of an 

investigation on the tourism-led growth hypothesis. Furthermore, different findings may be 

found because different proxies for economic growth, different frequency of time series data, 

and/or different control variable(s) were utilised by the papers included in Theme 1.  This 

possibility was found in the studies by Fonseca and Sanchez-Rovero (2020a, 2020b, 2020c) 

that analysed the existence of contradictory results in the tourism-led growth literature with a 

meta-regression.  

 

The main weakness of this theme is that inconsistent results may be found because different 

proxies for economic growth and healthcare sector development had been used by the papers 

of Theme 1 (Gutierrez de Pineres & Cantavella-Jorda, 2007). Natural logarithm had been 

applied to the variables in Paper 1A and Paper 1E because Paper 1A duplicated the 

approach of Oh (2005) with an improvement in terms of using a better proxy for international 

tourism, and Paper 1E dealt with a Cobb-Douglass production function. All papers in Theme 
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1 used GDP as the proxy for economic growth, except Paper 1C utilised GDP per capita. 

Originally, GDP was used as the proxy for economic growth of Paper 1C but one of the 

reviewers of this paper had recommended that the empirical work should be redone with 

GDP per capita because the proxy for healthcare development is government expenditure on 

health per capita. For future research, to understand how the inclusion of at least an additional 

contextual variable may affect the findings, the bivariate and multivariate models should be 

estimated with the same proxies within a single paper. 

 

Song and Wu (2021) had criticised how existing empirical studies in the tourism-led growth 

hypothesis are carried out. They stated that the researchers treat tourism variable as an input, 

even if this variable is not an input. They also argued that existing studies do not capture the 

transmission mechanisms from tourism to economic growth. Their criticisms apply to the 

pioneering work of Balaguer and Cantavella-Jorda (2002). Since existing empirical works in 

this research area, including all papers in Theme 1, evolve from the work of Balaguer and 

Cantavella-Jorda (2002), they suffer from the same weaknesses. However, the criticisms of 

Song and Wu (2021) could be overcome by creating a theoretical model to capture the 

observed transmission mechanisms. Existing conceptual papers have explained different 

transmission mechanisms. If tourism facilitates innovation, the growth model with tourism-

augmenting technical change can be developed in the future research. However, if tourism 

leads to new investment opportunities, future growth model must establish the linkages 

between investment decision and tourism. In summary, future studies must provide empirical 

evaluation based on the new growth models that have captured different transmission 

mechanisms. 
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The main objective of Theme 2 is to explain the movement of hotel room rates with time 

series data. Existing literature has used mainly the hedonic pricing model to study the 

influences of different internal and external attributes and characteristics of hotels on hotel 

room rates. Therefore, survey and market (cross-sectional) data are used. It cannot be denied 

that several studies related to the hotel industry have used time series data. However, none of 

them focused on the determination of hotel room rates with time series data when Paper 2A 

and Paper 2B were prepared.  

 

International tourism proxied by international tourists appeared in all papers in Theme 2 as a 

right-hand-side variable. But the impact of this variable on hotel room rates varied across 

papers. Paper 2A showed that international tourists Granger caused positively hotel room 

rates in the short run. International tourists was statistically significant in the mean equation 

of GARCH-M(1, 1) of Paper 2B. However, international tourists were statistically 

insignificant in the estimated cointegrating regression of Paper 2C. The statistically 

insignificant international tourists of Paper 2C might be caused by the inclusion of 

occupancy rate which was positively correlated with this variable. Therefore, if future studies 

have an important independent variable which is insignificant, the researchers should detect 

whether there is a presence of multicollinearity and then take necessary corrective action if 

needed. Both Paper 2B and Paper 2C consistently showed that the economic condition of 

Singapore had a positive effect on hotel room rates. The statistically significant dummy 

variable representing terrorist activities in the neighbouring countries of Paper 2B suggested 

that to study Singapore, researchers must capture the interdependence of ASEAN countries.   

 



 

40 
 

In summary, Theme 2 suggests that an appropriate theoretical framework supported by 

suitable estimation method(s) must be used to understand the movement of hotel room rates. 

Furthermore, relevant variables, which can consider the effects of internal and external 

conditions of the hotel industry, must be included in the modelling process. Hotel room rates 

are sensitive to the occurrences of crisis events, such as economic and financial crises (e.g. 

the 2008 Global Financial Crisis), the outbreaks of diseases (e.g. the Covid-19 outbreak), and 

other events (e.g. terrorism activities and natural disasters). An occurrence of one of these 

events will create fear, safety and security issues for tourists (U & So, 2020), which may lead 

to a reduction in the tourism demand that creates adverse impacts on hotel room rates. Hence, 

the occurrences of such events must be captured in the estimation of room rate determination.      

 

The studies on hotel room rate determination, without relying on the hedonic pricing model, 

are still limited.  Therefore, more studies that analyse hotel room rate determination at the 

industry level, similar to the papers in Theme 2, should be carried out. It should be noted that 

the variabilities of the room rates of hotels with different star ratings can be different. This 

suggests that the room rates of hotels in a given star rating can be explained by certain set of 

independent variables. Also, the impact of international tourism on the room rates of a given 

star rating hotel group may be different from another hotel group. Therefore, future studies 

could use the same set of independent variables to evaluate whether the effects of 

international tourism on the room rates of hotels with different star ratings vary. Furthermore, 

these studies could identify whether the room rates of hotels with different star ratings are 

influenced by different sets of independent variables.        
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In summary, the influences of international tourism on the economy and the hotel industry 

may not be obvious because different sets of variables have been used in these studies, 

different time periods are considered and there are data related problems, such as the 

presence of multicollinearity. However, such a missing link from the papers submitted for 

this PhD by Publication can be overcome with the introduction of additional contextual 

variable(s) to connect the indirect links for the case of the tourism-led growth hypothesis, and 

if researchers can tackle the data issue in Paper 2C that studied the hotel room rate 

determination.   

 

Overall, the main contributions of the eight papers included in this thesis can be summarised 

as follows: 

 They are the first to address the research question of each paper with respect to 

Singapore or China. 

 A few are the first to analyse a given research question. For example, Paper 1B 

studied the interaction between healthcare and international tourism, Paper 1C 

introduced healthcare to the study the tourism-led growth hypothesis, and Paper 2C 

introduced and modelled the impact of the excess supply of hotel rooms on hotel 

room rates.   

 A few introduced econometric techniques to tourism research when these techniques 

were yet to be popularised by the researchers in tourism, for example, the bounds test 

proposed by Pesaran et al. (2001), and the time-varying volatility model which uses a 

causal model as the mean equation.  
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TOURISM AND ECONOMIC GROWTH: THE CASE OF 
SINGAPORE 

LEE, Chew Ging* 

Abstract 
This paper investigates the long-run and the short-run dynamics 
between tourism and economic growth in Singapore. Using the 
bounds test developed by Pesaran et al. (2001), cointegrating 
relationship between tourism and economic growth is not found. The 
standard Granger causality test reveals that there is a unidirectional 
Granger causality from economic growth to tourism. This study 
provides evidence to support growth-led tourism hypothesis.  
JEL classification: O10, C22 
Keywords: Tourism; Economic growth; Granger causality 
 
 
1. Introduction 
 

In Singapore, tourism industry receives heavy supports from 
its government. Singaporean government has launched “Uniquely 
Singapore” marketing campaign through Singapore Tourism Board 
(STB) in March 2004 in Singapore. Subsequently, this campaign was 
launched in the various key markets, such as in Germany in ITB 
trade show on 12 March 2004.  Recognizing the importance of 
tourism to economic activities, on 11 January 2005, Minister for 
Trade and Industry of Singapore unveiled the STB’s bold targets of 
tripling tourism receipts to S$30 billion and doubling visitor arrivals 
to 17 million in year 2015. This initiative will be supported by a S$2 
billion Tourism Development Fund. 
 

It is widely believed that tourism generates income of a 
destination country if tourism is one of the main export services in 
the destination country. The positive contributions of tourism are 
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attributed to the provision of hard currency, creation of employment 
opportunities and accumulation of physical capital.  

 
However, the empirical studies on the relationship between 

tourism and economic growth have produced contradictory results. 
The differences in the findings can be attributed to different 
countries, different dataset and/or different methodologies been used.  
Using the data from the first quarter of 1975 to the first quarter of 
1997, Balaguer and Cantavella-Jorda (2002) find tourism Granger 
causes economic growth in Spain with the methods developed by 
Johansen (1988) and Johansen and Juselius (1990). Oh (2005) is 
unable to find the evidence of cointegration between tourism and 
GDP with the test developed by Engle and Granger (1987) using first 
quarter of 1975 through the first quarter of 2001 of Korea. His results 
show that economic growth Granger causes tourism. However, Kim 
et al. (2006) show that there is a bidirectional Granger causality 
between tourism and economic growth for Taiwan. In their study, 
they have used quarterly data from the first quarter of 1971 to second 
quarter of 2003 and annual data from 1956 to 2002. 

 
Recognizing that the direction of causality leads to different 

tourism marketing and policy decisions, this paper examines the 
direction of Granger causality between tourism and economic growth 
for Singapore.  The bounds test developed by Pesaran et al. (2001) is 
used to check for the presence of cointegration, instead of alternative 
methods, such as the Engle and Granger (1987), Johansen (1988) and 
Johansen and Juselius (1990) approaches, which are commonly used 
in existing empirical literature.  
 

The rest of this paper is presented as follows. Section 2 
describes the data sources, presents the econometric methodology, 
and analyses the empirical findings. Section 3 concludes this paper 
with implications for policy purposes. 
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2. Data, methodology and results 
 

Figure 1 shows the quarterly total visitor arrivals obtained 
from STB. This data excludes the arrivals of Malaysians by land. 
The original dataset of STB provides only monthly data. The author 
has transformed the monthly data to quarterly data in this study. 
Figure 2 shows the quarterly gross domestic product at 2000 market 
prices obtained from the Department of Statistics, Singapore. This is 
measured in million Singapore dollars. Both series are from the first 
quarter of 1978 to the second quarter of 2007. From the time series 
plots, it is observed that both series show an upward trend. After the 
first quarter of 1997, there is an increase in the fluctuation of total 
visitor arrivals. A similar pattern is also found in gross domestic 
product. The output and tourism industry of Singapore suffer a 
setback as a result of the financial crisis that hit Southeast Asia 
region in July 1997. A vertical dash line is introduced in Figure 1 and 
Figure 2 to show the first quarter of 1997. 
 

Figure 1 
Quarterly Total Visitor Arrivals 
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Figure 2 

Quarterly Gross Domestic Product at 2000 Market Prices 
(measured in million Singapore dollars) 
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Both series are transformed by applying the natural 
logarithm on each of them. I denote natural logarithm of gross 
domestic product at 2000 market prices as GDP and natural 
logarithm of total visitor arrivals as TOURIST. I adopt a 3-stage 
approach in the implementation of Granger causality test which is 
commonly used by the researchers.  

 
First, the order of integration of each series is investigated 

with the tests developed Phillips and Perron (1988) (PP test) and 
Kwiatkowski et al. (1992) (KPSS tests). The null hypothesis of PP 
test is a series is nonstationary, whereas the null of KPSS test is a 
series is stationary. PP test incorporates an automatic correction to 
the test proposed by Dickey and Fuller (1979, 1981) to allow for 
autocorrelated residuals.  I use kernel sum-of-covariances estimator 
with Bartlett weights in the implementation of PP and KPSS tests. 
The lag length of each test is determined by Newey-West automatic 
bandwidth selection method. The results of unit root tests are 
reported in Table 1. In this study, these tests give same results. Both 
tests report that each of these series is integrated of order 1. Each of 
these series has only one unit root.  
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Table 1. Unit Root Tests 

Variable PP Test KPSS Test  
GDP -1.4441[8] 1.2881[9]*** 
∆GDP -10.9427[8]*** 0.1872[8] 
TOURIST -1.5600[5] 1.2164[9]*** 
∆ TOURIST -18.7796[3]*** 0.0515[2] 

***, ** and * denote the null hypothesis is rejected at 1% level, 5% level 
and 10% level, respectively. The value in each parenthesis is the lag length 
determined by Newey-West automatic bandwidth selection method 

 
Since both series are integrated of order one, I proceed with 

the investigation for cointegration. The bounds test within the 
autoregressive distributed lag framework developed by Pesaran et al. 
(2001) is used to test for cointegration because it has better small 
sample properties in comparison to other widely used alternatives 
such as the Engle and Granger (1987), Johansen (1988) and Johansen 
and Juselius (1990) approaches.  Pesaran and Shin (1999) show that 
the ARDL based estimators of the long-run coefficients are super-
consistent. Another advantage of the bounds test is that this test can 
be used irrespective of whether the series are pure I(1), I(0) or 
mutually cointegrated. The bounds test examines whether a long-run 
relationship exists in the following unrestricted error correction 
models: 

 
n n

t 0 Gi t i Ti t-i 1 t 1 2 t 1 1
i 1 i 1

∆GDP ∆GDP ∆TOURIST GDP TOURIST +ε− −
= =

= α + α + α +α +α∑ ∑ t−

t−

 (1) 
n n

t 0 Ti t-i Gi t i 1 t 1 2 t 1 2
i 1 i 1

∆TOURIST ∆TOURIST ∆GDP TOURIST GDP ε− −
= =

=β + β + β +β +β +∑ ∑
(2) 

 
In equation 1, the null hypothesis of no cointegration 

amongst the variables is H0: α1=α2=0 against the alternative 
hypothesis of H1: α1≠α2≠0. In equation 2, the null hypothesis of no 
cointegration amongst the variables is H0: β1=β2=0 against the 
alternative hypothesis of H1: β1≠β2≠0. The null hypothesis can be 
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tested with the F-test. But, the F-test has a non-standard distribution. 
The null hypothesis of no cointegration of each equation is stated in 
the second column of Table 2. The fourth column of this table lists 
the calculated F-statistics. The value of n in each equation is the 
lowest value where Breusch-Godfrey Lagrange multiplier test with 
lag order of 4 is unable to reject the null hypothesis of no 
autocorrelation at 5% significance level. The lag order of 4 is 
selected because quarterly data is used in this study. 

 
Table 2. 

The results of the bounds test for cointegration 
Equation H0

 
n F-value 

(1) α1=α2=0 10 1.9151 
(2) β1=β2=0 2 3.8329 

*, ** and *** indicate statistically significant at 10%, 5% and 1% 
levels, respectively. 
 

The critical values are obtained from Table CI(iii) in Pesaran 
et al. (2001). At k=1, the critical value bounds are (4.04, 4.78) at 
10% significance level, (4.94, 5.73) at 5% significance level and 
(6.84, 7.84) at 1% significance level. The null of no cointegration for 
each equation is accepted because the computed F-statistic is lower 
than the lower bound of critical value band. Therefore, I conclude 
that there is non-existence of long-run Granger causality either from 
GDP to TOURIST or from TOURIST to GDP. 

 
Given that these series are nonstationary and there is no 

evidence of cointegration, Granger causality test is applied on the 
VAR estimation with only first differences of these series as below: 

 
r r

t 0 Gi t i Ti t-i 1
i 1 i 1

∆GDP ∆GDP ∆TOURIST +u−
= =

= α + α + α∑ ∑ t

t

   (3) 

r r

t 0 Ti t-i Gi t i 2
i 1 i 1

∆TOURIST ∆TOURIST ∆GDP u−
= =

=β + β + β +∑ ∑               (4) 
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The selection of the value of r corresponding to either 
equation (3) or equation (4) is done in a similar way as the selection 
of the value of n in equation (1) and equation (2). The standard 
Granger causality test is applied on them. There is no Granger 
causality from TOURIST to GDP if the null of αT1=αT2=…=αTr=0 is 
accepted. Similarly, there is no Granger causality from GDP to 
TOURIST if the null of βG1=βG 2=…=βG r=0 is accepted. The value 
of r for equation (3) is 12. The selected value of r corresponding to 
equation (4) is 2. The results of short-run Granger causality are 
reported in Table 3. 
 

Table 3 
The results of Granger’s causality test: short-run 

Dependent Variable ∆GDP ∆TOURIST 
∆GDP  1.3186 

∆TOURIST 7.9177***  
*, ** and *** indicate statistically significant at 10%, 5% and 1% levels, 
respectively, based on F-test. 
 

The results indicate that there is only a unidirectional short-
run Granger causality from GDP to TOURIST. The sign of this 
causal effect is determined by adding the estimated coefficients of 
lagged ∆GDP as suggested by Ram (1988). The estimated coefficient 
of ∆GDPt-1 is 1.7051 and the estimated coefficient of ∆GDPt-2 is -
0.4779 in equation (4). The combined value of these two estimated 
coefficients is 1.2272. This result supports the hypothesis that the 
supply of tourist services and attractiveness increase with GDP.  

 
We must be aware that Granger´s test is interesting but 

limited due to multicollinearity and the missing contemporaneous 
values of the explanatory variables, as pointed out in Guisan (2003), 
and these features may explain the non-significant effect of tourism 
on GDP in this case. The positive effects of tourism on real GDP and 
employment have been found in several econometric studies. For 
instance, Guisan, Aguayo and Exposito (2001) show the positive 
impact of exports of services on economic growth with a sample of 
132 countries. This is apparent in Guisan and Aguayo (2002) and  
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Guisan, Aguayo and Carballas (2004) whose works show the 
positive effects of tourism on economic development and 
employment of European regions.  

 
3. Conclusion 
 
 The importance of tourism industry in promoting economic 
growth has been emphasized in a number of studies. However, 
empirically, contradictory results on the contribution of tourism to 
economies have been found. In this study, I am unable to find long-
run relationship between GDP and tourism in Singapore. There is 
evidence to support short-run unidirectional Granger causality from 
GDP to tourism. This provides support for economic-driven tourism 
expansion instead of tourism-led growth.   

 
Although Singapore is a small island-state, it is one of the 

economic powerhouses. The rapid growth of and the spectacular 
economic success of Singapore have captured the attention of 
residents in other countries. Singapore has very few natural 
attractions. Most of its attractions are man-made, for instance, 
Sentosa Island and Chinese Garden. Its international reputation for 
safety and cleanliness, its world-class convention facilities and its 
high quality hospital and heath services have attracted inbound 
tourists (Khan and Abeysinghe, 2002). Significant amount of 
resources are required for the upgrading and maintenance of existing 
attractions and infrastructure. Sufficient provision of such resources 
is made possible through the economic growth. These explain the 
possible reasons why there is a short-run causality from GDP to 
tourism.   

 
It is unlikely for Singapore to increase the number of tourists 

forever. The number of inbound tourists to Singapore is restricted by 
the size of Singapore and its shortage of natural attractions. As one 
of the countries classified by the World Bank in high income 
category, Singapore has average educational attainment of labour 
force similar to other advanced countries (see Barro and Lee, 2001). 
Therefore, the increase in the number of inbound tourists cannot lead 
to continuous improvement in the human capital, mainly educational 

 96



Lee, C.G.               Tourism and Economic Growth: The Case of Singapore 
 
level, of Singapore. These probably explain why tourism and 
economic growth do not form long-run relationship. Also, there is no 
short-run causality from Tourism to economic growth. 
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a b s t r a c t

This research note analyses the role of the health care sector in international tourism and the impact of
international tourism on the state of health care in Singapore. The results suggest that there is a long-run
unidirectional causality from health care to international tourism. The effect of health care on interna-
tional tourism is positive. However, in the short-run, the results also indicate that there is no causality
between these two variables. It is concluded that the current efforts of the Singaporean government to
establish Singapore as a leading medical hub will attract more inbound tourists in the long-run.

� 2009 Elsevier Ltd. All rights reserved.

1. Introduction

This research note focuses on the relationship between health
care and international tourism. There are two ways in which the
state of health care can affect the tourism industry of a country.
First, tourists may assess a potential destination based on its track
record in providing a healthy environment to visitors (Page, 2008).
Hence, the occurrence of accidents, injuries and health related
issues either personally experienced or publicized by the press can
adversely affect the experience or perception of tourists, which in
turn negatively impacting the tourism demand for a destination.
Second, a number of governments have sought to develop medical
tourism to enhance further their tourism industries, believing
such efforts can increase both number of tourists and tourist
revenues.

The interrelationship between health care and tourism has
received relatively little research attention despite its perceived
importance. While there has been a series of conceptual papers
published in this area, such as Connell (2006), Garcı́a-Altés (2005),
Hunter-Jones (2005) and Page (2008), no empirical study has
examined the direction of causality between these two sectors. To
address the knowledge gap, this research note investigates the
short-run and the long-run dynamic interactions between health
care and international tourism in Singapore using time series
methods: cointegration and Granger causality tests.

Singapore has been chosen due to the immense support given
by its government to enhance its tourism industry. Its government
has launched ‘‘Uniquely Singapore’’ marketing campaign through
the Singapore Tourism Board (STB). On 11 January 2005, the

Minister for Trade and Industry of Singapore unveiled the STB’s
targets of earning S$30 billion tourism receipts and attracting 17
million visitor arrivals in year 2015 which are supported by a S$2
billion Tourism Development Fund. Furthermore, Singapor-
eMedicine was launched in 2003 to strengthen Singapore’s position
as a leading destination not only for business and leisure, but also
for world-class, affordable and safe health care. SingaporeMedicine
is supported by the Ministry of Health of Singapore, Singapore’s
Economic Development Board, the International Enterprise
Singapore and the STB.

In 2006, around 410,000 tourists travelled to Singapore specif-
ically for health care services. Its government also aims to attract 1
million medical tourists annually from 2012 (http://www.singa
poremedicine.com/). Singapore’s global reputation as a medical
tourism centre has been confirmed by the report of World Health
Organization (2000) which ranks its health care system sixth in the
world and the best in Asia in 1997. Furthermore, most of the private
hospitals in Singapore are participating in the medical tourism
program. Some of these hospitals have also received international
health accreditation from the Joint Commission International of the
US (http://www.jointcommissioninternational.org/JCI-Accredited-
Organizations/).

The rest of this paper is presented as follows. Section 2 describes
the data sources, presents the econometric methodology, and
analyses the empirical findings. Section 3 concludes this paper.

2. Data, methodology and results

In this study, I have used doctors per 10 000 total population as
a proxy for the state of health care in Singapore (HEALTH). The total
tourist arrivals denoted as TOUR is used as a proxy for international
tourism demand. TOUR is obtained from the STB. HEALTH is taken
from the Ministry of Health, Singapore. The data are from 1980 to
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2007 with the starting period of this dataset determined by the
earliest availability date of the data.

Both variables are tested for non-stationarity before the
implementation of Granger causality test. Non-stationarity of each
variable is investigated with augmented Dickey and Fuller (1979,
1981) test (ADF test) and Phillips and Perron (1988) test (PP test)
with trend and intercept. The results of ADF and PP tests are
reported in Table 1. Both ADF and PP tests indicate that HEALTH is
integrated of order 1. The results of ADF test suggest that TOUR
is stationary at level, but non-stationary at first difference. This is
unlikely to occur in theory. Therefore, we rely on the results of PP
test to determine the order of integration of TOUR. PP test shows
TOUR is integrated of order 1. Hence, we conclude that both vari-
ables are non-stationary in their levels but stationary in their first
differences.

In order to capture the short-run and the long-run dynamic
relationships between these two variables, we test for the cointe-
grating relationship between them. The bounds testing approach to
cointegration based on autoregressive distributed lag (ARDL)
framework developed by Pesaran, Shin, and Smith (2001) is used to
test for the existence of a long-run relationship. This method is
selected for this study because we have a relatively small sample
size with only 28 observations. Pesaran and Shin (1999) have
shown that the OLS estimators of ARDL parameters are OT-consis-
tent, where T is sample size and the estimators of the long-run
coefficients are super-consistent in small sample sizes. Many
studies investigating the presence of cointegration with annual
data of less than 30 observations have used this test. For instance,
Pattichis (1999) estimates disaggregated import demand for Cyprus
from 1975 to 1994; Tang (2002) estimates demand for M3 in
Malaysia from 1973 to 1998.

The bounds test investigates the existence of a long-run rela-
tionship between the variables with the following unrestricted
error correction models:

DTOURt ¼ a0 þ
Xp

i¼1

aTiDTOURt�i þ
Xp

i¼0

aHi DHEALTHt�i

þa1TOURt�1 þ a2HEALTHt�1 þ 31t (1)

DHEALTHt ¼ b0 þ
Xp

i¼1

bHi DHEALTHt�i þ
Xp

i¼0

bTi DTOURt�i

þb1HEALTHt�1 þ b2TOURt�1 þ 32t (2)

The null hypothesis of no cointegration amongst the variables is
stated in the second column of Table 2. This null hypothesis will be
tested with the F-test, which follows a non-standard distribution.
The critical values are obtained from Table CI(iii) reported in
Pesaran et al. (2001) when k ¼ 1. The critical value bounds required
by this study are (4.04, 4.78) at 10% significance level, (4.94, 5.73) at
5% significance level and (6.84, 7.84) at 1% significance level. The
null hypothesis is rejected if the calculated F-value is greater than
the upper bound of the critical values. The null hypothesis is
accepted if the calculated F-value is smaller than the lower bound
of the critical values. If the calculated F-value is between the upper

and the lower bounds of the critical values, no conclusive decision
can be made. The value of p corresponding to each equation is
increased until the Breusch–Godfrey Lagrange multiplier test is
unable to reject the null of no autocorrelation with lag order 2 at 5%
significance level.

Results in Table 2 indicate that the null of no cointegration is
rejected at 10% significance level for Eq. (1), but the null is accepted
for Eq. (2). These results suggest that there is a long-run relation-
ship between TOUR and HEALTH when TOUR is the dependent
variable. We estimate the below ARDL model in order to obtain
long-run estimated coefficients:

�
1� c1L�.� ceLe�TOURt

¼ d0 þ
�

1� d1L�.� df Lf
�

HEALTHt þ 33t (3)

The optimal lags of the ARDL model are selected based on the
Schwarz Information Criterion (SIC). We have restricted the
maximum possible values of e and f to 4 because we have a small
sample size and use annual data in this study. SIC has selected e¼ 1
and f ¼ 1. Eq. (3) is then reparameterized to derive the long-run
coefficients as reported below:

TOURt ¼ �6171549þ 1002422HEALTHt þ bn
ð1222435Þð95152:1Þ (4)

where bnt is the residual. The value in each parenthesis is the
standard error of the corresponding estimated parameter. The null
hypothesis of the coefficient of HEALTH is equal to zero is rejected
even at 1% significance level. The positive estimated coefficient of
HEALTH indicates HEALTH has positive effects on TOUR in the long-
run.

Following the suggestion of Granger (1988), the Granger
causality test will be implemented on the below equations:

DTOURt ¼ g0 þ
Xp

i¼1

gTi DTOURt�i

þ
Xp

i¼1

gHi DHEALTHt�i þ gECTt�1 þ 34t (5)

DHEALTHt ¼ h0 þ
Xp

i¼1

hhi DHEALTHt�i

þ
Xp

i¼1

hTi DTOURt�i þ 35t (6)

Table 1
Results of the ADF and PP tests.

ADF test PP test

Level First difference Level First difference

HEALTH �2.3097 �6.3828*** �2.2362 �6.4163***
TOUR �3.8551** �1.9124 �2.3825 �5.6755***

*, ** and *** denote statistically significant at the 10%, 5% and 1% levels.
Note: H0: A series is non-stationary.

Table 2
Results of the bounds test for cointegration.

Equation H0 p F-value

(1) a1 ¼ a2 ¼ 0 1 4.8639*
(2) b1 ¼ b2 ¼ 0 1 1.7946

*, ** and *** indicate statistically significant at the 10%, 5% and 1% levels, respectively.

Table 3
Results of Granger causality test: short-run and long-run.

Equation p Left-hand side variable F-test t-test

DTOUR DHEALTH ECTt�1
a

(5) 1 DTOUR 0.1429 �0.5345*** (0.1633)
(6) 1 DHEALTH 0.6344

*, ** and *** indicate statistically significant at the 10%, 5% and 1% levels, respectively.
a Estimated value of g is reported in this column. The corresponding standard

error is given in parentheses.
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ECTt�1 of Eq. (5) is the error correction term. Since it cannot be
observed, ECTt�1 is replaced by bnt�1 of Eq. (4). The values of p for Eq.
(5) and Eq. (6) are selected in the same way as the values of p for Eq.
(1) and Eq. (2). The results of the short-run and long-run Granger
causality test are reported in Table 3. The short-run causality test is
conducted with the F-test based on the null hypothesis of all lagged
first differences of an independent variable are jointly insignificant.
The long-run causality test is conducted with the t-test based on
the null hypothesis of the coefficient of error correction term is
equal to zero. The results suggest that there is no short-run
causality between TOUR and HEALTH. The results also suggest that
there is a long-run causality from HEALTH to TOUR because the
coefficient of error correction term is statistically different from
zero and has the correct sign.

3. Conclusion

This research note empirically investigates the short-run and
the long-run dynamic interactions between health care and
international tourism for Singapore with the bounds testing
approach to cointegration and Granger causality test. The obtained
results suggest that there is a unidirectional long-run causality
from health care to international tourism and no causality
between these two sectors in the short-run. These findings are
important for policy makers in that they indicate that the devel-
opment of health care sector has positive effects on international
tourism in the long-run. Recognizing that health care is one of the
key destination attributes on tourists’ choice and tourism is one of
the main growth factors of Singapore’s economy, the Singaporean

government has established itself as a leading medical hub to
attract more inbound tourists.
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ABSTRACT

This paper employs Granger causality test 
to investigate the long-run and the short-run 
dynamic interactions among tourism, 
economic development and health care 
development in Singapore. The test reveals 
that there is long-run unidirectional 
Granger causality from health care 
development to economic development and 
from tourism to economic development. 
Both health care and tourism have positive 
effects on economic development in the 
long run. In the short run, there is a 
unidirectional Granger causality from 
economic development to health care 
development and a bidirectional causality 
between health care development and 
tourism. Copyright © 2009 John Wiley & 
Sons, Ltd.

Received 24 September 2009; Accepted 24 September 2009

Keywords: health care; economic 
development; Singapore.

INTRODUCTION

Visitors to a destination look for healthy, 
safe, secured and enjoyable experiences 
abroad. A destination needs to demon-

strate its ability to prevent injury or harm to 
visitors and provide reasonable assurance on 
managing such incidents. Records in these are 
often publicly assessed to provide references 
for destinations (Page, 2008). In many coun-
tries the adequate provision of medical facili-
ties and infrastructures has been taken further 
to introduce the concept of medical tourism. 
This has been rewarding as more tourists 
seeking medical treatment at a cost advantage 
are attracted to a destination, resulting in 
revenues and expansion in the tourism indus-
try of the destination country. Such encourag-
ing observations go on to prove that the state 
of health care has a direct impact on tourism 
industry and thus warrant the attention of the 
policy-makers in both the health care and 
tourism sectors. However, little research atten-
tion has been given to explore the interrela-
tionship between health care and international 
tourism. A series of conceptual papers related 
to this theme has been conducted (García-
Altés, 2005; Connell, 2006; Page, 2008) but thus 
far only one empirical study (Lee, 2009) exam-
ines the interactions of these sectors, showing 
health care has a positive effect on tourism 
industry in Singapore.
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There is little argument that a healthy and fi t 
workforce is better able to increase national 
productivity (Bloom and Canning, 2000). 
World Bank has provided empirical evidence 
that poor health of the population is an instru-
mental factor in causing slow economic growth. 
The World Health Organization’s (WHO) 
Commission on Macroeconomics and Health 
has released its assessment of health and eco-
nomic development (WHO, 2001) and fi nds a 
close relationship between health and the level 
of income per capita through the production 
function.

Recognising the lack of empirical evidence 
on how international tourism, economic 
growth and health care development may 
interfere with each other, we investigate the 
dynamic interacting forces among these sectors 
using time series methods, i.e. the cointegra-
tion and Granger causality tests, with the data 
for Singapore. This work is thus probably the 
fi rst to analyse the interconnections of these 
three sectors simultaneously by time series 
methods.

We select Singapore for this study for the 
following reasons. Tourism has been one of the 
fastest growing industries in Singapore, 
growing at an annual average of 15% over the 
last three decades (Khan et al., 2005). The indus-
try contributes approximately 7% of the coun-
try’s gross domestic product (GDP) and 
provides employment to approximately 14% 
of its labour force (Khan et al., 2005). In the 
global arena, Singapore is among the top 20 
tourist destinations (Khan and Abeysinghe, 
2002). Singapore enjoys a global reputation as 
a medical tourism centre with a health care 
system, ranking the sixth in the world and the 
best in Asia in 1997 (WHO, 2000).

DATA, METHODOLOGY AND RESULTS

In this study, annual time series data covering 
the period 1978–2007 are used. We used GDP 
per capita (GDP) as a proxy for economic 
development and government expenditure on 
health per capita (HEALTH) as a proxy for the 
development of health care industry. Data on 
total tourist arrivals are denoted as TOURISM. 
TOURISM is obtained from Singapore Tourism 
Board; GDP is from Department of Statistics, 

Singapore; and HEALTH is from Ministry of 
Health, Singapore.

This paper employs Granger causality test to 
investigate the short-run and the long-run 
dynamic interactions of GDP, HEALTH and 
TOURISM. Granger causality test will be aug-
mented with a lagged error correction term if 
these three variables are cointegrated. First, we 
test the order of integration of each series with 
the Augmented Dickey–Fuller (ADF) test 
(Dickey and Fuller, 1979, 1981) with intercept 
and time trend on the level and fi rst difference 
of all variables. The results of the ADF test are 
reported in Table 1. The results suggest that 
GDP and HEALTH are non-stationary, while 
TOURISM is stationary.

The bounds testing approach to cointegra-
tion proposed by Pesaran et al. (2001) is used 
in this study because the bounds test can be 
applied irrespective of whether the variables 
are purely I(1), purely I(0) or mutually cointe-
grated. Furthermore, we have a relatively small 
sample size with only 30 observations. Pesaran 
and Shin (1999) have shown that the ARDL-
based estimators of the long-run coeffi cients 
are superconsistent.

The bounds test examines whether a long-
run relationship exists in the following unre-
stricted error correction models:
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Table 1. The results of the Augmented Dickey–
Fuller test

Level First difference

GDP −1.5845[0] −4.6224[0]***
HEALTH −3.2189[0] −7.1591[0]***
TOURISM −4.5524[7]*** −3.3165[7]*

*, ** and *** denote statistical signifi cance at the 10%, 5% 
and 1% levels, respectively.
The value in each bracket is the number of lags selected 
with Schwarz Information Criterion.
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To test for cointegration in annual data, a 
number of papers have set the maximum 
number of lags at 2 (see Asteriou and Agiomir-
gianakis, 2001). However, in this paper, instead 
of setting the maximum value of q of each 
equation at 2, the minimum value of q is set at 
2 and its value will be increased till the 
Breusch–Godfrey Lagrange multiplier test is 
unable to reject the null of no autocorrelation 
up to lag order 2 at 5% signifi cance level. We 
believe that this is a better approach because 
the assumption of no autocorrelation required 
by the bounds test can be fulfi lled.

The null hypothesis of no cointegration among 
the variables corresponding to each equation is 
stated in column 2 of Table 2. The null hypothe-
sis can be tested with the F test, which follows a 
non-standard distribution. Critical values of the 
bounds test are obtained from Table CI(iii) in 
Pesaran et al. (2001). At k = 2, the critical value 
bounds are (3.17, 4.14) at 10% signifi cance level, 
(3.79, 4.85) at 5% signifi cance level and (5.15, 
6.36) at 1% signifi cance level. The results of 
bounds test are reported in Table 2. The null 
hypothesis of no cointegration is rejected only 
for Equation (1) at the 5% level. Therefore, we 
conclude that cointegration does happen only 
when GDP is the dependent variable.

Based on the results in Table 2, the following 
ARDL model is estimated:
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The values of p, q and r are selected based 
on Schwarz Information Criterion (SIC). 
Because of the relatively small sample size and 
annual data used in this study, the possible 
maximum values of p, q and r are set at 4. SIC 
selects p = 4, r = 0 and q = 4. Equation (4) is 
then reparameterised to obtain the long-run 
coeffi cients and the corresponding asymptotic 
standard errors as reported below:
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where η̂t  is the error correction term and 
the asymptotic standard errors are given in 
parentheses. All these long-run coeffi cients 
are statistically signifi cant at the 1% level.

Since the null hypothesis of no cointegration 
can be rejected only when GDP is the depen-
dent variable, Granger causality test will be 
implemented with the following models:
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Table 2. The results of the bounds test for 
cointegration

Equation H0 F-value p

(1) a1 = a2 = a3 = 0 5.2778** 2
(2) b1 = b2 = b3 = 0 1.0201 3
(3) c1 = c2 = c3 = 0 0.9610 2

*, ** and *** indicate statistical signifi cance at the 10%, 5% 
and 1% levels, respectively.
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where ECTt-1 is the lagged error correction 
term. The same approach has been used to 
select the order of lags because it allows each 
equation to capture suffi cient short-run 
dynamic. Furthermore, this approach allows 
each equation to meet no autocorrelation 
assumption.

The results of short-run and long-run 
Granger causality are presented in Table 3. 
The coeffi cient of lagged error correction term 
is statistically signifi cant with correct sign. 
Granger (1988) points out that there will be 
causality among the variables at least in one 
direction if there is a cointegrating relationship 
among them. Based on Granger’s suggestion 
and the results of the bounds test, we conclude 
that there is a long-run Granger causality 
running from HEALTH to GDP, and from 
TOURISM to GDP. Since the estimated coeffi -
cients of HEALTH and TOURISM are positive 

and statistically signifi cant as reported in Equa-
tion (5), both HEALTH and TOURISM have 
positive effects on GDP in the long run. The 
results of F test indicate that there is a short-
run unidirectional causality running from GDP 
to HEALTH, and there is a bidirectional causal-
ity between HEALTH and TOURISM. Figure 1 
summarises the results from F and t tests.

CONCLUSION

In contrast to the previous studies on tourism, 
this study is distinguished by addressing the 
short-run and the long-run dynamic interac-
tions of tourism, economic development and 
health care development with the bounds 
testing approach to cointegration and Granger 
causality test. Both health care and tourism 
have positive effects on economic develop-
ment in the long run. There is a short-run uni-
directional causality running from economic 
development to health care, and there is a bidi-
rectional causality from health care to tourism. 
These fi ndings suggest that both tourism and 
heath care development are the instruments 

Table 3. The results of Granger causality

Equation q Left-hand 
side 

variable

Right-hand side variable

F test t test

ΔGDP ΔTOURISM ΔHEALTH ECTt-1
a

6 2 ΔGDP — 1.6092 1.3188 −0.9611**
(0.3582)

7 2 ΔTOURISM 1.2341 — 3.6996** —
8 2 ΔHEALTH 6.7885*** 5.9533*** — —

*, ** and *** indicate statistically signifi cant at the 10%, 5% and 1% levels, respectively.
aEstimated value of d1 is reported in this column. The corresponding standard error is given in parentheses.

X           Y indicates X Granger causes Y in the short-run

X  Y indicates X Granger causes Y in the long-run

HEALTH 

TOURISM GDP

Figure 1. Summary of short-run and long-run 
Granger causality.
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for economic development. There seems to be 
sound justifi cation for the intense involvement 
of Singaporean government at promoting and 
increasing its tourism demand, which makes 
tourism an indirect determinant of overall eco-
nomic growth in the long run. With the recog-
nition that health care is one of the key 
destination attributes on tourists’ choice and 
tourism is one of the main growth factors of 
Singapore’s economy, Singaporean govern-
ment has established itself as a leading medical 
hub to attract more inbound tourists. These 
fi ndings are important for policy-makers in the 
fi eld and shows that the development of 
tourism brings about overall economic growth 
of the country in the long run.
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This paper examines the short-run and long-run dynamic interactions between exports,
imports, international tourism, and economic growth for Singapore using annual data
over 1980–2007. Since the sample size is relatively small, the long-run relationship of
these variables is investigated with the bounds test. Granger causality test is then used
to examine the dynamic interactions of these variables. The results suggest that the
dynamic interactions of these four variables are complex. The results support growth-
led tourism, tourism-led imports, and export-led tourism hypotheses in the short run.
The results also show that imports have positive effects on economic growth in the long
run. It is also found that tourism has indirect effects on economic growth in the long run
through import activities. There is a bidirectional causal relationship between exports
and income, which, in turn, affects the tourism industry.

Keywords: tourism-led growth; growth-led tourism; tourism-led trade; trade-led
tourism; Granger causality

1. Introduction

Recently, researchers have studied the relationship between international trade and inter-

national tourism. However, the number of studies is limited. Only four papers have been

found that studied this relationship with the Granger causality test. The first paper is that of

Kulendran and Wilson (2000), which investigates the relationship between international

trade and international travel between Australia and its four travel and trading partners:

Japan, New Zealand, the UK, and the US. They have approximated international trade with

exports, imports, and total trade. International travel is approximated by total travel,

business travel, and holiday travel. Using the Engle and Granger (1987) approach, they find

evidence of cointegration between some of the proxies for international trade and inter-

national travel for Australia’s main travel and trading partners. Applying the standard

Granger causality test in a VAR, they find the directions of causality between these variables

are mixed depending on the proxies being used and Australia’s main travel and trading

partner being studied. For instance, total trade Granger causes total travel if Australia’s main

travel and trading partner is the US, whereas, for Japan, total travel Granger causes total

trade.

Subsequently, Shan and Wilson (2001) investigate the relationship between China’s

tourist arrivals and total trade with respect to four of its major tourist origin countries:

Australia, Japan, the UK, and the US. Using the Granger non-causality approach
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developed by Toda and Yamamoto (1995) and control variables, such as income in the

origin country, the living cost, and exchange rate in China, they find a bidirectional

causality between tourist arrivals and total trade for all China’s main tourist origin

countries. Khan, Toh, and Chua (2005) have duplicated the study of Kulendran and Wilson

(2000) with the data of Singapore and its major trading partners, such as ASEAN,

Australia, Japan, the UK, and the US. They find evidence of cointegration between some

proxies of international trade and international travel for some of Singapore’s main trading

partners. However, in this study, the results of the Granger causality test shows less

evidence to support the causality between these two variables in comparison to that of

Kulendran and Wilson (2000). Katircioglu (2009) examines the interaction of international

trade, international tourism, and economic growth with respect to Cyprus. The methodology

and approach used by this author is similar to this paper.

This paper extends the earlier studies by including one additional variable, the income of

the destination country into the empirical model. The inclusion of this additional variable is

important because the empirical models of the earlier papers have been mis-specified in

terms of omitting this important variable. This paper tests the nature of the causal

relationship between international tourism, international trade, and economic growth using

data from Singapore. There are six main reasons for choosing Singapore as a case study:

First, tourism is one of the fastest growing industries in Singapore, growing at annual

average of 15% over the last three decades (Khan et al., 2005). Second, tourism contributes

to approximately 7% of Singapore’s gross domestic product (GDP) and provides jobs to

approximately 14% of its labour force (Khan et al., 2005). Third, Singapore is one of the top

20 tourist destinations in the world (Khan & Abeysinghe, 2002). Fourth, as a major entrepot

country, Singapore’s total trade is more than 300% of its GDP (Singapore Department of

Statistics, 2001). Fifth, the Singaporean government plays an active role in the development

of tourism in Singapore. It aims to attract 17 million international visitor arrivals and earn

S$30 billion per year by 2015. Lastly, in 2010, Singapore earned tourism receipts of S$18.9

billion and received international arrivals of 11.6 million (Singapore Tourism Board, 2011).

The subsector of tourism industry, Business Travel, Meetings, Incentives, Exhibitions, and

Conventions (BTMICE) sector, attracted a total of 3.1 million business travellers,

contributing to almost 27% of all visitors to Singapore, and generated approximately S$5.4

billion in tourism receipts in 2010. The Singaporean government has also actively been

involved in attracting business travellers, through the Singapore Exhibition and Convention

Bureau (SECB), a subsidiary of the Singapore Tourism Board. SECB aims to establish

Singapore as a dynamic business events destination by continuously developing existing

conventions and exhibitions, and attracting new business events. In 2010, 108 new events,

such as MedTech 2010, RoboCup 2010, and Blueprint, were held in Singapore.

This study contributes to the existing literature in the following ways: First, this paper

analyses the interactions of international trade, international tourism, and economic growth

simultaneously. It tackles the possible mis-specification of a model by going beyond the

simple bivariate causal relationship. Second, total exports and total imports of Singapore

have been used as the two proxies for trade. Total exports and total imports are allowed to

interact with Singapore’s total international tourist arrivals and GDP simultaneously. It is

believed that this is a better approach, instead of using total trade, the sum of total exports

and imports, because Singapore, as a city state, is resource lacking. It imports raw materials,

intermediate, and final goods. Some of these imports will be used in the production of

goods for export and domestic consumption. Some will be re-exported. Therefore, the

understanding of import and export interactions is important in this study. Instead of using

the exports and imports of Singapore to each of its main trading partners, the total exports
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and total imports of Singapore are used in this study because we believe that only total

exports and imports can have an effect on Singapore’s income, based on the export-led

growth and import-led growth hypotheses. Third, an appropriate statistical procedure for

estimating cointegration when the sample size is small has been utilized. The bounds test

developed by Pesaran, Shin, and Smith (2001) is used to overcome many of the

shortcomings of other popular estimation methods.

The rest of this paper is presented as follows. Section 2 reviews the related literature.

Section 3 describes the data sources, presents the econometric methodology, and analyses

the empirical findings. The final section concludes this paper with implications for policy

purposes.

2. Literature review

Many studies have examined for the presence of tourism-led growth hypothesis, but the

results of the direction of causality are mixed. Oh (2005) is unable to find a cointegrating

relationship between these two variables and shows that income Granger causes tourism

for Korea in the short run. Balaguer and Cantavella-Jordá (2002) confirm tourism-led

growth hypothesis with Spanish quarterly data. Dritsakis (2004) finds a cointegrating

relationship and bidirectional causality between tourism and income for Greece. Using

annual data from 1970 to 2007, Belloumi (2010) finds cointegration between tourism and

economic growth in Tunisia. The results of Granger causality test also suggest that tourism

has a positive effect on economic growth. Brida, Lanzilotta, Lionetti, and Risso (2010)

find a cointegrating relationship between real GDP per capita of Uruguay, real expenditure

of Argentinian tourists to Uruguay, and the relative price between Uruguay and Argentina.

They also find a unidirectional causality from real expenditure of Argentinian tourists to

Uruguayan real GDP. Gunduz and Hatemi-J (2005) find a tourism-led growth hypothesis

in the case of Turkey with leveraged bootstrap causality tests. Using heterogeneous panel

cointegration, Lee and Chang (2008) find unidirectional causality from tourism

development to economic growth in OECD countries and bidirectional causality between

these two variables in non-OECD countries. Tang (2011) performs full sample and rolling

window Granger causality tests to study the short-run and long-run dynamic interactions

between tourist arrivals, real output, and real effective exchange rate in Malaysia. The

obtained results support tourism-led growth hypothesis for both types of Granger causality

tests, but such relationship is unstable after 2005.

In recent years, the relationship between international trade and economic growth has

also become a central topic in empirical research, for instance, the works of Awokuse

(2006, 2008), Siliverstoves and Herzer (2006), Abu-Qarn and Abu-Bader (2004) and

others. Awokuse (2006), using the method developed by Toda and Yamamoto (1995) and

directed acyclic graph, reveals that the causal relationship between Japanese exports and

GDP growth is bidirectional. Siliverstovs and Herzer (2006) also find evidence to support

export-led growth hypothesis for Chile. Abu-Qarn and Abu-Bader (2004) investigate for

the presence of export-led growth hypothesis with the data of nine Middle East and North

African countries. When total exports are used, only one country supports export-led

growth hypothesis. However, when manufactured exports are used, export-led growth is

supported by the countries with relatively high share of manufactured exports in the total

merchandise exports. Recognizing that export expansion and import expansion may lead

to economic growth, Awokuse (2008) examines the interaction of exports, imports, and

GDP growth for three countries: Argentina, Colombia, and Peru with a set of control

variables. He is unable to find evidence to support export-led growth hypothesis both in the
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short run and long run for Argentina and Peru. Export-led growth hypothesis is supported

only in the long run for Colombia. However, there is evidence to support import-led

growth for all these countries. There is a short-run causality from imports to economic

growth for Argentina and Peru, and there is a short-run causality and a long-run causality

from imports to economic growth for Colombia. Based on the works in tourism-led growth

and trade-led growth hypotheses, it should be recognized that there are not just the

interactions between international trade and international tourism, there are also the

interactions between international trade and income, and between international tourism

and income. According to Reizman, Summers, and Whiteman (1996), omitting the

important variables can result in spurious conclusions regarding the export-led growth

hypothesis. Following the suggestion of Reizman et al. (1996), this study will address the

interactions of international tourism, international trade, and economic growth into a

single empirical framework.

3. Methodology and results

The data set consists of Singapore’s time series observations on total exports (EX), total

imports (IM), GDP, and total international visitor arrivals (TOU). EX is obtained by

summing up the exports of Singapore to Africa, Asia, America, Europe, and Oceania.

Similarly, IM is obtained from the summation of imports from the same regions. EX and

IM are measured in million dollars. GDP is also measured in million dollars. EX and IM

are obtained from International Enterprise Singapore Board; GDP is from Singapore

Department of Statistics; TOU is from Singapore Tourism Board. The data set is annual

and covers the period 1980–2007. The data set begins from 1980 because the earliest

available data of EX and IM is from 1980.

This study analyses the short-run and long-run dynamic interactions of trade,

international tourism, and income of Singapore with the Granger causality test. We use

two proxies for trade. They are EX and IM. The income is represented by GDP. A number

of variables, such as TOU, expenditure by international visitors, and the number of

nights spent by international visitors at a destination, have been used as the proxy for

international tourism. In this study, international tourism is captured by TOU because the

number of nights spent does not record tourists who are staying with friends, relatives, or

in other forms of unregistered accommodation, and expenditure by international visitors

are obtained from surveys which usually involve a small sample size. Furthermore, TOU

are the most commonly used proxy for international tourism (see Lim McAleer,

2000, 2001; Shareef & McAleer, 2007; Sheldon, 1993).

All variables are tested for stationarity before investigating for the presence of

cointegrating relationships. The augmented Dickey and Fuller (1979, 1981) test (ADF

test) and the test proposed by Kwiatkowski, Peter, Schmidt, and Shin (1992) (KPSS test)

are conducted to investigate for the stationarity of variables. The null hypothesis of the

KPSS test is a variable is stationary, whereas the null hypothesis of ADF test is a variable

is non-stationary. Both tests are conducted with intercept and time trend. The number of

lagged first differences of ADF is selected based on the Schwarz information criterion

(SIC) with a maximum number of lags sets at 6. The choice of bandwidth parameter in the

Bartlett-kernel-based sum-of-covariances estimator used in the KPSS test is selected based

on the Newey and West (1994) data-based automatic bandwidth parameter methods. The

results of these two tests are reported in Table 1. The results of these tests indicate that EX,

IM, and GDP are integrated of order 1. They are non-stationary. The non-stationarity of

these variables can be removed by applying first differencing. The results of the ADF test
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suggest that TOU is stationary at level but non-stationary at first difference. This type of

property is impossible to occur. The results of KPSS test suggest that TOU is stationary at

level and first difference. Therefore, it is concluded that TOU is stationary.

To investigate for a cointegrating relationship between these variables, the bounds test

within the autoregressive distributed lag (ARDL) framework and based on the F-statistic

proposed by Pesaran et al. (2001) is used. The bounds test instead of other popular

approaches, such as Engle and Granger (1987), Johansen (1988), and Johansen and

Juselius (1990) approaches, is used because the bounds test can be applied irrespective of

whether the variables are purely I(1), purely I(0), or mutually cointegrated and has better

small sample properties. Pesaran and Shin (1999) have shown that the ARDL-based

estimators of the long-run coefficients are super-consistent. For this study, it is believed

that the bounds test is more suitable because the sample has only 28 observations and the

variables are either I(1) or I(0).

The bounds test investigates whether a cointegrating relationship exists in the

following unrestricted error correction models:

DGDPt ¼ a0 þ
Xq

i¼1

aGiDGDPt2i þ
Xq

i¼0

aTiDTOUt2i þ
Xq

i¼0

aIiDIMt2i

þ
Xq

i¼0

aEiDEXt2i þ a1GDPt21 þ a2TOUt21 þ a3IMt21 þ a4EXt21 þ 11t ð1Þ

DTOUt ¼ b0 þ
Xq

i¼1

bTiDTOUt2i þ
Xq

i¼0

bGiDGDPt2i þ
Xq

i¼0

bIiDIMt2i

þ
Xq

i¼0

bEiDEXt2i þ b1GDPt21 þ b2TOUt21 þ b3IMt21 þ b4EXt21 þ 12t ð2Þ

DIMt ¼ c0 þ
Xq

i¼1

cIiDIMt2i þ
Xq

i¼0

cGiDGDPt2i þ
Xq

i¼0

cTiDTOUt2i þ
Xq

i¼0

cEiDEXt2i

þ c1GDPt21 þ c2TOUt21 þ c3IMt21 þ c4EXt21 þ 13t ð3Þ

Table 1. The results of ADF and KPSS tests.

Variable
ADF KPSS

Level First difference Level First difference

EX 0.1490[0] 23.8954[0]** 0.1819[3]** 0.0842[2]
IM 20.4230[0] 24.2578[0]** 0.1569[3]** 0.0902[3]
GDP 20.4094[0] 23.9472[0]** 0.1407[3]* 0.0944[1]
TOU 23.8551[5]** 21.9124[5] 0.0884[2] 0.0726[1]

*,** and *** Statistically significant at the 10%, 5%, and 1% levels, respectively.
t-Statistic and LM-statistic are reported for ADF and KPSS tests, respectively. The brackets beside t-statistic
indicate the number of lagged first differences of ADF selected based on the Schwarz information criterion. The
brackets beside LM-statistic indicate the choice of bandwidth parameter in the Bartlett-kernel-based sum-of-
covariances estimator selected based on Newey–West data-based automatic bandwidth parameter methods.
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DEXt ¼ d0 þ
Xq

i¼1

dEiDEXt2i þ
Xq

i¼0

dGiDGDPt2i þ
Xq

i¼0

dTiDTOUt2i

þ
Xq

i¼0

dIiDIMt2i þ d1GDPt21 þ d2TOUt21 þ d3IMt21 þ d4EXt21 þ 14t ð4Þ

To minimize the loss of degrees of freedom and to meet no autocorrelation assumption

required by the bounds test, the value of q in each equation is the lowest value where the

Breusch–Godfrey LM test with lag order of 2 is unable to reject the null hypothesis of no

autocorrelation at 5% significance level. The critical values for bounds test are obtained

from Table CI(iii) in Pesaran et al. (2001). At k ¼ 3, the critical value bounds are (2.72,

3.77) at the 10% significance level, (3.23, 4.35) at the 5% significance level, and (4.29,

5.61) at the 1% significance level. The null of no cointegration is rejected if the computed

F-statistic obtained from each null hypothesis exceeds the respective upper critical value.

If the computed F-statistic is lower than the respective lower critical value, the null

hypothesis is accepted. If the computed F-statistic falls inside the lower and upper critical

values, no conclusive decision can be made unless the order of integration of the variables

under consideration is known. The null hypothesis of no cointegration of each equation is

stated in the second column of Table 2. The null of no cointegration is rejected at the 1%

significance level for Equation (1). The null of no cointegration is accepted even at the

10% significance level for Equations (2) and (4). For Equation (3), the bounds test shows

inconclusive result at the 10% significance level and accepts the null of no cointegration at

the 5% level. Therefore, it is concluded that there is no cointegration for Equation (3).

Since there is evidence of cointegration when GDP is used as the dependent variable,

the Granger causality test applied on the case where GDP is the dependent variable will be

augmented with an error correction term based on the suggestion of Engle and Granger

(1987). To obtain the cointegrating relationship, the following ARDL model is estimated:

ð1 2 f1L2 · · · 2 fpL
pÞGDPt ¼ b0 þ ð1 2 b1L2 · · · 2 bqL

qÞTOUt

þ ð1 2 a1L2 · · · 2 arL
rÞIMt

þ ð1 2 u1L2 · · · 2 usL
sÞEXt þ nt

ð5Þ

The values of p, q, r, and s in Equation (5) are selected based on SIC. However, because of

a relatively small sample size and annual data used in this study, the maximum possible

values of p, q, r, and s are set at 1. SIC selects p ¼ 1, q ¼ 0, r ¼ 0, and s ¼ 1. Equation (5)

is reparameterized to obtain the long-run coefficients and the corresponding asymptotic

Table 2. The results of the bounds test for cointegration.

Equation H0 F-Value q

(1) a1 ¼ a2 ¼ a3 ¼ a4 ¼ 0 31.1500*** 2
(2) b1 ¼ b2 ¼ b3 ¼ b4 ¼ 0 0.4735 1
(3) c1 ¼ c2 ¼ c3 ¼ c4 ¼ 0 3.0144 2
(4) d1 ¼ d2 ¼ d3 ¼ d4 ¼ 0 1.0514 2

*,** and *** Statistically significant at the 10%, 5%, and 1% levels, respectively.
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standard errors as reported in the following:

GDPt ¼ 227809:2 þ 0:0036TOUt þ 1:7086IMt 2 0:8849EXt þ ĥt

ð9891:6Þ ð0:0060Þ ð0:7328Þ ð0:5076Þ
ð6Þ

where ĥt is the error correction term and the asymptotic standard errors are reported in

parentheses. IM is statistically significant at the 5% significance level. The estimated

coefficient of IM is positive implying that IM has positive effects on GDP in the long run.

TOU is statistically insignificant even at the 10% level. The statistically insignificant

coefficient of TOU is positive. EX is marginally significant at the 10% level because the

p-value of the null hypothesis of the coefficient of EX equal to zero is only 9.6%. But, the

sign of the estimated coefficient of EX is negative indicating that EX has negative impacts

on GDP. Instead of providing support for export-led growth, the result suggests that an

increase in export activities lead to a fall in the income of Singapore. Since EX is only

marginally significant and its coefficient has a wrong sign, it is suggested that EX has no

effect on GDP in the long run.

To implement the Granger causality test, the following models are specified:

DGDPt ¼ e0 þ
Xq

i¼1

eGiDGDPt2i þ
Xq

i¼1

eTiDTOUt2i þ
Xq

i¼1

eIiDIMt2i

þ
Xq

i¼1

eEiDEXt21 þ e1ECTt21 þ m1t ð7Þ

DTOUt ¼ f 0 þ
Xq

i¼1

f TiDTOUt2i þ
Xq

i¼1

f GiDGDPt2i þ
Xq

i¼1

f IiDIMt2i

þ
Xq

i¼1

f EiDEXt2i þ m2t ð8Þ

DIMt ¼ g0 þ
Xq

i¼1

gIiDIMt2i þ
Xq

i¼1

gGiDGDPt2i þ
Xq

i¼1

gTiDTOUt2i

þ
Xq

i¼1

gEiDEXt2i þ m3t

ð9Þ

DEXt ¼ h0 þ
Xq

i¼1

hEiDEXt2i þ
Xq

i¼1

hGiDGDPt2i þ
Xq

i¼1

hTiDTOUt2i

þ
Xq

i¼1

hEiDIMt2i þ m4t ð10Þ

where ECTt21 is the error correction term. ĥt21of Equation (6) is used to replace ECTt21

of Equation (7) because ECTt21 is not observable. The value of q in each equation is

selected with the same approach as that applied to Equations (1)–(4). The results of short-

run and long-run Granger causality are presented in Table 3. The long-run Granger

causality is implemented only on Equation (7). To investigate for the presence of long-run

Granger causality, the t-test is used to check whether the coefficient of the error correction
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term is different from zero. Further, the sign of the coefficient of the error correction term

must be negative. The rejection of this null suggests that long-run Granger causality is

present. The short-run Granger causality can be investigated with the f-test. If the lagged

first differences of an explanatory variable are jointly insignificant, there will be no short-

run Granger causality from that explanatory variable to the dependent variable.

In Equation (7), only the lagged first differences of EX are jointly significant. These

results suggest that there is only short-run Granger causality running from EX to GDP. The

coefficient of error correction term is statistically significant with the correct sign. Granger

(1988) points out that there will be causality among the variables at least in one direction,

if there is a cointegrating relationship among them. However, based on the results of

Equation (6), it is concluded that there is a long-run Granger causality running from IM to

GDP because only IM is statistically significant. In Equation (8), the lagged first

differences of GDP are jointly significant at the 1% level. This result suggests that there is

a short-run Granger causality running from GDP to TOU. The lagged first differences of

EX are also jointly statistically significant at the 10% level. This result suggests EX

Granger causes TOU in the short-run. In Equation (9), the lagged first differences of GDP

and EX are jointly significant at the 1% level. This implies that there is a short-run Granger

causality running from GDP to IM and from EX to IM. The lagged differences of TOU are

Table 3. The results of Granger causality test.

Equation q
Left-hand
side Variable

F-test t-test

DGDP DTOU DIM DEX ECTt21
#

(7) 1 DGDP 1.4526 0.0657 6.3526** 20.4419***
(0.1298)

(8) 1 DTOU 9.4330*** 0.0475 3.8800*
(9) 1 DIM 8.5913*** 3.2239* 7.7771***
(10) 1 DEX 4.0224* 1.1835 0.1544

*,** and *** Statistically significant at the 10%, 5%, and 1% levels, respectively. #Estimated value of e1 is
reported in this column. The corresponding standard error is given in parentheses.

TOU GDP

EX IM

X                 Y indicates X Granger causes Y in the short-run

X                 Y indicates X Granger causes Y in the long-run

Figure 1. Summary of short-run and long-run Granger causalities.
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also jointly significant only at the 10% level. This suggests that there is a short-run

Granger causality running from TOU to IM. In Equation (10), only the lagged first

differences of GDP are statistically significant. This indicates that GDP Granger causes

EX in the short-run. Figure 1 summarizes the results from the f- and t-tests.

4. Conclusion and implications

This paper studies the relationship between international trade and international tourism. In

contrast to the previous studies with similar objectives, this study is distinguished by going

beyond the basic two-variable case. It addresses this issue with a four-variable model. It

focuses on the short-run and long-run dynamic interactions of total exports, total imports,

income, and total international visitor arrivals of Singapore. The results suggest that the

dynamic interactions of these four variables can be complex. The present results have

supported growth-led tourism, tourism-led imports, and export-led tourism in the short run.

The results also show that imports have positive effects on economic growth in the long run.

The findings indicate that tourism has indirect effects on economic growth in the

long run. International tourism Granger causes imports in the short run, but imports

Granger causes income in the long run. This justifies the intense involvement of the

Singaporean government at promoting and increasing its tourism demand that make tourism

an indirect determinant of overall economic growth in the long run. The expansion of

Singapore’s economy, in terms of higher GDP, will have direct and indirect effects on the

tourism industry. GDP Granger causes tourism directly because there are few natural attrac-

tions in Singapore, and significant resources are required for the upgrading and maintenance

of existing attractions and infrastructure through economic growth (Lee, 2008). GDP also has

indirect impacts on tourism through export activities. This can be supported by the suggestion

of Kulendran and Wilson (2000) that business travellers arrive in a country for the purpose of

buying a product from that country. Finally, there is a bidirectional causal relationship

between exports and income. This suggests that the expansion of income has effects on the

export activities and vice versa. The interactions of GDP and exports of Singapore have

impacts on its tourism industry.

The totality of the results suggests that promoting international tourism without

promoting exports and imports may not lead to the potential growth-enhancing contribution

of the tourism industry. For Singapore, export promotion, as a strategy of economic growth

should be the focus of the government. Export promotion would be an effective tool, which

can lead to economic growth both directly and indirectly. The findings suggest that there is a

need for policy makers to focus on promoting trade openness to capitalize the effects of

international tourism on economic growth. In summary, this study suggests that exclusion

of imports and exports, and focus on just the role of international tourism as the engine of

growth may be misleading. Current evidence does not provide a direct effect of

international tourism on economic growth. Overall, this study indicates that international

tourism, exports, imports, and economic growth are interacting and reinforcing each other

either directly or indirectly.
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Abstract

Tourism-led growth hypothesis is widely studied from the international tourism per-

spective, but the number of studies related to domestic tourism is limited. This study

provides an empirical investigation on the impacts of both international and domestic

tourism on the economic growth of China, with human capital as a control variable.

This study defines the presence of tourism-led growth as the existence of a

cointegrating relationship between international/domestic tourism and national

income when national income is the dependent variable. The findings show that

international tourism does not influence economic growth, but domestic tourism has

an increasing positive impact on economic growth.

K E YWORD S

China, cointegration, domestic tourism, international tourism, tourism-led growth

1 | INTRODUCTION

International tourism activities have expanded over the last decade.

The annual growth rate of international tourist arrivals has been posi-

tive since 2009 (World Tourism Organisation [UNWTO], 2020).

According to UNWTO (2020), in 2019, annual international tourist

arrivals increased by 54 million from the previous year to reach 1.5

billion. Although the annual growth rate of international tourist

arrivals was only 3.8%, it was still higher than the growth rate of the

world economy in 2019 (UNWTO, 2020).

The importance of the tourism industry is steadily increasing

for the economy of many countries. Furthermore, this industry is

growing rapidly for many countries. World Travel and Tourism

Council (WTTC) (2019) indicates that the direct, indirect and

induced impacts of this industry were (1) the generation of US$8.8

trillion of the world GDP which represented 10.4% of the world

GDP, and (2) the creation of 319 million of jobs which was equal to

10% of the world employment in 2018. However, the impacts of

this industry on the economy vary across countries, for instance,

this industry contributed to 91.3% of the GDP and 65.5% of the

employment in Macau (WTTC, 2020a), 9% of the GDP and 11% of

the employment in the UK (WTTC, 2020b), 10.8% of the GDP and

12.8% of the employment in Australia (WTTC, 2020c), and 11.3%

of the GDP and 10.3% of the employment in China (WTTC, 2020d)

in 2019.

Because of the perceived importance of the tourism industry to

the economy of a country, the relationship between tourism develop-

ment and the expansion of the economy has gained increasing atten-

tion among policy makers and researchers around the world since the

beginning of this century. The National People's Congress of China

adopted the 13th 5-Year Plan for Economic and Social Development

(2016–2020) in March 2016 to achieve 6.5%–7% annual GDP growth

over the identified period. Because tourism industry contributed to

10.8% of the GDP of China in 2015 and created 10.2% of the employ-

ment during the 12th 5-Year Plan, the 13th 5-Year Plan recognised

this industry as one of the strategic industries for economic transfor-

mation and upgrading. It is anticipated the investment in tourism

industry will reach RMB 2 trillion so that this industry generates total

revenue of RMB 7 trillion and contributes at least 12% to the GDP by

2020. The detail of the 13th 5-Year Plan for Tourism Development of

China can be found via this link http://www.gov.cn/zhengce/

content/2016-12/26/content_5152993.htm.

The government of a country takes strategic decision to promote

destination brand which improves the competitiveness and attractive-

ness of that country as a tourist destination. The Chinese central and

provincial government agencies work collaboratively to launch
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different tourism promotion campaigns to position China as a trusted

destination globally. For example, the China National Tourism Admin-

istration (CNTA) kicked off the “Beautiful China, more than pandas”
campaign in Germany in September 2016. This campaign was

supported by the Sichuan Tourism Development Commission. CNTA

launched the Chinese version of “China - Beyond Your Imagination”,
China overseas tourism promotion website, at the end of April 2017.

The version of this website with other languages, such as English,

French. Japanese, Korean and Russian, was introduced successively.

Recognising tourism industry plays a key role in the promotion of a

country's cultural diplomacy that can strengthen the soft power of

that country, the government of China merged CNTA and the Minis-

try of Culture to form the Ministry of Culture and Tourism in 2018.

Since tourism development is perceived to have positive impacts

on the economy, the nexus between tourism development and eco-

nomic development has become a subject of focus from business, aca-

demia and government for years. However, Brida et al. (2016) state

the theoretical link between the tourism activities and the economic

growth was only formally established after the publication of the work

of Balaguer and Cantavella-Jorda (2002). Using the concept of export-

led growth hypothesis, Balaguer and Cantavella-Jorda (2002) coin

tourism-led growth hypothesis in their pioneering work that studies

the potential impact of international tourism activities which are

treated as non-traded goods on the economy of Spain. They find that

natural logarithm of real gross domestic product, natural logarithm of

international tourism earnings in real term and natural logarithm of

real effective exchange rate are cointegrated. They show that interna-

tional tourism earnings have a positive impact on gross domestic

product.

Many studies have investigated the existence of tourism-led

growth hypothesis and/or growth-led tourism hypothesis with differ-

ent cointegration estimation methods, causality tests, datasets, prox-

ies for economic growth, and proxies for international tourism since

the pioneering work of Balaguer and Cantavella-Jorda (2002) was out

(Brida et al., 2016). We can summarise the development of the

research in this area into two broad categories: bivariate framework

and multivariate framework. Let Y denotes national income of a desti-

nation and ITou as international tourism activities of the same desti-

nation. The bivariate framework suggests that Y = f(ITou) (Kim

et al., 2006; Lee, 2008; Oh, 2005). This framework has been widely

used immediately after the paper of Balaguer and Cantavella-

Jorda (2002) was published. Subsequently, multivariate framework

that follows this Equation Y = f(ITou, X) where X is a vector of control

variable(s) becomes popular among researchers. The most commonly

used X is the proxy for the relative price of tourism, such as real

exchange rate, and effective exchange rate (Dritsakis, 2004;

Katircioglu, 2009). Another popular X is the proxy for openness, such

as trade (Lee, 2012).

To date, the findings for existing empirical studies in tourism-led

growth are mixed. For example, even if using the data of Singapore

and the same cointegration estimation method, the bounds test

approach developed by Pesaran et al. (2001), Lee (2008) rejects but

Lee and Hung (2010) accept the presence of tourism-led growth

hypothesis in the long-run. The differences in the findings can be cau-

sed by the proxy for economic growth, the time series frequency of

the data or/and the number of variables used in modelling. Fonseca

and Sanchez-Rovero (2020a, 2020b) state that 51 studies report

78 findings that support Granger causality from tourism to income

and 74 findings that support Granger causality from income to tour-

ism. Fonseca and Sanchez-Rovero (2020a, 2020b, 2020c) analyse the

existence of contradictory results in the tourism-led growth literature

formally using meta-regression. Fonseca and Sanchez-Rovero (2020a)

find that the acceptance of tourism-led growth is more likely for coun-

tries that have a higher degree of tourism specialisation and have a

bigger population size. Fonseca and Sanchez-Rovero (2020b) demon-

strate the presence of publication bias where the selected studies are

more likely to support the existence of Granger causality from tourism

to income. Fonseca and Sanchez-Rovero (2020c) illustrate existing

studies have a bias of statistical significance where smaller sample size

improves the possibility of securing more statistically significant

empirical effects.

Recently, a number of researchers start to look into the potential

impacts of domestic tourism on economic growth. However, the

number of studies is still limited due to lack of commonly accepted

definition of domestic travel activities and data of domestic tourism

(Llorca-Rodríguez et al., 2020). Chou (2013), applying the bootstrap

panel causality test on the data of 10 transition countries, shows that

uni-directional causality from domestic tourism to economic growth in

Cyprus, Latvia and Slovakia; uni-directional causality from economic

growth to domestic tourism in Czech Republic and Poland;

bi-directional causality between these variables in Estonia and Hun-

gary; and no relationship in Bulgaria, Romania and Slovenia. Separat-

ing the data of Italy and Spain into 3 regions, coastal regions, regions

with Mediterranean coast and internal regions, and using panel data

econometric estimation methods, Cortes-Jimenez (2008) finds that

both domestic and international tourism have positive impacts on the

economic growth of the coastal regions and the regions with Mediter-

ranean coast, but only domestic tourism has a positive effect on the

economic growth of the internal regions.

Recognising that domestic tourism may have an impact on eco-

nomic growth, this study aims to investigate tourism-led growth

hypothesis by considering the impacts of international and domestic

tourism activities on economic growth concurrently. However, addi-

tional variables must be added as the control variables. This is because

in the current economic growth literature, such as openness-led

growth hypothesis and financial development-led growth hypothesis,

different variables have been recognised to have potential positive

effects on the economic growth of countries. However, Lucas (1988)

and Romer (1990) regard human capital as the main engine of eco-

nomic growth because human capital facilitates the absorption of

knowledge and technology flows. Technological changes are often

biased towards certain factors of production because technologies

complement to a particular factor of production which are more prof-

itable will be developed (Acemoglu, 1998). Acemoglu (2003) states

that technological change is mainly labour-augmenting. Therefore, in

this study, only the following form is considered:
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Y= f ITou,DTou,HCð Þ ð1Þ

where DTou is domestic tourism and HC is human capital. Equation (1)

suggests that the income of a destination is determined by the

demand-side and supply-side forces. The evolution of domestic and

international tourism drives the demand-side force. Domestic and

international tourists contribute to the consumption of a destination

which subsequently increases the aggregate demand. The improve-

ment in human capital contributes to the growth in labour productiv-

ity, which stimulates economic growth. Therefore, human capital

captures the supply-side force.

Normally, existing empirical studies use Granger causality test to

analyse the existence of tourism-led growth (Brida et al., 2016;

Fonseca & Sanchez-Rovero, 2020a, 2020b, 2020c). However, this

study defines tourism-led growth exists if a long-run (cointegrating)

relationship between the proxy for economic growth, used as the

dependent variable, and the proxy for international/domestic tourism

can be found. Using this definition, the short-run dynamic interactions

between economic growth and international/domestic tourism which

are commonly reported as part of the Granger causality test will not

be a focus of this study. This approach is adopted following the defini-

tion of economic growth adopted by Kuznets (1966). Kuznets (1966)

defines economic growth as sustainable increase in per capita or per

worker product.

The potential impacts of domestic tourism and international tour-

ism on economic growth as specified by Equation (1) will be tested

with the annual data of China from 1993 to 2017. China is one of the

world's most popular tourism destination. According to

UNWTO (2018), China was placed in fourth position in the 2017

world ranking in terms of international tourist arrivals. China gener-

ated total tourism receipts equal to USD 32.617 billion in 2017. Its

total tourism receipts were equal to 8.4% of total tourism receipts of

Asia and the Pacific. China also has a huge domestic tourism market.

Chinese residents made over 5 billion domestic trips that generated

tourism receipts equal to RMB 4.57 trillion in 2017 (Si, 2018,

December 29). Domestic tourism increased by 12.8% from the per-

spective of domestic trips and 15.9% from the perspective of tourism

receipts.

This paper has the following contributions. Domestic tourism and

international tourism can promote and contribute to the economic

growth of a destination. Limited to my knowledge, this paper is the

first to empirically study tourism-led growth hypothesis using both

domestic tourism and international tourism as the independent vari-

ables simultaneously. The findings of this paper add to the limited

empirical research on tourism-led growth hypothesis from the per-

spective of domestic tourism. Using the country level data of China,

and domestic trips and inbound trips as the proxies for domestic tour-

ism and international tourism, respectively, this paper overcomes the

limitations of existing studies that are related to China. The limitations

are illustrated in Section 3.2.

The rest of this paper is organised as follows. Section 2 briefly

illustrates the tourism industry in China. Section 3 begins with the

illustration of the mechanisms where domestic tourism and

international tourism can influence economic growth. Then, it reviews

only the tourism-led growth literature that focus on China. Section 4

discusses the data and econometric techniques used in this study.

This section also explains the empirical findings. Section 5 discusses

the implications of key findings. The final section concludes this

study.

2 | TOURISM INDUSTRY IN CHINA

China has a large domestic tourism market in which Chinese tourists vis-

ited domestic attractions over 5 billion times in 2017 according to Min-

istry of Culture and Tourism, China. Using the data of World Bank, the

total population of China was 1.386 billion in 2017. This suggests that

on average 3.6 domestic trips had been made per person in China in

2017. Figure 1 illustrates the expansion of domestic tourism market, in

terms of domestic trips, in China from 1993 to 2017. Over the same

period, domestic trips increased more than 12-fold. Figure 2 shows

China's inbound tourism trips from 1993 to 2017. In 2017, inbound

tourism trips to China reached 139.48 million. The expansion of inbound

tourism was much slower than that of domestic tourism, from 1993 to

2017, inbound tourism trips only increased slightly more than 3-fold. In

2017, on average inbound tourism trips per capita in China is 0.1.

The transport infrastructure plays an important role in the develop-

ment of a country as a tourism destination for domestic and interna-

tional tourists (Khadaroo & Seetenah, 2008; Prideaux, 2000). The

emergence of more airport hubs and the expansion of high-speed rail

connection within China have improved the accessibility and mobility

of domestic and international tourists to different attractions in China.

Gao et al. (2019) show that high-speed rail connection has led to more

tourist arrivals to less-developed central and western regions in China.

3 | LITERATURE REVIEW

This paper divides the literature into 2 parts. Section 3.1 focuses on

explaining the mechanisms of domestic tourism and international
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tourism that can influence the economy of a destination. It also

explains why the impacts of domestic tourism and international tour-

ism on the economy of a destination are different. Section 3.2 reviews

the empirical studies on tourism-led growth hypothesis which focus

only on China.

3.1 | Why international tourism and domestic
tourism can have positive impacts on the economic
growth of a destination?

Brida et al. (2016) summarise international tourism can influence eco-

nomic growth of a destination through six possible channels. First,

international tourism helps a destination to increase foreign exchange

earnings which subsequently improve the balance of payments of that

destination. Second, international tourism stimulates investments in

physical capital and human capital due to increased competition

among the domestic firms that supply goods and services to the

inbound tourists, and among the firms at different destinations that

are trying to capture the tourists from the same sources. Third, inter-

national tourism expands the activities of other industries directly and

indirectly, through multiplier effect because of strong connections

between tourism industry and other industries, such as transport

industry, and food and beverage industry. Fourth, international tour-

ism generates employment directly and indirectly which subsequently

generates higher income. Fifth, international tourism leads to cost

advantages in tourism related industries, such as hotel industry, and

food and beverage industry, of a destination through scale and scope

economies. Lastly, international tourism facilitates the openness of a

destination by improving the trading activities between that destina-

tion and its trading partners.

Domestic tourism can influence the economic growth of a desti-

nation through all channels mentioned by Brida et al. (2016), except

the first and sixth channels discussed earlier. However, it has to be

recognised that the mechanisms of domestic tourism that positively

influence the economy of a destination are different from those of

international tourism. Goh et al. (2014) state that the spatial distribu-

tion of domestic tourism is less imbalanced than that of international

tourism because local governments implement measures, such as the

Highway Tax Cut and the Golden Week in China, to stimulate the

demand for domestic tourism. International tourists may not be able

to communicate using the national language of a destination. There-

fore, they have to rely on the services of tour guides, and visit mainly

popular and known areas of a destination. Domestic residents of a

destination may be divided by dialects, but they have a common

national language. They can travel to cities in urban and rural areas

easier without relying on tour guide services.

Tourists have to be in a destination to consume the products and

services. The immediate beneficiaries are the local businesses and the

labour employed by these businesses. However, the benefits brought

by the tourism industry to the local economy depends on the number

of linkages to local businesses and local communities, and the

strengths of these linkages (Winters et al., 2013). Llorca-Rodríguez

et al. (2020) and Jafari (1986) state that domestic tourists are more

likely to support local businesses which employ local people and get

supplies from the local markets. Therefore, domestic tourism brings

greater benefits to local economy than international tourism because

domestic tourism creates stronger linkages to the local businesses.

The demand for domestic tourism is less seasonal and more pre-

dictable than the international tourism demand (Jafari, 1986; Llorca-

Rodríguez et al., 2020). This is because national holidays are fixed on

calendar and such holidays can be evenly spread across a calendar

year (Jafari, 1986). Jafari (1986) stresses that the desired benefits of

tourism may not realise if there are leakages. The leakages happen

when domestic and international tourists consume imported goods. It

is anticipated that the leakages caused by domestic tourists are lesser

than those of international tourists because domestic tourists are

more likely to support local products (Hsu, 2014).

The more balanced spatial distribution of domestic tourism, more

predictable and less seasonal demand for domestic tourism, and the

lesser leakages of domestic tourism redistribute the economic devel-

opment and personal wealth within a country. Therefore, domestic

tourism leads to a higher impact on economic growth and a more bal-

anced economic growth than international tourism.

3.2 | Research on tourism-led growth hypothesis:
Perspectives of domestic and international tourism of
China

Although this study defines the existence of tourism-led growth

hypothesis from the perspective of the presence of a long-run

(cointegrating) relationship when economic growth is used as the

dependent variable, and international/domestic tourism is used as an

independent variable, this section will review the studies that have

examined the causal relationship between economic growth and tour-

ism using the data of China.

Songling et al. (2019) use the domestic tourism revenue and GDP

of Beijing (the capital of China) as the proxy for domestic tourism and
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the proxy for economic growth, respectively, from 1994 to 2015 to

study the dynamic interactions between these 2 variables. Applying

Engle and Granger (1987) test, and Johansen and Juselius (1990,

1992) test on these variables which have been transformed with the

natural logarithm, they find both variables are cointegrated. The natu-

ral logarithm of domestic tourism revenue has a positive effect on the

natural logarithm of GDP. Using VAR and VECM, they confirm that

there is a short-run bi-directional causality between domestic tourism

and economic growth.

Lin et al. (2019) apply the bounds testing approach of Pesaran

et al. (2001) on the natural logarithm of international tourism revenue

and the natural logarithm of real GDP which are obtained from 29

provincial regions of China during 1978 to 2013 to investigate

tourism-led growth and growth-led tourism. The findings support

growth led-tourism for seven provincial regions (Anhui, Guangdong,

Hainan, Inner Mongolia, Ningxia, Shaanxi and Shanghai), and tourism-

led growth tourism for 2 provincial regions (Jiangxi and Shaanxi). From

Toda–Yamamoto (1995) Granger causality test, they also show

growth led-tourism happen for nine provincial regions (Anhui, Fujian,

Guangxi, Hainan, Henan, Inner Mongolia, Jiangsu, Jilin and Shandong).

The results of Toda–Yamamoto test also indicate tourism-led growth

happen for 10 regions (Guangdong, Guangxi, Guizhou, Hubei, Inner

Mongolia, Jiangxi, Shaanxi, Shanxi, Xinjiang and Yunnan).

From the Statistical Yearbook of Sichuan, He and Zheng (2011)

compile the GDP and the total income of tourism of Sichuan from

1990 to 2009 to analyse the relationship between tourism develop-

ment and economic growth of a province in China. The total income

of tourism is used as the proxy for tourism development. However,

this study does not separate the total income generated by the tour-

ists within China from those outside China. Hence, it cannot show

whether domestic or international tourists contribute to the local

economy of Sichuan. Using bivariate VAR, the findings can only show

GDP Granger causes tourism income.

The study of Wu et al. (2018) analyse the interactions of interna-

tional tourism and economic growth of 11 provinces at the Eastern

China (Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang,

Fujian, Shandong, Guangdong and Hainan) from 1995 to 2015 using

the bootstrap panel Granger causality test. The proxy for international

tourism is international tourism receipts. Real GDP index is used as

the proxy for economic growth. The results show that a) Hebei sup-

ports Granger causality from international tourism to economic

growth; and b) these five regions (Liaoning, Zhejiang, Fujian, Shandong

and Guangdong) support Granger causality from economic growth to

international tourism.

Using the data of 31 provinces in China from 1995 to 2013, Zuo

and Huang (2018) examine the effect of tourism specialisation on eco-

nomic growth with a system generalised method of moments. Provin-

cial tourist arrivals as a percentage of the local population, and

tourism receipts earned by a province as a percentage of the local

GDP are used as the proxies for tourism specialisation. Economic

growth is measured by the growth rate of the provincial GDP per

capita. A cubic function where economic growth is the dependent var-

iable is used for estimation. When provincial tourist arrivals as a

percentage of the local population is the proxy for tourism specialisa-

tion, economic growth and tourism specialisation have an inverted-U

relationship. However, when tourism receipts earned by a province as

a percentage of the local GDP is the proxy for tourism specialisation,

the relationship of economic growth and tourism specialisation is N-

shape. In this study, the authors do not distinguish tourism specialisa-

tion following the classification of domestic tourism and international

tourism.

Wu and Wu (2019) examine the causal relationship between real

international tourism receipts and economic growth using a panel

dataset covering 11 Asian regions from 1995 to 2015. This study is

discussed in this section because China is one of the included Asian

regions. They use the panel Granger causality test proposed by

Konya (2006) but amended by Bahmani-Oskooee and Wu (2018) to

investigate the causal interactions between these 2 variables. The

findings support uni-directional Granger causality from real interna-

tional tourism receipts to economic growth, uni-directional Granger

causality from economic growth to real international tourism receipts,

bi-directional Granger causality and no Granger causality for different

countries. The data of China suggests uni-directional Granger causal-

ity from real international tourism receipts to economic growth.

The study of Xu (1999) is different from the earlier studies which

have been illustrated in this Section. The author has adopted a case

study approach, instead of an empirical analysis to explain the social

impacts of international and domestic tourism on the three provinces

of China, Guilin, Suzhou and Beidaihe. In order to identify the chal-

lenges faced by each province, Xu (1999) explains the patterns of

domestic and international tourist arrivals to each province, and com-

pares the development of international hotels and different types of

domestic accommodations in these provinces. From the distribution

of tourism revenues and the impacts on local labour market,

Xu (1999) concludes that domestic tourism creates more socio-

economic impacts than international tourism in these three areas.

In summary, the studies that analyse the relationship between

tourism (international, domestic or total) and economic growth with

the data of China typically use tourism receipts as the proxy for

tourism development. Existing studies related to China generally

analyse disaggregated data which are obtained from different prov-

inces in China. Since tourism receipts are part of the income of a

destination, if a province in China is highly specialised in tourism,

the obtained relationship between tourism receipts and income

becomes trivial. None of the existing studies has disaggregated

domestic and international tourism and then considers the impacts

of both on income simultaneously under a single empirical model.

As usual, the studies related to China also exhibit contradictory

findings. This study is expected to fill the mentioned gaps in the

existing literature.

4 | DATA, METHODOLOGY AND RESULTS

Equation (1) is assumed to be a Cobb–Douglas production function

which can be written as below:
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Y= β0ITou
β1DTouβ2HCβ3 eu ð2Þ

where βi is a parameter and u is the disturbance term. By applying

natural logarithm on Equation (2), the equation below is obtained:

lnY= lnβ0 + β1lnITou+ β2lnDTou+ β3lnHC+u ð3Þ

The proxies for Y, ITou, DTou, and HC are taken from different

databases. Gross domestic product of China is the proxy for Y. It is

taken from National Bureau of Statistics, China. Inbound tourism

trips to China is the proxy for ITou and domestic tourist trips in

China is the proxy for DTou. Both of them are taken from Ministry

of Culture and Tourism, China. Barro (2001) states that different

measures for human capital are available, such as quality of school-

ing and quantity of schooling. Due to data availability, this study

uses school enrolment as the proxy for human capital. The following

school enrolment variable, number of graduates in secondary school,

is used. These variables are annual time series data from 1993 to

2017. Because of the small sample size with only 25 observations,

additional independent variables are not added to get sufficient

degree of freedom. As stated in Section 1, numerous theories have

been developed to explain economic growth. Sala-i-Martin (1997)

selects 62 out of all variables that have been used in the existing

economic growth literature to estimate growth equation with cross-

sectional data. This may suggest that Equation (3) is misspecified.

However, Lutkepohl (2007) argues that such simplified model is not

only justified on the theoretical ground, it is more likely to provide

interesting results than a more complex system under the constraint

of small sample size. Furthermore, in practice, it is difficult to deter-

mine which additional independent variables to be added. In sum-

mary, following (1) the theoretical grounds proposed by

Lucas (1988), Romer (1990) and Acemoglu (2003), (2) the recom-

mendation of Lutkepohl (2007) and (3) the constraint of small sample

size, only human capital is used as the control variable.

All variables are transformed into natural logarithm so that the

presence of a long-run (cointegrating) relationship as expressed by

Equation (3) can be investigated. The order of integration of each

transformed variable is examined with the unit root test proposed by

Kwiatkowski et al. (1992), KPSS, test. This test starts with this model

Yt =β0Dt + μt + ut ð4Þ

μt = μt−1 + εt ð5Þ

εt ~WN 0,σ2ε
� � ð6Þ

where Dt contains constant or constant and time trend. The null

hypothesis of KPSS test is Yt is stationary, H0: σ2ε = 0. The test statistic

is given by.

KPSS= T−2
XT
t = 1

S2t

 !
=λ2 ð7Þ

where St =
Pt

j = 1ûj and λ2 is a consistent estimate of the long run var-

iance of ût . Although KPSS test tends to reject the null hypothesis

often, this test is used because other commonly used unit root tests,

such as Dickey and Fuller (1979, 1981) test and Phillips and Per-

ron (1988) test, also have low power against the alternative of a var-

iable is stationary when that variable is a near unit root process.

KPSS test is performed with an intercept and a time trend. The

bandwidth is selected with Newey–West selection criterion. The

results of KPSS test are reported in Table 1. The results suggest that

lnITou, InDTou, and lnHC are integrated of order 1, and lnY is inte-

grated of order 0.

Since a mix of I(0) and I(1) variables are available, conventional

cointegration tests, such as Engle and Granger (1987) test, and

Johansen and Juselius (1990, 1992) test, cannot be used in this

study. Therefore, this study utilises ARDL bounds test approach

developed by Pesaran et al. (2001) because this approach is applica-

ble if the variables are at most integrated of order 1. Furthermore,

this approach can be used to deal with small sample size (this study

has only 25 observations) because Pesaran and Shin (1999) show

that the ARDL-based estimators of the long-run coefficients are

super-consistent. ARDL model shown by Equation (8) is estimated:

lnYt = a10 +
Xj
i = 1

a2ilnYt− i +
Xk
i = 0

a3ilnITout− i +
Xl

i = 0

a4ilnDTout− i

+
Xm
i =0

a5ilnHCt− i + υt

ð8Þ

where aij is a parameter and υ is the disturbance term.

The selected values of j, k, l and m influence the results of the

ARDL bounds test. Hence, both Akaike Information Criterion (AIC)

and Schwarz Bayesian Criterion (SBC) are used to determine these

values because SBC has a tendency to choose a more parsimonious

model. The maximum value of each is fixed at 2 because this sample

has only 25 annual observations. Table 2 reports the values of j, k, l

and m based on different information criteria. Both information

criteria select the same lags.

TABLE 1 The results of KPSS test

Variable Test statistic

lnY 0.0730(3)

ΔlnY 0.0962(2)

lnITou 0.1901(3)*

ΔlnΙTοu 0.0765(1)

lnDTou 0.1618(3)*

ΔlnDTou 0.0887(0)

lnHC 0.1886(3)*

ΔlnHC 0.1041(2)

Note: (.) indicates the bandwidth that is selected with Newey–West

selection criterion.

** and * denote rejection at the 1% and 5% significance levels,

respectively.
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The row labelled as JB in Table 2 provides the test statistic of

Jarque–Bera test. The test statistics indicate that the residuals of the

selected models are normally distributed. The row labelled as BG in

Table 2 provides the test statistics of Breusch–Godfrey LM test for

second order serial correlation. The test statistics suggest that there is

an absence of serial correlation for each estimated model. The results

of CUSUM and CUSUM of Squares tests as shown by Figures 3 and 4

also indicate that the estimated model is stable.

Equation (8) is then reparametrised into an unrestricted error cor-

rection model (ECM) as shown by Equation (9) so that the bounds test

can be performed to investigate for the existence of a long-run rela-

tionship among these variables:

ΔlnYt = b10 +
Xj−1

i = 1

b2iΔlnYt− i +
Xk−1

i = 0

b3iΔlnITout− i +
Xl−1

i = 0

b4iΔlnDTout− i

+
Xm−1

i = 0

b5iΔlnHCt− i + c1lnYt−1 + c2lnITout−1 + c3lnDTout−1

+ c4lnHCt−1 + ςt
ð9Þ

where bij is a parameter and ς is the disturbance term. A joint signifi-

cance test, where the null and alternative hypotheses as stated below,

is performed with an F-test:

H0 : c1 = c2 = c3 = c4 = 0:

H1 : c1≠0,c2≠0,c3≠0,c4≠0:

Acceptance of H0 means that there is no long-run relationship

among these variables. Non-acceptance of H0 means that there is a

long-run relationship among these variables. The F-statistic is

112.3806. The null hypothesis is not accepted at the 1% significance

level when the obtained test statistic is compared with the original

critical values of Pesaran et al. (2001) and the critical values of

Narayan (2005) at sample sizes of 30, suggesting that there is a pres-

ence of cointegration.

Since there is a presence of cointegration, the estimated ARDL

model will be reparameterised to obtain the corresponding

cointegrating regression. The result of the cointegrating regression is

reported in Table 3. To confirm the reported cointegrating regression

is valid, the ECM below is estimated:

ΔlnYt =
Xj−1

i = 1

c1iΔlnYt− i +
Xk−1

i = 0

c2iΔlnITout− i +
Xl−1

i = 0

c3iΔlnDTout− i

+
Xm−1

i = 0

c4iΔlnHCt− i + γut−1 + υt

ð10Þ

where cij is a parameter, υt is the disturbance term, and ut−1 is the

one period lagged value of the disturbance term in Equation (3). In

practice, the disturbance term in Equation (3) cannot be observed. It

will be replaced by the residual. If the estimated cointegrationg

regression is valid, the estimated value of γ must be statistically signif-

icant. It must be a negative value and less than 1 in absolute value.

The derived γ is −0.3697 with a standard error equal to 0.0134. γ is

TABLE 2 Selection of lags

AIC SBC

j 1 1

k 0 0

l 0 0

m 2 2

JB 0.3748 0.3748

BG 3.4205 3.4205
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TABLE 3 Cointegrating regressions

Dependent variable, lnY

Intercept −12.4919** (1.2308)

lnITou −0.4364 (0.3015)

lnDTou 1.0790** (0.0722)

lnHC 1.2472** (0.3744)

Note: Standard errors are in parentheses.

** and * indicate statistically significant at the 1% and 5% levels,

respectively.
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statistically different from 0 at the 1% significance level. These vari-

ables will converge in the long run. The results confirm that the esti-

mated equation as reported in Table 3 is a valid cointegrating

regression.

From Table 3, both lnHC and lnDTou are statistically significant at

the 1% level with the expected positive sign. The results suggest that

domestic tourism and human capital facilitate the economic growth of

China. Interestingly, lnITou is statistically insignificant even at the 10%

level. The estimated coefficient of lnITou also does not have the

expected sign, it is negative. The estimated coefficient of lnDTou and

the estimated coefficient of lnHC which are greater than 1 suggest that

domestic tourism and human capital have increasing impact on the

national income of China. The results suggest that the law of diminishing

returns does not apply to each of them as the Cobb–Douglas production

used in this study does not exhibit constant returns to scale.

5 | DISCUSSION AND IMPLICATIONS

One of the key findings is that China, as one of the top destinations

for international tourism, does not benefit from international tourist

arrivals. This can be explained by comparing the number of interna-

tional tourist arrivals with the size of China in terms of land size and

population size. As mentioned in Section 2, the number of inbound

tourism trips per capita is only 0.1 in 2017. Furthermore, most of the

inbound tourists are going to China's biggest and most developed cit-

ies, in particular those located in the coastal region of China (Goh

et al., 2014). Some inbound tourists face difficulty in communicating

in English with frontline staff (Lu & Feng, 2010). Therefore, these

inbound visitors are more likely staying at international hotel chains.

There is a higher possibility that they are consuming imported goods

(Xu, 1999). Their presence in China leads to an increase in non-traded

exports, but there is also an increase in the imports of China.

Hsu (2014) finds that foreign hotel brands do not occupy superior

positions in Chinese customers' minds because the declining symbolic

value in Western brands leads to a declining preference for Western

brands. These lead to the reliance of international hotel chains on

inbound tourists that causes the leakage of foreign exchange which

subsequently generates minimal benefits to the local economy

(Xu, 1999). These may explain why inbound tourists have no impact

on the national income of China. Furthermore, the insignificant nega-

tive coefficient of lnITou may be caused by the impact of higher

imports that has offset the impact of improved non-traded exports

resulted from the activities of international tourism.

Goh et al. (2014) show that the spatial distribution of domestic

tourists is less imbalanced than that of inbound tourists. Hence, they

conclude that domestic tourism can facilitate geographical spread of

benefits and can promote socially and economically sustainable

regional development better than international tourism. Furthermore,

a large proportion of total tourism receipts are contributed by domes-

tic tourism (Chiang, 2012; Goh et al., 2014), for example 80.22% and

86.05% in 2010 and 2011, respectively, for China. Similar findings are

found in other studies. Xu (1999) and Hsu (2014) illustrate the

domestic tourists have a greater use of local products and generate

more revenue directly to the local sector. Bowden (2005) states that

domestic tourists are more likely to go to the poor regions of China.

Tourism industry induces the development of other related industries

in the inland (poorer) regions of China (Chiang, 2012). This subse-

quently leads to poverty alleviation. In general, domestic tourism facil-

itates not just local economic development, it encourages a more

balanced development across China. This probably explains why

domestic tourism can lead to increasing impact on Chinese economy.

Both domestic tourism and human capital are not subject to the

law of diminishing returns because the estimated coefficient of the

natural logarithm of each is greater than 1. The concept of tourism

multiplier effect can explain the increasing impact of domestic tour-

ism. Tourism multiplier effect captures not only the immediate expen-

ditures by the tourists at a destination, it also picks up the indirect and

induced impacts of such expenditures (Ma, 2015). Therefore, domes-

tic tourism affects not only the tertiary sector, it also influences the

primary and secondary sectors of China. The combined direct, indirect

and induced impacts of domestic tourism lead to the law of

diminishing returns to be inapplicable here. Human capital improves

the production capacities (Schultz, 1961). Since the increase in human

capital can lead to the improvement in the assets of firms and the

growth in labour productivity, the accumulation of human capital can

lead to spillover effects (Alpaslan & Ali, 2018; Chang et al., 2016).

Acemoglu (1996) explains firms will invest more in physical capital,

and research and development when human capital increases because

firms expect growth. The spillover effects of human capital cancel out

the diminishing returns of human capital.

6 | CONCLUSION

In this study, only tourism-led growth hypothesis is revisited with the

data of China. To accomplish this aim with contributions, the follow-

ing steps have been taken. First, the concept of cointegration is linked

to tourism-led growth hypothesis. This study does not perform the

Granger causality test that is commonly used in the existing literature.

Tourism-led growth happens if there is a cointegrating relationship

between economic growth and tourism, where economic growth is

the dependent variable. This approach is adopted because economic

growth means income is growing sustainably. Because of the small

sample size, the bounds testing approach to cointegration developed

by Pesaran et al. (2001) and the critical values of Narayan (2005) are

applied.

Second, this study investigates whether domestic tourism, inter-

national tourism, or both lead to positive impacts on economic growth

concurrently. The Cobb–Douglas production function, where domes-

tic tourism, international tourism, and human capital are used as the

independent variables, is estimated. This approach integrates both

demand-side and supply-side factors of income determination into a

single framework. Third, to avoid the potential trivial relationship

observed in the existing studies that use tourism receipts as the tour-

ism development proxy, domestic tourism development and

8 LEE



international tourism development are measured by domestic trips

and inbound tourism trips, respectively.

The main findings are both domestic tourism and human capital

have positive effects on the economic growth of China. International

tourism is not contributing to the China's economy. There is a sup-

port for tourism-led growth with the data of China. But such eco-

nomic growth is determined by only domestic tourism in the long

run. Both domestic tourism and human capital have increasing posi-

tive impacts on the economy of China because of the tourism expen-

diture multiplier and the spillover effects of human capital. Both

demand-side and supply-side forces are vital sources of economic

growth in China.

The positive contributions of international tourism are not

realised in China because the activities of inbound tourists mostly

happen at the coastal locations of China. The skewed distribution of

inbound tourists does not help balanced growth and leads to

crowding effects caused by increased imports of China. Since domes-

tic tourism can lead to the development of local economy easier, while

promoting China as an international tourism destination, the policy

makers should not forget to diversify the recreational infrastructure

and to raise awareness of domestic tourists which can encourage the

activities of domestic tourism.

This study is not free from limitations. First, due to the limited

availability of domestic tourism data, this paper studies only one coun-

try, China. The contributions of domestic tourism and international

tourism vary across countries. Also, the distribution of income and

industries across regions within a country is different from one coun-

try to another. These suggest that the findings of this paper may not

be duplicated with the data of other countries. Second, due to the

small sample size, to have sufficient degree of freedom, the estimated

model has only 3 independent variables, in which human capital is the

only control variable. Human capital is used to capture labour-

augmenting technological progress. Many activities can lead to tech-

nological progress. When the small sample constraint can be

overcome, additional control variables based on the economic growth

theories which are complementary to human capital can be added,

and different modelling approach to capture technological progress

can be adopted. Therefore, this study provides avenues for future

research.
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1. Introduction

The Association of Southeast Asian Nations (ASEAN) was
established on 8 August 1967 with five founding members,
namely, Indonesia, Malaysia, Philippines, Singapore and Thai-
land. Hereafter, these five countries are called ASEAN-5.
Singapore is one of the countries falling into the classification
of newly industrialized economies with GDP per capita measured
at constant 2000 US$ of more than 28,000 in 2007. Other
members are developing economies. With an area of about 689
squared km, in 2007, Singapore attracted around 7.957 million
international visitors. It was ranked third in terms of attracting
international visitors among ASEAN-5. However, in terms of
international visitors per square km, Singapore was ranked the
highest in 2007. Comparing to Malaysia, the country with the
highest international visitors and second highest international
visitors per square km among ASEAN-5, the ratio of Singapore’s
international visitors per square km to that of Malaysia was
180.91. These are summarized in Table 1. Furthermore, in 2007,
the number of international arrivals exceeded the size of the
population of Singapore. It is recognized that the impressive
performance of Singapore’s tourism industry is due to the heavy
supports from its government. For instance, to attract interna-
tional visitors, Singaporean government had launched ‘‘Uniquely
Singapore’’ and ‘‘SingaporeMedicine’’ marketing campaign.

Recognizing the importance and the significance of tourism
industry to Singapore’s economy, a number of studies have been

undertaken on various aspects of tourism in Singapore (see Lee,
2008, 2009, in press). However, none of the literature related to
tourism in Singapore has addressed the inter-relationship between
hotel room rates and international tourism, with the exception of
work by Gunadhi and Boey (1986). Gunadhi and Boey (1986) used
relative hotel price of Singapore as one of the determinants in the
demand for tourism in Singapore. They assume that there is a
unidirectional cause-and-effect relationship between interna-
tional arrivals and relative hotel price. We believe that such
unidirectional cause-and-effect model may not be meaningful
because these two variables can be determined simultaneously.
This view can be supported easily with the standard demand–
supply analysis in which price and quantity demanded are jointly
dependent variables. Other studies with an emphasis on hotel
room rates focus mainly on pricing strategies (see Pan, 2007; Chen
and Schwartz, 2008).

Knowing that previous works on hotel room rates and
international tourism have been directed towards the modeling
of a single equation and very limited works have been done to look
at the inter-relationship between these two variables, this research
note considers the short-run and the long-run dynamic interac-
tions of these two variables within Granger causality framework.
The objective of this research note is threefold: first, to examine
whether there is a long-run relationship between hotel room rates
and international inbound tourists for Singapore; second, to
examine the direction of the causal relationship between these two
variables; third, to identify the sign of the causal relationship.

The rest of this research note is presented as follows. Section 2
describes the data sources and presents the econometric meth-
odology. Section 3 analyses the empirical findings. Section 4
concludes this paper.
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2. Data and methodology

The time series data used in this study are monthly data. The
data are from January 1985 to November 2008. The data series are
sourced from Singapore Tourism Board. Average room rate
(ROOM) refers to total room revenue divided by gross lettings.
Total tourist arrivals (TOUR) are used as a proxy for international
tourism demand. It is compiled from Disembarkation/Embarkation
Forms (IMM 23A) completed by all international visitors to
Singapore at the points of entry. TOUR excludes the arrivals of
Malaysians by land.

To investigate the short-run and the long-run dynamic
interactions between ROOM and TOUR, we use a 3-stage approach.
First, the order of integration of each variable is investigated with
the augmented Dickey and Fuller (1979, 1981) test (ADF test) and
Phillips and Perron (1988) test (PP test) with trend and intercept.
The null hypothesis of each test states that a variable is non-
stationary. Second, we investigate for the existence of a
cointegrating relationship between these two variables with the
bounds testing approach to cointegration proposed by Pesaran
et al. (2001). The bounds test investigates the existence of a long-
run relationship between the variables with the following
unrestricted error correction models:

DTOURt ¼ a0 þ
Xp

i¼0

aTiDTOURt�i þ
Xp

i¼1

aRiDROOMt�i

þ a1TOURt�1 þ a2ROOMt�1 þ e1t (1)

DROOMt ¼ b0 þ
Xp

i¼0

bRiDROOMt�i þ
Xp

i¼1

bTiDTOURt�i

þ b1ROOMt�1 þ b2TOURt�1 þ e2t (2)

In Eq. (1), the null hypothesis of no cointegration amongst the
variables is H0: a1 = a2 = 0 against the alternative hypothesis of H1:
a1 6¼ a2 6¼ 0. In Eq. (2), the null hypothesis of no cointegration
amongst the variables is H0: b1 = b2 = 0 against the alternative
hypothesis of H1: b1 6¼ b2 6¼ 0. This null hypothesis will be tested
with the F-test, which follows a non-standard distribution. In order
to meet the no autocorrelation assumption required by the bounds
test, the value of p corresponding to each equation is increased till
the Breusch–Godfrey Lagrange multiplier test is unable to reject
the null of no autocorrelation with lag of order 2 at 5% significance
level.

In the third stage, the causal relationships between these two
variables are probed with Granger causality test. If the null of no
cointegration is accepted, standard Granger causality test will be
applied to the following equations:

DTOURt ¼ c0 þ
Xp

i¼1

cTiDTOURt�i þ
Xp

i¼1

cRiDROOMt�i þ e3t (3)

DROOMt ¼ d0 þ
Xp

i¼1

dRiDROOMt�i þ
Xp

i¼1

dTiDTOURt�i þ e4t (4)

ROOM does not Granger cause TOUR if H0: cR1 = cR2 = . . . = cRp = 0 is
accepted with the standard F-test. Similarly, TOUR does not
Granger cause ROOM if H0: dT1 = dT2 = . . . = dTp = 0 is accepted. If the
null of no cointegration is rejected, standard Granger causality test
has to take into account the properties of cointegrated variables
which can be expressed as an error correction model (ECM)
following the suggestions of Granger (1988) as stated below:

DTOURt ¼ e0 þ
Xp

i¼1

eTiDTOURt�i þ
Xp

i¼1

eRiDROOMt�i þ gECTt�1

þ e5t (5)

DROOMt ¼ f 0 þ
Xp

i¼1

f RiDROOMt�i þ
Xp

i¼1

f TiDTOURt�i

þ fECTt�1 þ e6t (6)

where ECT is the error correction term. If either H0: g = 0 or/and H0:
f = 0 is rejected and its estimated value is negative, we will
conclude that the long-run equilibrium is attainable. Granger
(1988) points out there will be causality between these two
variables at least in one direction in the long-run for this case.
Similarly, if H0: eR1 = eR2 = . . . = eRp = 0 is accepted, ROOM does not
Granger cause TOUR. If H0: fT1 = fT2 = . . . = fTp = 0 is accepted, TOUR
does not Granger cause ROOM.

3. Results

Table 2 reports the results of unit root tests. The ADF statistics
for ROOM and TOUR do not exceed the critical values (in absolute
value) even at the 10% significance level. When these variables are
differenced once, the ADF statistics for DROOM and DTOUR exceed
the critical values. Based on the ADF test, we conclude that all
variables are integrated of order 1. The PP test also provides the
same conclusion for ROOM. But, the PP test indicates that TOUR is
stationary. The conventional unit root tests often produce
conflicting results. However, this problem can be avoided with
the use of the bounds testing approach to cointegration because it
can be used irrespective of whether the variables are pure I(1), I(0)
or mutually cointegrated. Since the variables used in this study are
either I(1) or I(0), the bounds test is the most appropriate test.

The null hypothesis of no cointegration amongst the variables
is stated in the second column of Table 3. The critical values are
obtained from Table CI(iii) reported in Pesaran et al. (2001) when
k = 1. The critical value bounds required by this study are (4.04,
4.78) at 10% significance level, (4.94, 5.73) at 5% significance level
and (6.84, 7.84) at 1% significance level. Each of these null

Table 1
ASEAN-5.

Country GDP per capita (constant 2000 US$) Land area (sq. km) Number of arrivals (thousand) Arrivals per sq. km

Indonesia 1,033.5597 1,811,570 5,506 3.0394

Malaysia 5,009.0414 328,550 20,973 63.8350

Philippines 1,214.9487 298,170 3,092 10.3699

Singapore 28,964.1527 689 7,957 11548.6200

Thailand 28,964.1517 510,890 14,464 28.3114

Source: WDI online (accessed on 24 March 2009).

Table 2
Results of the ADF and PP tests.

ADF test PP test

Level First difference Level First difference

ROOM �1.6622 �3.7830** �1.5275 �25.4615***

TOUR �2.7144 �5.8054*** �7.5920*** �20.5278***

*, **, *** Statistically significant at the 10%, 5% and 1% levels, respectively.
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hypotheses is accepted because the calculated F-value of each case
is smaller than the lower bound of the critical values even at 10%
level. Since there is no evidence of cointegration, the Granger
causality test will be implemented based on Eqs. (3) and (4). The
results of the standard Granger causality test are reported in
Table 4. The results suggest that there is a short-run bi-directional
causality between TOUR and ROOM.

In this study, we also use the approaches of Ram (1988) and
Zhang (2001) to determine the sign of Granger causality. The sign
of Granger causality from an independent variable to the
dependent variable is determined by adding the coefficients of
all lagged first differences of the independent variable. If the
summation of these coefficients provides a positive value, the
independent variable has positive effects on the dependent
variable in the short-run. However, if the summation is negative,
the effects will be negative. The sign of Granger causality running
from ROOM to TOUR is negative because the summation of
the coefficients of all lagged first differences of ROOM in
Eq. (3) is negative (1685.764 + 430.4268 + 546.1022 + 423.5221 +
680.6183 � 42.6894 � 1915.430 � 1829.109 = �20.795). The
sign of Granger causality running from TOUR to ROOM is
positive because the summation of the coefficients of all lagged
first differences of TOUR in Eq. (4) is negative (2.20 � 10�6 +
1.71 � 10�5 + 2.82 � 10�5 + 1.84 � 10�5 � 1.42 � 10�5 + 2.16 �
10�6 + 3.17 � 10�6 + 1.19 � 10�5 = 6.893 � 10�5).

4. Conclusion

Three important results can be summarized directly from our
empirical analysis. First, it is found that Singapore’s hotel room
rates and international inbound tourists are not cointegrated. We
are unable to find long-run relationship between these two
variables. Second, there are bi-directional short-run causal
effects between these two variables. Third, hotel room rates
have negative short-run effects on the number of international
inbound tourists to Singapore and international inbound tourists
to Singapore have positive short-run effects on hotel room rates.
This means that although there is a bi-directional short-run
causality between these two variables, they do not have a
reinforcing causal relationship. The main limitation of this study
is that it focuses on only two variables because we are using
higher frequency data, monthly data, in this study. Further work
can be done by introducing additional variables in the empirical
model.
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Table 3
Results of the bounds test for cointegration.

Equation H0 p F-value

(1) a1 = a2 = 0 7 1.4700

(2) b1 = b2 = 0 5 2.8000

*, **, *** Statistically significant at the 10%, 5% and 1% levels, respectively.

Table 4
Results of Granger causality test: short-run.

Equation p Left-hand side variable F-test

DTOUR DROOM

(3) 8 DTOUR 4.5744***

(4) 8 DROOM 3.9960***

*, **, *** Statistically significant at the 10%, 5% and 1% levels, respectively.
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a b s t r a c t

In this research note, volatility clustering modeling framework is used to examine the determinants of
hotel room rates in Singapore. Using monthly data from January 1985 to June 2009, GARCH-M(1, 1) is
identified as the appropriate model used to capture volatility clustering. The results suggest that total
inbound tourists and economic performance have positive effects on hotel room rates. The main findings
are (a) the occurrences of terrorist activities in the neighboring countries have negative impacts and (b)
the volatility of hotel room rates has a positive effect, on hotel room rates.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

The main focus of current theoretical literature related to hotel
room rates is on developing an optimal hotel room rate model (see
Pan, 2007; Collins and Parsa, 2006; Steed and Gu, 2005). The empir-
ical researches in this area look at the factors influencing the pricing
of hotel rooms. Israeli (2002) uses the data of 215 hotels in nine
locations in Israel to analyze the impacts of star rating system and
corporate affiliation on hotel room prices in different seasons for
1999 and 2000. Using linear regression model, his results suggest
that the variation in hotel room rates is explained by the star rating
system. However, the impact of corporate affiliation on the pricing
of hotels is inconsistent depending on the location of hotels. Using
a sample of 58 international tourist hotels classified by Taiwan’s
Tourism Bureau in 2006, Hung et al. (2010) investigate the deter-
minants of hotel room rates with OLS and quantile regression. They
suggest that due to the skewed distribution of hotel room rates,
quantile regression provides a more complete characterization of
the hotel pricing determinants for the higher-price and lower-price
quantile hotels. Other studies have used the hedonic pricing model
to identify the determinants of hotel room rates (see Espinet et al.,
2003; Monty and Skidmore, 2003). Espinet et al. (2003) estimate
the hedonic pricing model for hotels in the southern Costa Brava
area of Spain with panel data models where the monthly average of
daily prices from May to October and from 1991 to 1998 is used as
the dependent variable. The study of Monty and Skidmore (2003)
focuses on the pricing of rooms in bed and breakfast accommoda-
tions in Walworth County of Wisconsin. Their models are estimated
with OLS.

∗ Tel.: +60 3 8924 8259; fax: +60 3 8924 8019.
E-mail address: lee.chew-ging@nottingham.edu.my.

Although different estimation methods have been used by
researchers to identify the determinants of hotel room rates, lim-
ited to my knowledge, none has used time series related estimation
method. Therefore, the purpose of this research note is to provide
another empirical modeling framework which can be used to iden-
tify the factors that influence the hotel room rates in high frequency
time series data, such as monthly or weekly data. Volatility cluster-
ing frequently appears in high frequency data. Volatility clustering
occurs if the variance of a time series data is high for extended peri-
ods and then low for extended periods. The series exhibits this form
of volatility is said to face conditional heteroscedasticity. Therefore,
the assumption of identical and independent distribution is not
appropriate in the presence of volatility clustering. Such volatil-
ity clustering can be modeled with the autoregressive conditional
heteroscedasticity (ARCH) model pioneered by Engle (1982) and
extended methods developed by others, such as Bollerslev (1986)
and Nelson (1991).

Secondly, this research note will investigate the effect of terror-
ist attacks in the neighboring countries on the hotel room rates of
a destination. To investigate this, a destination which is free from
terrorist attacks has to be identified. After careful consideration,
Singapore is selected because it is free from terrorist attack, but may
be subject to such an attack in the future. Terrorist activities take
place frequently in the neighboring countries of Singapore, such
as the Philippines, Indonesia and Thailand. For instance, the 2002
Bali bombings which occurred on 12 October 2002 in Bali, Indone-
sia, killed 202 people and injured 240 people; a series of bombings
happened in the south of Thailand; and, bombings against civilians
and civilian property occurred mainly in the southern regions of
the Philippines.

The balance of this research note is organized as follows. In
Section 2, the model and the modeling framework are discussed.
The obtained results are also presented. Section 3 concludes this
research note.

0278-4319/$ – see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.ijhm.2010.09.010
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Table 1
Results of the Models.

Coefficient Model 1 Model 2 Model 3

Mean equation
ˇ0 40.8090*** 70.7541*** −9.2813**

(5.5308) (3.8077) (4.0207)
ˇ1 0.0734 −0.1643* 0.4955***

(0.1639) (0.0875) (3.72 × 10−4)
ˇ2 1.62 × 10−4*** 1.36 × 10−4*** 8.58 × 10−5***

(2.13 × 10−5) (1.21 × 10−5) (2.27 × 10−6)
ˇ3 −2.2571 −6.1537** −8.3705***

(5.1151) (2.7688) (1.8988)
ˇ4 2.6379***

(9.43 × 10−3)
Variance equation
˛0 9.8656 189.2438***

(6.7319) (36.8144)
˛1 0.6586*** 0.2962***

(0.0891) (0.0391)
˛2 0.3539*** 0.4873***

(0.1256) (0.0464)

R̄2 0.5659 0.4847 0.7121
AIC 9.3503 8.8298 8.7889
SBC 9.4004 8.9175 8.8891

Values in parentheses are the corresponding standard errors.
* Statistically significant at the 10% level.

** Statistically significant at the 5% level.
*** Statistically significant at the 1% level.

2. Data, methodology and results

Monthly data from January 1985 to June 2009 is used in this
study. The following variables are used in this study: the monthly
total tourist arrivals to Singapore (TOUR), average hotel room
rate (ROOM), index of industrial production of Singapore (IP) and
the occurrences of terrorist attacks in ASEAN countries (TERROR).
ROOM and TOUR are taken from the Singapore Tourism Board (STB).
TERROR is a dummy variable. In a given month, it takes a value
equal to 1 when at least one terrorist attack had occurred in at least
one of the ASEAN country. The information about terrorist attacks
are obtained from the List of Terrorist Incidents published by
Wikipedia (http://en.wikipedia.org/wiki/Terrorist attack) accessed
on 12 December 2009.

IP is used as the proxy for the economic condition. Obviously, the
most appropriate proxy for this is per capita income, but monthly
data for per capita income is not available. Also, industrial produc-
tion and per capita income are highly and positively correlated.
Improved economic performance should have positive effects on
hotel room rates. The input costs, in particular wages, will increase
if the economy is growing. To cover higher input costs, hotel room
rates will rise. TOUR is the proxy for the demand for hotel rooms.
The demand for hotel rooms depends on the number of inbound
tourists. Higher inbound tourists put an upward pressure on the
hotel room rates. Terrorist activities in the neighboring countries
will have a negative effect on the hotel room rates. Hotel operators
recognize the adverse effects of the occurrences of such activities on
the tourism industry. Therefore, they provide reduced hotel room
rates when there is an occurrence of terrorist attack in order to
maintain its competitiveness.

The results of all estimated models are reported in Table 1.
Firstly, Model 1 consisting of Eq. (1) is estimated with ordinary
least squares. Among the independent variables, only TOUR is sta-
tistically significant. The positive sign of the estimated coefficient
of TOUR suggests that TOUR has a positive effect on ROOM.

Model 1:

ROOMt = ˇ0 + ˇ1IPt + ˇ2TOURt + ˇ3TERRORt + εt (1)

Then the ARCH effect is tested whether or not is present in Eq.
(1) with Eq. (2).

ε̂2
t = ˛0 +

p∑

i=1

˛iε̂
2
t−i + �t (2)

where ε̂t is the residual obtained from Eq. (1) and �t is
the disturbance term. The null hypothesis of no ARCH effect,
˛1 = ˛2 = . . . = ˛p = 0, can be tested with the test statistic which is
derived from the R2 of Eq. (2) multiplied by the number of obser-
vations which follows a �2 distribution with p degree of freedom.
Since monthly data is used in this study, the value of p is set equal to
12. The obtained test statistic is 106.5414. Therefore, the null of no
ARCH effect is rejected even at the 1% significance level. The result
suggests that a higher order ARCH model should be estimated.
However, a parsimonious alternative, generalized ARCH (GARCH)
model developed by Bollerslev (1986), should be estimated because
a GARCH(1, 1) model is equivalent to an infinite order ARCH model.

The GARCH(1,1) is specified in Model 2 which consists of Eqs.
(3) and (4)

Model 2:

ROOMt = ˇ0 + ˇ1IPt + ˇ2TOURt + ˇ3TERRORt + εt (3)

�2
t = ˛0 + ˛1�2

t−1 + ˛2ε2
t−1 (4)

The coefficient of each independent variable in Eq. (3) is statisti-
cally significant at least at the 10% level. But, the estimated value of
ˇ1 has a wrong sign suggesting that better economic performance
actually leads to a decline in the hotel room rates. The estimated
coefficients of TOUR and TERROR have the correct sign. However,
the variance equation is incorrect because the sum of the estimated
value of ˛1 and the estimated value of ˛2 is greater than 1. This is
mainly because when ˛1 + ˛2 > 1, the unconditional variance of εt

is not defined.
Recognizing the inappropriateness of Model 2, GARCH-M(1, 1)

as specified in Model 3 which consists of Eqs. (5) and (6) is esti-
mated:

Model 3:

ROOMt = ˇ0 + ˇ1IPt + ˇ2TOURt + ˇ3TERRORt + ˇ4�t + εt (5)

�2
t = ˛0 + ˛1�2

t−1 + ˛2ε2
t−1 (6)

Among the 3 models, Model 3 is the better model. All the
coefficients in the mean and variance equations are statistically sig-
nificant at least at the 5% level. Its R̄2 is the highest, and its AIC and
SBC are the smallest. Furthermore, the sum of the estimated value
of ˛1 and the estimated value of ˛2 is also smaller than 1. Both IP
and TOUR have positive effects on ROOM. TERROR has a negative
impact on ROOM. The main finding of Model 3 is that the variabil-
ity, as captured by the squared root of conditional variance, has a
positive effect on the hotel room rate because ˇ4 is positive and
statistically significant.

3. Conclusion

The main aim of this research note is to identify an alternative
framework which can be used to model the determinants of hotel
room rates with high frequency data. Based on the results, GARCH-
M(1, 1) is the most appropriate model. As expected, the number of
visitor arrivals in Singapore and the economic performance of Sin-
gapore affect the hotel room rates positively. In this GARCH-M the
obtained volatility is one of the determinants of hotel room rates.
The volatility of hotel room rates has positively affected the hotel
room rates. Lastly, terrorist activities in the neighboring countries
have adversely affected the hotel room rates.

http://en.wikipedia.org/wiki/Terrorist_attack
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Are we explaining the movement 
of hotel room rates correctly?

Abstract
Demand function, inverse demand function or market equilibrium condition has been used to estimate 
the empirical models that explain the movement of hotel room rates. However, hotels generally face 
excess supply of rooms. Th is research paper develops a simple theoretical model to link hotel room 
rates to excess supply of hotel rooms. Th e annual data of Singapore from 1991 to 2017 is used to test 
this framework. Due to small sample size, with only 27 observations, the bounds testing approach 
to cointegration is applied on the annual data of hotel industry in Singapore because the obtained 
estimators are super-consistent. It is found that average hotel room rate and average hotel occupancy 
rate are cointegrated to confi rm hotel room rates and excess supply of hotel rooms are inversely corre-
lated. In order to avoid model mis-specifi cation, major crises are captured by dummy variables which 
are treated as fi xed regressors in the bounds testing approach to cointegration.  Th e empirical and 
theoretical frameworks used in this study suggest that when hotel occupancy rate is used as an inde-
pendent variable in modelling the determination of hotel room rates, a researcher is adopting excess 
supply framework developed in this paper. Furthermore, this framework teaches students in tourism 
a simplifi ed way to explain the movement of hotel room rates, while still reminding students about 
the complexity of hotel industry. 

Key words: hotel room rates; disequilibrium; excess supply; crises; cointegration; Singapore

Chew Ging Lee, MSocSc, FCMI, FHEA, INTI International University, Persiaran Perdana BBN, Putra Nilai, Nilai, Negeri Sembilan, 
Malaysia; e-mail: chewging.lee@newinti.edu.my

1. Introduction
Tourism industry off ers a combination of several services and products that aim to provide a complete 
travel experience to visitors. Overnight domestic and international tourists require a place to rest when 
they are in a destination. A star-rated luxurious hotel managed by a large international chain has  the 
capacity to accommodate hundreds of tourists and is equipped with not just a full range of essential 
and functional services and facilities, but also off ers a full set of complementary services and facilities, 
such as conference facilities, spa, swimming pool and others. Th e quality and quantity of accommoda-
tion services provided by hotel industry aff ect the image of a destination, since hotel industry, instead 
of just providing lodging, off ers food and beverage services, leisure and entertainment facilities, and 
business and conference services. Hotels are not just the major consumers of locally supplied goods and 
services, and imported goods, they also create signifi cant employment opportunities for destinations. 

Although hotel occupancies benefi t from inbound international tourists, they are also infl uenced by the 
growth of domestic tourism. For instance, during school holidays, there will be a surge in the demand 
for hotel rooms by domestic travellers. Th e infl ow of business travellers is dependent on the number of 
meetings, incentive travel, conventions and exhibitions (MICE) events hosted by a destination. Desti-
nations are competing to be the hosts of diff erent MICE events. However, the success of a destination 
to be the host of such events will depend on the availability of reliable supply of hotel rooms which is 
close to state-of-the-art convention centres, exhibition halls, or meeting venues. Entertainment, food, 
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shopping, and other lifestyle options must also be in close proximity. Some of the major hotels can 
provide the needed facilities to increase the ability of a destination to attract MICE events under one 
roof.   For instance, Marina Bay Sands is an integrated resort in Singapore which has one of Singa-
pore’s largest luxury shopping malls, a museum, a 1-hectare roof terrace, an exhibition and convention 
centre, a casino, more than 80 restaurants and other facilities (see https://www.marinabaysands.com).

A destination can have a strong and vibrant tourism industry which can improve the economic health 
of that destination if this industry is supported by a growing hotel industry. Recognising the importance 
of hotel industry, a number of empirical studies related to tourism focus mainly on identifying the 
determinants of hotel rooms demanded or hotel room rates.  In other words, currently, the demand 
function and inverse demand function for hotel rooms are estimated to explain the levels and patterns 
of hotel rooms demanded and hotel room rates, respectively, at a destination to facilitate tourism plann-
ing, marketing and destination management. Both inverse demand and demand functions, usually, 
use the theory of demand to identify a set of variables as the key determinants of each stated function. 

Number of hotel rooms sold per period is used as the dependent variable of the model if researchers 
are estimating the demand function for hotel rooms. Corgel, Lane, and Walls (2013) try to address 
the extent to which aggregate hotel demand in the US is aff ected by currency exchange rates while 
controlling for other key determinants of the demand. Th eir study shows that currency exchange rates 
infl uence the demand for hotels in the US; with disaggregate data, currency exchange rates aff ect hotel 
demand among the higher priced and quality hotels in the US, such as hotels in luxury, upper-upscale, 
and upscale segments.

Others would identify the factors that infl uence hotel room rates with an inverse demand function. 
For such studies, hotel room rates are used as the dependent variable. Lee (2011) uses GARCH-M
(1, 1) with 3 independent variables: internal economic activities, number of inbound tourists, and 
terrorist activities happened in the neighbouring countries in ASEAN to estimate the inverse demand 
for hotel rooms in Singapore. Th e main fi nding of this paper is that terrorist attacks in the neighbour-
ing countries of Singapore have negative eff ects on hotel room rates. Israeli (2002) shows that star 
rating is the predictor of hotel room rates across diff erent time periods and locations in Israel with 
regression analysis.  

Other studies have examined the inter-relationship between hotel room supply and demand functi-
ons with a simultaneous equation framework. Under this framework, equilibrium condition where 
quantity demanded is equal to quantity supplied is used. Tsai, Kang, Yeh, and Suh (2006), and Qu, Xu, 
and Tan (2002) use this framework to study the interaction between hotel room supply and demand 
in Las Vegas and in Hong Kong, respectively.  Estimating simultaneous equation framework with the 
two-stage least squares estimation using annual data from 1980 to 1998, Qu et al. (2002) fi nd that 
both 1990-91 recession and the 1997-1998 Asian fi nancial crisis have negative eff ects on the demand 
for hotel rooms, but the 1997-1998 Asian fi nancial crisis has positive impact on the hotel room rates 
which is the dependent variable in the supply function of Hong Kong hotel industry. Using the same 
estimation method as Qu et al. (2002), Tsai et al. (2006) show that current hotel room rates, 12-month 
lag 3-month Treasury bill rate and 12-month lag gaming revenue per room are aff ecting the supply 
function of hotel room, and current consumer price index is aff ecting the demand function for hotel 
rooms in Las Vegas, with monthly data from January 1991 to December 1999.

In summary, the mentioned 3 approaches in the existing empirical literature rely on the theory of de-
mand to develop a framework for estimation. All of them focus on the interactions between quantity 
demanded and price. Also, simultaneous equation framework relies on a further requirement: market 
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equilibrium condition. Th e demand function or/and market equilibrium are used as the theoretical 
foundations for such studies because researchers are exposed to these concepts when they pursued their 
studies. Standard tourism textbooks, such as Th e Economics of Tourism by Stabler, Papatheodorou, 
and Sinclair (2010), and Tourism: Principles and Practice by Fletcher, Fyall, Gilbert, and Wanhill 
(2018), put an emphasis on these concepts when they discuss price determination in tourism industry. 

We have to question whether a good knowledge of these 3 approaches will help policy makers in the 
tourism industry, managers and researchers of hotel industry to understand the movement of hotel 
room rates in the planning and management of travel and tourism.  Hotel room stock of a destination 
cannot be increased immediately. A hotel related redevelopment/development activity takes years to 
complete. Only after its completion, the number of hotel rooms can be increased. Th e supply curve 
of hotel rooms for hotel industry is perfectly inelastic in the short-run. Even during peak seasons, 
only a fraction of hotels face overdemand. Sun, Rodriguez, Wu, and Chuang (2013) state that hosting 
large-scale, high-profi le sporting events may not lead to the expected volume of hotel occupancies. 
Using the 2009 World Games that took place in Kaohsiung, Taiwan, from 16 to 26 July, 2009 as a 
case study, they fi nd that for the month of July 2009, the occupancy rate of Kaohsiung tourism hotels 
was 64%, and that of general hotels was 47%, which was only 2% and 4% higher than the national 
average respectively. Also, Singapore Tourism Board (2016) shows that the annual average occupancy 
rates of hotels in Singapore did not hit more than 90% for the period 2006-2015. Since the quantity 
of hotel rooms demanded is generally smaller than the quantity supplied, there is always an excess 
supply of hotel rooms in this industry.

Th e main focus of this research paper is to challenge the suitability of existing demand theory and 
market equilibrium condition in explaining the movement of hotel room rates. Since hotel industry 
generally has an excess supply of rooms, this paper develops a simple theoretical foundation to illustrate 
how the excess supply in hotel industry can infl uence hotel room rates. Th is paper also shows how 
the proposed excess supply framework can be tested empirically. It proposes the excess supply of hotel 
rooms can be proxied by hotel occupancy rate. It suggests how the proposed theoretical foundation 
can be investigated with appropriate empirical research techniques. Th erefore, this paper does not just 
contribute to the theoretical literature in explaining the determination of hotel room rates, it also adds 
empirical literature in this area.  

2. Theoretical foundation
To develop a simple model of the determination of hotel room rates, we assume rooms of a hotel are 
homogenous. Let QS be the number of rooms a hotel has and QD be the number of rooms demanded. 
In a given period, number of occupied rooms of a hotel is equal to QD if QD<QS or QS if QD≥QS. Hence, 
hotel occupancy rate, OR, can be defi ned as min{QD, QS}/QS. Let RR be the actual hotel room rate. 
Because of the assumption of homogenous rooms, all rooms will face identical hotel room rate in the 
same period. Th e rooms of a hotel may be fully occupied during a peak season. However, a luxury hotel 
may still have unoccupied rooms during the same period. During the off -peak period, occupancy rate 
of a hotel is typically low. At the extreme, occupancy rate of some hotels may even be zero. 

To avoid the loss of revenue associated with unoccupied room, a hotel will off er sales promotion scheme 
for group booking, advanced reservation, corporate contract and others. Sales promotion scheme off e-
red by a hotel is complex. Th e levels of discounting vary from period to period and during the same 
period several sales promotions may be adopted by a hotel not only to retain its regular customers 
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but also to attract tourists who may not choose it for accommodation services at the full rack room 
rate. Usually, during off -peak period, when occupancy rate is low, a hotel will adopt a more aggressi-
ve sales promotion scheme to fi ll its rooms suggesting that actual room rate and occupancy rate are 
positively related, dRR/dOR>0. But, when occupancy rate is 0, a hotel will not provide "free" rooms 
and wants to avoid low price because this will create substandard quality signal and that hotel is also 
unable to cover its variable operating costs. Th e relationship between room rate and occupancy rate is 
illustrated in Figure 1. At the occupancy rate of 0, the minimum room rate is RRmin. When occupancy 
rate increases, room rate will increase. However, such positive relationship can be non-linear. When 
occupancy rate reaches the desirable level, ORD, or higher, room rate will be at the full rack room rate, 
RRF.  Such relationship can be generalised to the hotel industry of a destination. In this case, the focus 
will be on establishing the relationship between average hotel room rate and average occupancy rate. 

Figure 1
Graphical presentation of theoretical foundation
 

Since the occupancy rate of a hotel and the excess supply of its rooms are inversely related, the excess 
supply of its rooms has a negative impact on its room rates as shown by the equation below:

RR=f(QS-QD , X)               (1)

where X is a vector of other variables which can shift the curve in Figure 1. Th is vector will be discussed 
further in the next section. 

3. Model, data, methodology and results
In this section, Equation (1) is estimated to confi rm the presence of negative relationship between 
hotel room rates and excess supply of hotel rooms, which is the existence of the upward sloping por-
tion of the curve in Figure 1. It also means that the presence of a positive relationship between hotel 
room rate and occupancy rate is investigated.  To avoid misspecifi cation of the model, in terms of 
omitting important independent variables, additional independent variables, as presented by vector 
X, are added. Th e estimated model is: 

RR=f(OR, EP, TA)               (2)

Room rate

Occupancy rate 
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where RR is room rate; OR is occupancy rate; EP is economic performance of a destination; and TA 
is total international tourist arrivals. EP and TA are the variables in vector X. Wheaton and Rossoff  
(1998) state that domestic economic conditions strongly infl uence the number of rooms occupied. 
Th e inbound tourists received by a destination also aff ect the demand for hotel rooms. To capture the 
important connections between domestic economy and the demand for hotel rooms, and between 
inbound tourists and the demand for hotel rooms, which subsequently infl uence hotel room rates, EP 
and TA are included in Equation (2) as additional independent variables. Th erefore, Equation (2) 
suggests that RR is infl uenced by an internal factor and 2 external factors. OR is treated as the only 
internal factor because it explains the upward sloping portion of the curve in Figure 1. Such relationship 
between RR and OR refers to "internal" to hotel industry as it is a movement along the curve. Both 
EP and TA represent external factors because a change in one of these may shift the curve discussed 
in Figure 1. EP captures the domestic external factor, whereas TA represents the international external 
factor which can infl uence the hotel industry.     

Annual data from 1991 till 2017 are utilized in this study. Th is study uses four variables, average room 
rate (proxy for RR), GDP per capita measured at constant 2010 USD (proxy for EP), average hotel room 
occupancy rate (proxy for OR), and total international visitor arrivals by country of residence (proxy for 
TA). RR, OR, and TA are from Singapore Tourism Board. EP is from World Development Indicators. 
Singapore Tourism Board defi nes average room rate as total room revenue divided by gross lettings 
and average occupancy rate as gross lettings in terms of room nights divided by available room nights.

Since time series are used in this study, to avoid spurious regression, pre-testing for unit roots with 
the augmented Dickey and Fuller (1979, 1981), ADF, test is carried out. Given that the results of the 
ADF test may be aff ected by the inclusion of intercept, the inclusion of both intercept and time trend, 
and the selection of lag length,  1) graphical presentation of each time series is analysed to determine 
whether a time trend is needed by the ADF test and 2) the lag length is determined by the Schwarz 
Criterion but with the maximum number of lags fi xed at 3 because annual data is used and the sample 
size is small. To confi rm the results of the ADF test, the Ng and Perron (2001), NP, test that yields 
substantial size and power improvement over the ADF test is also implemented.  Th e lag length of 
spectral GLS-detrended AR in the NP test is also determined by Schwarz Criterion with the maximum 
number of lags fi xed at 3. Both unit root tests are performed so that the conclusion for the presence 
of the number of unit roots is robust. 

Figure 2 to Figure 5 show the time series plot of the level of each variable. From Figure 2 and Figure 5, 
it can conclude that both TA and EP exhibit an upward trend. Th erefore, an intercept and a time trend 
are added when the ADF and NP tests are performed on these 2 variables. From Figures 3 and 4, it can 
be concluded that both RR and OR do not show a trend, except RR has an obvious structural break. 
Th erefore, the ADF and NP tests are performed on these 2 variables with an intercept only. Figure 6 
to Figure 9 exhibit time series plot of the fi rst diff erence of each variable. Generally, each of the fi rst 
diff erence of a variable does not exhibit an obvious trend, does not have a mean which is equal to zero 
and exhibits a structural change. Based on these observations, the ADF and NP tests with an intercept 
is applied on the fi rst diff erence of a variable. Th e results of the ADF test are shown in Table 1. Th e 
results suggest that each of these variables is integrated of order 1, except OR is integrated of order 0. 
Th e results of the NP test are reported in Table 2. Th e results of the NP test support the fi ndings of 
the ADF test. Th erefore, none of the variables is integrated of order higher than 1. 
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Figure 2
Time series plot of total international visitor arrivals

Figure 3
Time series plot of average hotel room occupancy rate

Figure 4
Time series plot of average room rate
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Figure 5
Time series plot of GDP per capita

Figure 6
Time series plot of the fi rst diff erence of total tourist arrivals

Figure 7
Time series plot of the fi rst diff erence of hotel room occupancy rate
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Figure 8
Time series plot of the fi rst diff erence of average room rate

 Figure 9
Time series plot of the fi rst diff erence of GDP per capita

Table 1
Results of augmented Dickey-Fuller test

Variable Lag Test statistic

RR 0 -0.9255
∆RR 0 -4.5362***
OR 0 -2.9323*
∆OR 0 -5.3589***
EP 0 -2.7120
∆EP 1 -5.2097***
TA 0 -1.1961
∆TA 0 -4.5417***

*, **, *** denote statistically signifi cant at the 10%, 
5% and 1% levels, respectively.
Critical values are obtained from MacKinnon (1996).
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Table 2
Results of Ng and Perron test

Variable Lag MZ
a

MZ
t

MSB MPT

RR 0 -1.8491 -0.8530 0.4613 11.8638
∆RR 0 -12.4109** -2.4839** 0.2001** 2.0014**
OR 0 -9.5633** -2.1460** 0.2244** 2.7161**
∆OR 0 -12.3594** -2.4857** 0.2011** 1.9830**
EP 0 -9.5117 -2.1752 0.2287 9.6027
∆EP 1 -31.6299*** -3.9704*** 0.1255*** 0.7938***
TA 0 -3.4895 -1.1687 0.3349 23.4755
∆TA 0 -12.4615** -2.4790** 0.1989** 2.0314**

*, **, *** denote statistically signifi cant at the 10%, 5% and 1% levels, respectively.

Although graphical presentation, in particular time series plot, has been used to reveal the patterns in 
each time series, it can only provide preliminary and informal idea of the nature of trend and structural 
breaks. From time series plot, structural break(s) can be clearly observed in the level/fi rst diff erence of 
few variables. Although Perron (1989) shows that the standard unit root tests, such as the ADF test, can 
have low power when the true data generating process is stationary with a structural break, this study 
does not perform unit root test with a single structural break, such as Zivot and Andrews (1992) test 
or unit root test with more than one structural break, such as Lee and Strazicich (2003) test because 
both ADF and NP tests conclude consistently that the fi rst diff erence of each variable is stationary. 
In summary, because the presence of structural break(s) reduces the ability of standard unit root tests 
to reject a false unit root null hypothesis, and both ADF and NP tests reject the null hypothesis of 
non-stationary fi rst diff erence of each variable, unit root tests with structural break(s) are not needed 
to show each of these variables is integrated of order higher than 1.

Since this study has a mixture of I(1) and I(0) variables, and uses a sample with only 27 observations, 
to empirically confi rm RR is correlated with OR with the presence of other control variables, the model 
will be estimated by the bounds testing approach to cointegration developed by Pesaran, Shin, and 
Smith (2001). Th is approach is utilised because it is applicable when variables are not integrated of 
order higher than 1 and the estimators of long-run coeffi  cients are super-consistent in small sample 
size (Pesaran & Shin, 1999). First, an autoregressive distributed lag model as stated by Equation (3) 
is estimated:

                (3)

Th e values of p, q, r and s are selected based on Akaike Information Criterion (AIC) and Schwarz 
Criterion (SC). Because diff erent values of p, q, r and s may lead to signifi cant change in results, both 
criteria are used to confi rm the consistency of fi ndings. Based on the values of p, q, r and s, Equation 
(3) will then be reparameterised into the following equation:

                

                (4)

Th e null hypothesis is  indicating that these 4 variables are not cointegrated. 
If cointegration is found, cointegrating coeffi  cients are obtained to estimate error correction model 
(ECM) as below:
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where ECt-1 is one lag error correction term. Th is is the Case II (restricted intercept and no trend) 
defi ned in Pesaran et al. (2001).

Th e lag orders selected by AIC are p=2, q=2, r=3 and s=3, and by SIC are p=1, q=0, r=0 and 
s=1. Both information criteria select diff erent ARDL models. Th e F statistics for Equation (4) based 
on AIC is 6.0832, and based on SC is 6.7403. Although both test statistics are higher than I(1) bound 
of Narayan (2005) at sample size equal to 30 at the 1% signifi cance level, the obtained results are 
not reliable because each of them fails at least one of the diagnostic tests. Model selected by AIC fails 
CUSUM test. Model selected by SC fails CUSUMSQ test and has heteroscedastic disturbance terms. 

Th e results of diagnostic tests suggest that the models may be mis-specifi ed. In order to avoid model 
mis-specifi cation, two dummy variables, AFC=the dummy variable for Asian Financial Crisis (1 if 
1997 or 1998, 0 elsewhere) and GFC=the dummy variable for Global Financial Crisis (1 if 2008 or 
2009, 0 elsewhere), are added into Equations (3), (4) and (5) as fi xed regressors. With the presence 
of dummy variables, the lag orders selected by both AIC and SC are p=2, q=2, r=3 and s=3. Both 
information criteria select the same ARDL model. Th e F statistics for Equation (4) is 6.4286. Th e test 
statistic is higher than I(1) bound of Narayan (2005) at the 1% signifi cance level, suggesting that the 
null hypothesis is rejected and there is a cointegrated relationship among these 4 variables.  Th en, the 
estimated ARDL models are reparameterised to obtain the long-run relationship among these variables 
as reported in Table 3. Each independent variable is statistically signifi cant at 10% level, except TA. 
Since the estimated coeffi  cients of EP and OR are positive, EP and OR are positively correlated with 
RR. Since TA is statistically insignifi cant, we conclude that TA is not correlated with RR. 

Table 3
Results of cointegrating regression

Independent 
variable

Dependent variable: 
RR

Intercept -670.0873**
(236.2917)

EP 0.0078*
(0.0037)

TA -1.68x10-5

(1.16x10-5)

OR 8.4778**
(2.6484)

*, **, *** the individual coeffi  cient is statistically signifi cant at 
the 10%, 5% and 1% levels, respectively.
Standard error of each estimated coeffi  cient is in the parenthesis.

In Equation (5), δ is the speed of adjustment. Th e estimated value of δ is -0.7221 and has a standard 
error equals to 0.1040. It is statistically signifi cant even at 1% level with the expected sign and magnitude. 
Th e sign, magnitude and statistical signifi cance of the estimated speed of adjustment corroborate the 
presence of cointegration (Granger, Huang, & Yang, 2000). Since the estimated value of δ is close to 
-1, the disequilibrium from the previous period’s shock will converge back to the long-run equilibrium 
at high speed. Th e parameter stability is tested by CUSUM and CUSUMSQ tests. Figures 10 and 11 
present CUSUM and CUSUMSQ tests, respectively. Both tests suggest that the obtained equation is 
stable. Jarque-Bera test statistic is 0.5260 and suggests that normal distribution assumption holds. 
Breusch-Godfrey chi-square test statistic with degree of freedom equals to 1 for the presence of fi rst 
order autocorrelation is 2.4254 and Bresuch-Pagan chi-square test statistic with degree of freedom 

 (5)
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equals to 15 is 19.0981. Both tests indicate that disturbance terms are homoscedastic and are not 
serially correlated. Th ese diagnostic tests suggest that the model specifi cation is appropriate. Case III 
(unrestricted intercept and no trend) proposed by Pesaran et al. (2001) also produces similar results, 
but the results are not reported here. Case IV and Case V are not considered in this study because RR 
does not exhibit obvious trend.

Figure 10
Result of CUSUM test

Figure 11
Result of CUSUMSQ test

4. Conclusion
Hotel industry faces excess supply frequently. Th erefore, it is imperative for us to challenge the appro-
priateness of existing empirical literature that explains the determinants of hotel room rates with an 
inverse demand function or market equilibrium condition. In this study, a simple theoretical framework 
relying on disequilibrium market condition, the presence of excess supply, is developed to explain the 
inverse relationship between excess supply of hotel rooms and hotel room rates so that we can gain a 
better understanding of changing hotel room rates in reality. 
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To show that this simple theoretical framework is able to explain the reality, cointegration and error 
correction model are estimated with appropriate control variables to avoid misspecifi cation of the 
model. It is found that economic performance of Singapore has a positive eff ect on hotel room rates 
and excess supply of rooms has a negative impact on hotel room rates. However, the number of in-
bound international tourists has no eff ect on hotel room rates. Th e fi ndings confi rm that economic 
performance is a variable in vector X of Equation (1) which shifts the curve in Figure 1 upward, and 
the number of inbound international tourists should be excluded from vector X.  Th is suggests that 
with a given excess supply (occupancy rate), when an economy is growing, a higher hotel room rate 
is needed to cover the rising labour costs and material costs caused by infl ation. To avoid model mis-
specifi cation, occurrences of major events, such as crises, must be captured as exogenous regressors 
in the estimated model. Lastly, when hotel occupancy rate is used as an independent variable of the 
determination of hotel room rate (see Lei & Lam, 2015), such empirical study accepts the presence 
of excess supply in a hotel or a hotel industry.  

In summary, this study makes several contributions to the literature. It explains why basic economic 
theory for price determination fails to explain the movement of room rates in hotel industry. It de-
velops a simple excess supply framework to explain the changes in room rates while still takes into 
account of the complexity of hotel industry. Furthermore, this framework can be understood easily by 
the students in the fi eld of tourism with abstraction from the reality but still reminding them about 
the complexity of hotel industry. It ends with a data analysis to validate the proposed framework. 
Th is paper also suggests that occupancy rates and room rates, together with relevant control variables 
can be used to create a revenue management framework for practitioners. However, there are several 
limitations to this study. Current study only looks at the aggregate data of Singapore with time series 
econometric techniques. Future research may focus on fi rm level data of diff erent hotels with cross-
sectional econometric techniques. In addition, theoretical foundation must be strengthened to explain 
why diff erent control variables are included in this framework.    
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