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Abstract 
As the global economy is growing and recovering, the number of international travelers has been increasing. Many benefits could be reaped from the Travel and Tourism (T&T) industry such as tourism receipts and drop in unemployment. Both monetary receipts and employment in the T&T industry for Singapore is predicted to grow in the following years until 2028; this makes the industry a profitable sector to focus on for the government. As Singapore lacks natural resources or landscapes to attract tourists, most of the attractions are artificial. This paper uses data from 2000 to 2017 and aims to determine which of the major tourism investments that have been conducted to increase the accessibility and attractiveness of Singapore significantly draw foreign tourists. Year dummies would be used as the proxies for major tourism investments and are the focus of this study. Other determinants of tourist arrivals such as the origin countries’ population size, income, exchange rate, education, and health are included to ensure the reliability of the models’ coefficients. The fixed effect panel data results suggest that the international visitor arrivals are significantly growing from the year 2011 onwards due to the development in and around the 2 Integrated Resorts which are Marina Bay Sands and Resorts World Sentosa.   
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1. Introduction

With the growth of the economy and recovery after the recession in 2008, the tourism and travel industry has been on the receiving end of good fortune. In 2000, 682.1 million international visitors worldwide were recorded by the United Nations World Tourism Organization. The number has been consistently increasing despite a slight dip in the 2009 figures after the recession in 2008, reaching its highest point in 2018 with 1.4 billion (Roser, 2019). 
Income generated from the direct sales of products and services to tourists such as accommodation, transportation, entertainment, and attractions ranging from cultural, culinary, retail, sports, to recreational services cover the direct contributions from travel and tourism (from here on T&T). Adding this to the indirect and induced contributions from public and private investments, supply chain effects, and spending from those directly employed in T&T lead to the total economic impact of the industry towards Gross Domestic Product (GDP). The global direct and total impact in 2017 was 2.57 trillion USD and 8.27 trillion USD or 3.23% and 10.4% of the world’s GDP respectively. In growth terms, the T&T GDP in 2017 was 50% higher than the global economy’s in 2017 (4.6% and 3% consecutively); it has also outpaced the latter for 7 years in a row (World Travel & Tourism Council, 2018). 
Singapore is a small country with only 721.5 km2, but it is a relatively developed and urbanized one. In terms of natural resources and landscapes, it is more disadvantaged compared to its neighboring countries such as Indonesia, Malaysia, and Thailand. However, the tourism development in Singapore managed to bring 18.5 million visitors in 2018 which is a 6.2% increase compared to the same period from 2017 (Singapore Department of Statistics, n.d.). As an illustration, Indonesia, which has a total area of almost 2 million km2 (more than 2,640 times larger in terms of area), had less than 15 million visitors in 2018 (Prodjo, 2018). Below is a line chart depicting the yearly comparison of international visitor arrivals in both countries. 
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Figure 1. Line chart depicting the comparison for international visitor arrivals between Indonesia and Singapore from 2000 to 2018
As seen in Figure 1, Singapore has always been consistently performing better than Indonesia in terms of the number of arrivals. Marshall (2016) suggested that one of the reasons is the meticulous planning undergone by Singaporean authorities with regards to the urban, transportation, and economic sectors. The small size of Singapore has also made it possible to conduct such a carefully planned and managed land development, each with a dedicated purpose, down to the very last hectare. Moreover, Singapore is strategically located in the heart of Asia and the mouth of Malacca Straits, allowing it to be the crossroad between East and West.  
Therefore, it is interesting to conduct research on Singapore’s major tourism investments and to find out how a country that has little natural resources with regards to tourism become one of Southeast Asia’s most attractive destinations. Moreover, most of Singapore’s tourist attractions are man-made such as Merlion, Marina Bay Sands, and Gardens by the Bay. This creates the opportunity for Singapore’s government to plan tourism development regarding the location, urban density, and other factors before the attractions were built. The definition of major tourism investments here is the public or private investments that are not only for augmenting the region’s ease of being reached and entered but also for heightening the visitors’ interests and appeal to the senses.  
Thus, the following research question is proposed:  

What are the impacts of major tourism investments on international visitor arrivals in Singapore?

Tourism also plays a big part towards Singapore’s economy, as shown in the tourism-output multiplier of 1.97 which is significantly higher than the country’s overall output multiplier of 1.38 (Khan, Phang, & Toh, 1995). Successful planning and management of tourism investments could also bring more employment opportunities and cultural understanding thereby alleviating poverty and promoting peace, security, and intercultural appreciation (Twining-Ward & Shiels, 2017). Although similar research for Singapore has been done by Agiomirgianakis, Serenis, and Tsounis (2015), this paper would conduct the research with different variables and a broader timeline. Hence, it would give a more renewed perspective on the matter and bridging the gap for further research. This makes the topic a socially and scientifically relevant concept that should be explored further.  
The main purpose of this thesis is to analyze the impacts of major tourism investments on international tourist arrivals to Singapore while controlling for other tourism determinants. In the next section, the theoretical framework consists of reviews of previous literature mainly analyzing tourism determinants and potential benefits reaped for tourism growth. It is followed by data and methodology for the empirical research conducted; in this section, the definition of the variables used, their sources, and explanation of the econometric model are given. Subsequently, results from the panel data analysis are given. The numbers and their implications would be reviewed in the discussion part. Lastly, the conclusion would answer the research question stated in the introduction and provide a summary of the main findings, limitations, and suggestions for further research. 

2. [bookmark: _Hlk9415688]Theoretical Framework
Plenty of research has been conducted to find the determinants of both tourism investments and flow for various regions and countries. Some of the relevant literature would be discussed below. Firstly, explanation of similar previous literature about the determinants of international tourist arrivals and the variables that are often encountered in T&T papers are discussed. Secondly, some background information regarding the history of Singapore’s tourism development from the period surrounding its independence to the current period is given. Lastly, the impacts of tourism into Singapore would be given. 
2.1. Previous research
There are a number of factors that could affect the demand side of tourist arrivals; studies have found that the economic conditions of both the host and tourists’ origin countries – which are typically measured as real GDP per capita − in particular play a significant role. Other aspects that are present in the demand-driven side of any country’s tourism comprise of the effective exchange rate, price comparisons between the feasible destinations, and quality of the host countries’ tourism infrastructure. 
Agiomirgianakis, Serenis, and Tsounis (2015) used panel data analysis in their study to examine the timing impact for short-run governmental tourism policies. The variables they have chosen as determinants for tourist flows were GDP per capita of the tourists’ origin countries as a measure for disposable income, the real exchange rate between Singapore and each country of origin multiplied by their price levels as a competitiveness indicator of Singapore’s tourism, exchange rate volatility (ERV), and difference of temperatures between Singapore and the capital or largest city of the tourists’ origin countries. The GDP per capita of the tourists’ origin countries proved to be effective in affecting tourist arrivals 4-6 months, the competitiveness of Singapore’s tourism and weather difference 7-9 months, and ERV 10-12 months prior to departure respectively.   
For the case of Malaysia, Giap, Gopalan, and Ye (2016) did a study using stepwise regression to choose the best explanatory variables and Geweke causality to find the drivers behind the growth of the travel and tourism industry. The results from the stepwise regression showed four significant explanatory variables out of nine namely public expenditure on tourism (percent of GDP), capital investment on tourism (percent of GDP), air transport infrastructure, and religious unrest. Amongst the four, air transport infrastructure depicted its importance and showed 1%-level significance while religious unrest was significant at 10%-level in the causality of international tourist arrivals. When the researchers grouped the nine variables into four environments (see Table 1 below), the environment and infrastructure did not pass the white noise test; this meant that the variables in this environment had zero mean, zero correlation with other variables, and constant variance which made predicting them not possible. 
Table 1. The four environment and the respective variables included in the analysis
	Environment
	Variables

	Environmental and Infrastructure Environment
	Airport Facilities; Air Quality; Internet Users

	Purchasing Power Environment
	Exchange Rate; Consumer Price Index

	Government Policy Environment
	Government Expenditure on Tourism (% of GDP); Capital Investment on Tourism (% of GDP)

	Safety and Security Environment
	Public Security and Safety; Religious Unrest


Note. Reprinted from “Drivers of growth in the travel and tourism industry in Malaysia: A Geweke causality analysis” by T. K. Giap, S. Gopalan, and Y. Ye, 2016, Economies, 4. Copyright 2016 by the authors.
Nonetheless, government policy and safety and security displayed significant bidirectional association at 1%-level. Hence, the authors suggested Malaysian government to invest in improving the transportation facilities especially those for international visitors, enforcing security, law, and order to prevent religious conflicts, and increasing promotional efforts for the T&T industry.  
From the literature above, there seem to be several variables that are frequently used. Lim (1997) conducted a review for 100 empirical literature studying T&T and stated that the income of the tourists, relative prices of goods and services between the prospective countries and their competitors, transportation costs, and exchange rate were the most used explanatory variables in published papers related to T&T. In the following section, some of these variables would be explained.

2.1.1. Frequently encountered variables 
Income. International travels cost money and are typically considered as a luxury good (Crouch, 1994). Since demand for luxury goods increases proportionally to income or even greater and is usually conspicuously consumed to increase the socio-economic status of the individuals, the most appropriate measure of income would be the leftover income after basic necessities and taxes are paid. However, this measure is not easily available due to its subjectivity and difficulty to calculate; therefore, researchers use a lot of other substitutes such as disposable income, GDP per capita, or (less frequently) foreign travel expenditures. It is also likely that people might save their income for months in advance of the travel, so not only the current income of people in the origin countries but also the lagged income could be included in the model. If both current and lagged measures of income are included simultaneously, the lagged income would be reflecting dynamics. When it is only the lagged income used, then it would be the representation of income (Lim, 1997).
Price. The goods and services that tourists will pay at the destination countries should also be considered. Most researchers divide this into two: costs of living and transportation (Martin & Witt, 1987). Transportation costs are not frequently included as they are hard to encounter and determine; usually, they are seasonal (peak vs non-peak season) and priced according to how far in advance the individuals buy the tickets. According to Morley (1994), the costs of living in the destination can be reasonably estimated by the Consumer Price Index (CPI). The relative price of destination to the home country is computed with the following formula: 

where  is the relative price of destination i in time period t;  is the CPI of destination i in time period t;  is the CPI of origin j in time period t; and  is the exchange rate of the currency in j in terms of the currency in i in time period t. 
Exchange Rates. Information about exchange rates are easy to find and is regularly updated. Several researchers stated that this leads to the travelers being better informed about changes in exchange rates rather than changes in the travel destination’s prices; consequently, they react to the former more often than the latter in making decisions (Artus, 1970; Gray, 1966). Culiuc (2014) found that real exchange rates in the destination significantly impact tourism flows. He estimated the elasticity between the bilateral exchange rate and arrivals to be around 0.2; this means that when the home country’s currency appreciates by 1%, the arrivals tend to increase by 0.2%. 
Population. It is logical that countries with larger populations will generate more travelers. Nevertheless, caution should be taken when including both population and an income measure that is in terms of capita as there might be high correlation leading to multicollinearity (Leitão, 2010). One way to include population while preventing the problem aforementioned is to include both the dependent variable and determinants of travel demand in per capita terms by dividing all of them with population of the origin countries; by doing this, the impact from an upsurge of arrivals that is only due to the population growth could be controlled (Toh, Khan, & Goh, 2006). Demographics of the population divided by their age or levels of education are also used. This is done to check for the influences different categories have on tourism flows. 
Tourists’ attributes. Sociodemographic characteristics of the tourists, such as their age, education, and health are often incorporated to study the motivations and travel behaviors of certain segments of the population. A study conducted by Tsiotsou and Vasioti (2006) found better satisfaction with regards to their travel experiences by older and higher educated people while Barros and Machado (2010) noticed that individuals with higher educational attainment tend to stay longer. Tourist destinations might also be attracted to increase their appeal to the aging population due to their higher discretionary income, educational attainment, and life expectancy; especially after retirement when they have plenty of spare time, all of these factors combined encourage these seniors to pursue leisure activities such as international travels (Sellick & Muller, 2004).  
Trends. Some indicators of trends, such as population and its dynamics, are incorporated; Lim (1997) stated that a quarter of the scientific papers reviewed included some measures of trend in their models. In analyzing the impact of trade on Portugal’s tourism flows, Leitão (2010) included total population in the origin country as an explanatory variable and discovered that 1% increase in population leads to 0.620% increase in tourist arrivals. 
Dummies. Dummies are variables that hold only 2 values, which takes either a value of “1” when the event occurs or “0” when it does not. They are added to address concerns regarding seasonality (when monthly or quarterly data is used), one-off events (disease outbreak, major sports events), tourists’ characteristics (gender, age, education), and country situations (political, climate, safety) amongst many others (Lim, 1997). For example, to capture the effect of SARS (Severe Acute Respiratory Syndrome) on tourism arrivals in Malaysia, a dummy for the second quarter in 2003 was added as short-run variables. It took value “1” during the SARS crisis and “0” otherwise. The result showed that for tourists from Singapore, Indonesia, and Brunei, the SARS outbreak had a statistically significant detrimental effect on Malaysia’s tourist arrivals (Salleh, Siong-Hook, Ramachandran, Shuib, & Noor, 2008).      

2.2.  History of Singapore’s tourism development
Like many other cities, Singapore was left as a blank canvas after the allied bombing during the Japanese occupation period in the second world war. It had no natural resources and dependency as a transshipment hub on maritime trade; some areas were covered in swamps and urban infrastructure was lacking. Singapore’s leadership realized the potential tourism would bring to the economy; however, Singapore had scarcity for natural attractions and historical landmarks. 
In the 1950s, Singapore’s government initially suggested that the costs of tourism promotion should be shared between the public and private parties. This created a lag in the development of a promotion board due to the private parties’ reluctance. Eventually, to profit from the flowering promise of mass commercial aviation and growing interest of exotic regions, the Singapore Tourist Promotion Board (STPB) was formed on 1 January 1964 as a platform for cooperation between the public and private parties; it was renamed to Singapore Tourism Board (STB) in 1997 as the mandate grows beyond that of only marketing and promotion but also planning, development, and regulations. Dr. Goh Keng Swee, the Minister of Finance at the time, assigned 2 goals for the STPB namely to attract as many international tourists as possible and to provide a worthy experience which would lead to word-of-mouth marketing.  
Some of the actions done to achieve these goals were advertising, partnering with tourism agencies from the countries that made up the tourism market, ensuring quality hotels, and creating an icon that would give Singapore a distinctive image. 
These efforts were partly financed by taxes charged to those who were deemed to benefit directly from this tourist influx (e.g. first-class hotels) but were later extended to include other beneficiaries (e.g. first-class restaurants, bars). The revenues received were used to fund major tourism developments which managed to increase the visitor arrivals (Figure 2). 
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Figure 2. Significant tourism developments and total visitor arrivals in Singapore from 1964 to 1980. Reprinted from Planning for Tourism: Creating a Vibrant Singapore (p.12-13) by Centre for Liveable Cities, 2015, Singapore: Centre for Liveable Cities. Copyright 2015 by Centre for Liveable Cities. 
During this time, many travelers see Singapore as the tail end of the Pacific tourist traffic flow moving southwards. Dr. Goh proposed a seemingly paradoxical solution that the Singaporean government should help the Indonesian government along with American financial interests to develop Bali which is an Indonesian island on the south of Singapore. He explained that by making Bali an international tourist destination, then Singapore could benefit as the transit point between those tourists moving from places on the north of Singapore such as Taiwan, Hong Kong, or Bangkok to the south of Singapore. This cooperation would benefit both Indonesia and Singapore as the moving tourists might even decide to pay short visits to Singapore while en route (Centre for Liveable Cities, 2015). 
To act as a guideline and provide coherence for national development, Concept Plan was created in 1971. The plan consists of strategic land use and transportation plan covering housing, industrial, recreation, and infrastructure demands over the upcoming 40-50 years. It is still used today and is continuously reviewed every 10 years. 
Working with the private sectors, the government built hotels and conference centers to appeal to leisure and business travelers. In 1975, Lee Kuan Yew commenced the relocation of the international airport from Paya Lebar to Changi which would, with hindsight, establish Singapore as a regional aviation and transit hub.  
An emphasis on preserving local heritage and culture such as Chinatown and Little India was the focus during the 1980s and 1990s. Although in the early 2000s Singapore’s T&T industry initially bloomed, it became stagnant due to regional competition and external economic shocks. These prompted the revitalization of infrastructure and development of profitable and prospective segments namely education and healthcare. 
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Figure 3. Significant tourism developments and total visitor arrivals in Singapore from 2000 to 2012. Reprinted from Planning for Tourism: Creating a Vibrant Singapore (p.72-73) by Centre for Liveable Cities, 2015, Singapore: Centre for Liveable Cities. Copyright 2015 by Centre for Liveable Cities. 
In 2002, the Mass Rapid Transit (MRT) for Changi Airport began operating. This was accompanied by the continued expansion of Changi Airport and accessibility improvement from the airport to the city center as the only public transportations available were buses and taxis before. Although the capacity of the arrivals could still be handled with the existing airport terminals, the expansions were necessitated to enhance Singapore’s competitiveness in terms of air infrastructure and connectivity around the city-state (Phang, 2003). 
A new terminal in Changi Airport for budget airlines was opened on March 2006. The capacity of the terminal was 2.7 million passengers and it was planned to be extended to 7 million in 2009; meanwhile, the passenger throughput was 1.4 and 2 million in 2006 and 2007 respectively (Zhang, Hanaoka, Inamura, & Ishikura, 2008). A couple of years later in 2008, Terminal 3 started operating on 9 January but was officially opened on 25 July, with an annual capacity of 22 million passengers. Akin to other terminals in Changi, T3 boasts various attractions for public and transit passengers such as Butterfly Garden, Crystal Garden, or The Slide (world’s tallest airport slide). It is deemed as the “green” terminal as it is filled with plants such as the 10,000 floras in the Green Wall and equipped with 900 skylights along with reflector panels which allow the sunlight but prevents the tropical heat to stream in. 
The budget terminal, which was condemned as a mistake and embarrassment by the executives of Changi Airport due to the minimal services and dull layout, was later replaced in 2017 with Terminal 4 (T4). T4 became a testing ground for innovative and efficient technologies for self-service and automation such as self-check-in, self-baggage drop, and automated immigration clearance system (Hirsh, 2017). It has a total handling capacity of 16 million passengers annually, so the total annual capacity of Changi Airport becomes 82 million travelers in 2017 (Changi Airport, 2017). 
After the SARS outbreak in 2003 ended, the number of visitors continued to increase rapidly, only dipping slightly after the economic recession in 2008 (Figure 3). The Uniquely Singapore campaign launched in 2004 was considered a success for Singapore’s tourism. Ever since the extensive launch of the campaign, the number of total arrivals increased by 39.76% and the receipts rose by 87.13% reaching 11.6 million visitors and 18.9 billion Singapore Dollars (SGD) in 2010 before it was replaced by the new campaign called YourSingapore (Singapore Tourism Board, 2012). 
From 2008 onwards, the country has explored new undertakings by hosting Formula 1 race and constructing 2 Integrated Resorts (IRs) namely Marina Bay Sands (MBS) and Resorts World Sentosa (RWS) that house the first and only 2 casinos in Singapore. 
Special events are rare, extraordinary, and time-compressed occasions that have the potential to offer a social experience, attract tourists, grab media attention, boost the destination’s image, and bring economic benefits (Jago & Shaw, 2000). The 2008 Singapore Grand Prix was the first major sporting event of its kind to be held at night and the first Formula 1 street racing in Asia. Plenty of complications that could arise such as insufficient lighting, tropical thunderstorms, and heavy rains made government support an inevitable part of the project planning and financing. In return, the government expected approximately 50,000 additional tourists who spend on average 2,000 SGD per year. Eventually, STB recorded 40,000 tourists who stayed on average longer than 5 days when the usual length of stay for tourists is 2 to 3 days and 168 million SGD on revenues because of the Grand Prix. The indirect benefits were the media coverage which encompassed 100 million viewers globally, capturing Singapore’s skyline at night, the smooth and efficient run of events, and the capability of Singapore to host prestigious events. Amongst the 338 Singaporeans surveyed by Henderson, Foo, Lim, and Yip (2010), nearly 83% would recommend the event to friends, 74% intended to visit again, and 91% rated the event a success.  
Although the financial crisis hit in 2008, the repercussions were felt mostly in 2009. Both arrivals and receipts of tourism in Singapore were declining and STB decided to launch BOOST (Building On Opportunities to Strengthen Tourism) program that provided 90 million SGD of assistance directly to the tourism sector. The focus points of BOOST include BOOST Demand to urge both leisure and business visitors to Singapore,  BOOST Funding to give financial backup for tourism businesses such as travel agents or MICE (Meetings, Incentives, Conferences, and Exhibitions) companies, BOOST Capabilities to provide support and trainings that improve the service quality of tourism employees, BOOST Us to encourage Singapore’s residents to enjoy the attractions around the city-state by giving discounts or free tickets, and BOOST Partnership and the Future to drive entities to use the BOOST initiatives and other government schemes available. Additionally, there is a broad-based program called Resilience Package which was backed with 20.5 billion SGD to help companies survive and alleviate unemployment (Singapore Tourism Board, 2009). The real boosts, however, would be brought by the developments in the succeeding year.   
The 2 developments surrounding the IRs are arguably Singapore’s most striking and visible ones; it also shows that Singaporean government is willing to reinvent the city-state to keep up with competition from other cities such as Kuala Lumpur, Hong Kong, and Shanghai and revitalize the tourism industry. In 2004, Request for Concept from interested bidders was asked; after submissions were received, the financial feasibilities of the proposals were studied. A lot of detailed planning and extensive study were conducted since there were some controversies regarding the introduction of casinos due to the social costs that could arise. The government collected feedback from the public and created 2 new organizations, Casino Regulatory Authority and National Council for Problem Gambling, to regulate licenses for casino operators and entry levies for its residents and educate or rehabilitate the citizens from gambling. These IRs − which have hotels, amusement parks, aquariums, museums, and numerous entertainment options − are considered to be huge successes due to the increased publicity of Singapore as a tourist destination and the resulting surge of arrivals (Lee, Bhati, & Murphy, 2013). The following year, MBS opened the ArtScience Museum and RWS opened the Universal Studios Singapore. 
ArtScience Museum is a lotus-shaped building designed to symbolize “The Welcoming Hand of Singapore”. The building has 10 “fingers” that are dedicated to different exhibitions and aimed at bridging the gap between art, science, culture, and technology. Its first permanent exhibition was called Future World: Where Art Meets Science and gained fame as a spot to take photos for social media such as Instagram (Avery, 2019). 
Universal Studios Singapore was Genting Group’s key component to win the bid from the Singaporean government in building an IR as it is the first and only Universal Studios in Southeast Asia and fourth in the world. It was also chosen due to the established brand name that Universal Studios already have globally. The theme park received the honor of being the winner for 2016 Travellers’ Choice Award in the Amusement Parks category in Asia from TripAdvisor for 3 years in a row. In deciding the winners, TripAdvisor uses an algorithm that takes into consideration the quality and quantity of reviews for amusement parks which were collected within the 12-month period (TripAdvisor, 2016). 
A couple of years later, Gardens by the Bay opened its doors on 29 June 2012 to the Bay South area, which is the biggest out of the 3 areas that were planned to be opened. In total, the garden consumed 101-hectare space decorated with 1.5 million plants. The horticulture and garden artistry is also in a prime location of Marina Bay, making this part of the city the new downtown area. According to its website, the attraction is rated as number 1 in Singapore on TripAdvisor and has recorded more than 50 million visitors in October 2018 (Gardens by the Bay, 2018).  
As an expansion of the Wildlife Reserves Singapore, the River Safari was created in 2014 and placed between Singapore Zoo and Night Safari. It boasts itself as the first and only river-themed wildlife park in Asia and cost 160 million SGD to develop. The wildlife includes 240 animal species, 7,500 animals, and 400 plant species which invite roughly 1 million visitors yearly (Wildlife Reserves Singapore, n.d.). 
The following year of 2015 was a fulfilling year, there were 3 aspects that might invite visitors to Singapore: Singapore’s 50 years of independence, Southeast Asian Games host, and National Gallery Singapore opening. Firstly, from 5 to 16 June, there was the 28th Southeast Asian Games. The sporting event hosted roughly 7,000 athletes from 11 countries, with 402 events varying between 36 sports. The total number of visitors is expected to be more than that when the spectators and sports fanatics are included in the calculation. It is planned to fall during the holiday period in the Southeast Asian region to attract visitors as well aside from boosting sports tourism. Hosting the game is one of the events planned as a celebration for its independence from Malaysia. For its independence celebration on August 9, the government declared a 4-day weekend and organized months of preparation for the National Day Parade completed showcasing the multiculturality of Singapore with entertainers, military parade, and firework show. The National Gallery Singapore is an art museum showing the largest collection of Singaporean and Southeast Asian modern art in the world. It is also the largest museum in Singapore and cost 532 million SGD to assemble. Within 1 year of opening, the museum had received positive feedback from locals and foreigners while collecting more than 1.5 million visitors. It also won 2 awards – The Breakthrough Contribution to Tourism and The Best Attraction Experience − from the Singapore Tourism Awards 2016, beating other well-known attractions such as the ArtScience Museum by Marina Bay Sands, Universal Studios Singapore, and Gardens by the Bay (Lin, 2016).       
The tourism campaign Passion Made Possible was launched on 24 August 2017 by STB in cooperation with the Economic Development Board (EDB). The campaign is aimed to tell a story about how Singaporeans and others could achieve both the possible and impossible in Singapore; this comes in realization with how the novelty of the man-made attractions in Singapore is wearing off. The contents are customized for each target market and are delivered not only with Singapore’s personalities – ranging from foodies, athletes, or fashion bloggers – but also with collaborations through foreign-local connections. When Hui and Wan (2003) surveyed 131 people in the departure halls of Changi Airport, they concluded that 60% of them heard about Singapore through mass media such as newspapers or televisions and 52.7% through word-of-mouth. They also found that travelers from different countries have a significant difference in the perceptions of Singapore as a tourist destination which makes customizing advertisement based on the target market an advocated idea. Another recommendation was to cooperate with other Southeast Asian tourism boards to promote the region as doing this would allow Singapore to be the regional and international hub due to its vast connectivity.   
All of these investments are done not only to bolster the leisure but also business travelers which are known to be big spenders as they usually account 20% from the total number of arrivals but more than a third of the receipts. Just as digitalization is increasing its importance to many other areas, STB is also planning to benefit from the advancements of technologies to increase the service and appeal of the attractions in the long run. For future plans, innovations from new technologies will continue to be an area under the spotlight over the coming years (TravelRave, 2013).   

2.3. Benefits of travel and tourism growth in Singapore
The tourism industry has been perceived as one of the feasible sources of long-run economic growth. Schubert, Brida, and Risso (2011) stated that the advantages from tourism are earning foreign exchange for the purchase of imports, stimulating both national and international competition and infrastructure investments, driving the host countries’ income and employment, spilling knowledge, inducing research and development, and improving quantity and quality of human capital.  
The economic impacts of tourism are usually classified into three: direct, indirect, and induced effects. The earnings generated from goods and services purchased by the tourists are the direct effect. Employment creation in the tourism industry is one of the benefits from the direct impact; between the year 2012 and 2022, the global tourism industry is estimated to create 63 million jobs of which 40 million will be in Asia (Lemma, 2014). The income spent from these purchases are consequently spent on inputs needed to produce those goods and services; hence, it created a ripple effect in the tourism supply chain termed the indirect effect. The indirect effect also includes government spending on tourism such as marketing campaigns or visitor services as well as both public and private capital investment in the tourism industry. Typically, the indirect impacts are much larger than direct ones especially in countries with high-value tourism or more dominant domestic tourism, which show the importance of spillover effects gained from the tourism industry. In T20 countries[footnoteRef:1], the indirect effect approximately accounts for 50% of the effect on GDP (Vellas, 2011). Lastly, earnings and expenses of those directly and indirectly involved in the tourism sector are called the induced or dynamic effect (Lemma, 2014).   [1:  T20 countries are members-driven initiatives supported by United Nations World Tourism Organization (UNWTO). Members include Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Mexico, Republic of Korea, Republic of South Africa, Russia, Saudi Arabia, Turkey, United Kingdom, United States of America, European Union and Spain (permanent invitee)] 

Since Singapore lacks natural resources, the travel and tourism industry is one of the key pillars for growth. In 2017, T&T contributed 10.4% and 10% to the world’s GDP and employment respectively. For Singapore, the industry’s direct and total effect to GDP were 17.7 and 43.5 billion SGD or 4.1% and 10.2% in 2017. The direct contribution was predicted to grow by 2.6% in 2018 and 3.2% every year afterward until it hits 24.9 billion SGD or 4.4% of the GDP in 2028; meanwhile, the total effect was predicted to keep growing by approximately 3.5% annually to 64.2 billion SGD or 11.4% of the country’s GDP in 2028. In terms of employment, 4.6% of employment was directly supported by the tourism industry and is expected to increase by 0.4 percentage points, reaching 5% in 2028. Approximately 8.8% or 323,000 were employed directly and indirectly in the industry; this number was also expected to grow by 0.7% in 2018 and 1.2% annually thereafter until 9.5% of total employment in 2028. In other words, tourism would create approximately 45,000 new jobs for Singapore in the span of 11 years (World Travel & Tourism Council, 2018). 

However, in his study about the short-run and long-run relationship between tourism and economic growth using Granger causality, Lee (2008) found only short-run and no long-run evidence on the relationship between tourism and GDP. He speculated that the short-run causality from GDP to tourism was due to the fact that most attractions in Singapore are man-made which require sufficient economic capability in order to build and preserve. Nevertheless, no causal relationship of tourism to GDP was found in the research. Additionally, Singapore’s relatively small size and limited natural attractions could present themselves as challenges for the long-run expansion of the T&T industry.

3. Data and Methodology
3.1.  Data

The data includes 17 countries which account for more than 87% of the foreign visitors in Singapore over an 18-year period from 2000 to 2017 (see Table 2 below). Due to lack of data availability, 2018 has been removed from the dataset and annual data is chosen instead of monthly or quarterly data; annual data also alleviates the seasonality problem that could occur in analyzing tourist arrivals. 

Table 2. Total number of arrivals by tourists’ origin country between 2000 and 2017 and the market share
	Country
	Number of Arrivals
	Percentage share 
of total globally

	Indonesia
	38,816,178
	18.93%

	China
	25,048,286
	12.22%

	Malaysia
	15,353,805
	7.49%

	Australia
	14,537,199
	7.09%

	India
	13,190,831
	6.43%

	Japan
	12,246,311
	5.97%

	United Kingdom
	8,368,583
	4.08%

	Philippines
	8,310,332
	4.05%

	South Korea
	7,689,483
	3.75%

	United States
	7,481,451
	3.65%

	Thailand
	7,068,616
	3.45%

	Hong Kong
	6,914,569
	3.37%

	Taiwan
	4,591,306
	2.24%

	Vietnam
	4,526,296
	2.21%

	France
	2,103,729
	1.03%

	Netherlands
	1,347,468
	0.66%

	Brunei Darussalam
	1,087,297
	0.53%

	Total for 19 countries
	178,681,740
	87.14%

	Total globally 
	205,045,291
	100.00%




Data about Singapore’s tourist statistics such as international visitor arrivals and their countries of origin were obtained from the Singapore Tourism Board (STB). International tourist arrivals are the dependent variable in this research; it is defined by STB as those who travel to Singapore and stay there for less than a year. This number does not include Malaysian citizens arriving by land, returning Singaporean passport or residence permit holders, non-resident air or sea crew members (unless the sea crews come to Singapore to join a ship), and transit or transfer passengers. The information is collected through the disembarkation/embarkation cards by the Immigration and Checkpoints Authority of Singapore (Singapore Tourism Board, n.d.). Lim (1997) identified tourist arrivals or departures as the most frequently used dependent variable in T&T research. It is also more reflective of the tourism demand than the number of nights stayed in registered accommodations as this measure excludes those who stay in unregistered accommodations or relatives and friends’ places. When the histogram of the arrivals is checked, the arrivals seem to be skewed to the right (see Appendix A). To fix this, the variable arrivals is transformed into its natural logarithm form.  
The independent variable in review is major tourism investments; here, they are defined as the public or private investments made in the tourism sector which improved the accessibility or attractiveness of Singapore. Accessibility is the ease of reaching a destination in a given amount of time; it includes factors such as mobility which is the ease of moving around or how much space one can cover in a given amount of time, proximity, transportation system connectivity, affordability, convenience, and social acceptability (Litman, 2017). Attractiveness is usually referred to as the supply-driven force of drawing tourists due to the perceived importance and ability of the destination to satisfy the individuals’ benefits (Mayo & Jarvis, 1981). Major investments are those classified as significant enough to attract new visitors to choose Singapore as a destination or to have the recurring ones visit Singapore again. The investments chosen for each year of the study period were those that give Singapore a distinctive image in comparison to other destinations; therefore, new individual restaurants, shops, or other meeting places are not included as major tourism investments. Some examples of the major tourism investments accounted in the research are tourism promotional campaigns, improvements in transport infrastructure especially for airports since they are the main entrance and exit to Singapore for internationals, and brand-new significant developments such as new museums, integrated resorts, and sports centers. In 2017, investments in the T&T industry were 20 billion SGD or 20.9% of the total investment made. It was expected to increase in 2018 by 4.5% and 5% each year for the next 10 years afterward; in 2028, the investments for T&T would be around 33.9 billion SGD or 24.4% of total investments. The list of major tourism investments in Singapore between 2000 and 2017 could be seen in Appendix B. When the costs of these investments’ developments are available, they are also included in the description. A more comprehensive explanation of the investments’ developments was already given in the second part of the theoretical framework. Since the dataset is arranged annually, the impacts of the major investments here are included as year dummies to answer the research question.
Year dummies. The inclusion of year dummies estimate the difference in the number of arrivals in year t relative to 2001 while keeping other variables constant; they would act as proxies for the effects of the investments from 2002 until 2017, with 2001 being the reference year. The year dummy will take value “1” when it is analyzing the focal year and “0” for other years. The expected signs for the year dummies’ coefficients measuring the impacts of tourism investments (not the one-off events such as SARS outbreak or 2008 financial crisis) are positive. 
To control for other factors affecting the number of international tourist arrivals from the origin countries aside from the major tourism investments, some explanatory variables which could affect the independent variable are incorporated. The control variables chosen such as total population, GDP per capita, GDP per capita growth, gross percentage of tertiary school enrolment, life expectancy at birth (in years), and estimation of political stability and absence of violence/terrorism were taken from World Bank. For Taiwan, the data was not provided in the World Bank database; therefore, other sources such as IMF or Statistical Information Network of the Republic of China were explored. The exchange rate of each country’s currency to Singapore dollars was found in Pacific Exchange Rate Service; Pacific Exchange Rate Service is a database retrieval system for exchange rates allowing the users to choose the currencies, time period, data frequency, and output options. It was developed by Professor Werner Antweiler from University of British Columbia's Sauder School of Business. The data of Brunei Dollar and Burmese (Myanmar) Kyat to Singapore Dollars for the period of 2015 to 2017 could not be found in the Pacific Exchange Rate, so the data of annual currency exchange rates from United Nations Conference on Trade and Development (UNCTAD) was used to fill in the missing values. 

The conceptual model of the research is depicted as follows:
[image: ]
Figure 4. Conceptual model of the effect of major tourism investments on the number of international visitors in Singapore
Population size. Since countries such as Indonesia and China are two of the most populated countries in the world, it is reasonable that their large market shares of the tourist arrivals are due to their large population. Therefore, to account for the size of each country’s, the total population is added to the model. Total population here is defined by World Bank as de facto residents of each country, including those who are not citizens of that country and those who are living there irrespective of the legal status. 
Income. The current or first lag of GDP per capita of the tourists’ origin countries in current US Dollars are the measures of income employed in this paper. Current income is the usual variable included in the tourism determinants models, but Agiomirgianakis, Serenis, and Tsounis (2015) established the effectiveness of visitors’ income 4 to 6 months preceding the journey to Singapore so the first lag of income would also be inputted. Arrangements including both the current and first lag measure of income simultaneously are also studied. A reason to use lagged income variable is that traveling requires planning and saving, especially for lower-income people or long-haul destinations; thus, there may be a delay in the impact of income variations on travel demand. Furthermore, since the data is set annually and do not include any information with regards to the date of the records, lags prevent using a measure of income that the individual has not earned yet to predict his or her traveling behavior (e.g. the individual might be traveling in January but the current GDP per capita might be measured at the end of the year). GDP is the total gross value added by all residents of that country (irrespective of their nationalities), added by the product taxes earned, and subtracted by the subsidies which have not been included in the computation. Then, this number is divided by the midyear population to arrive at the GDP per capita. According to Lim (1997), it was the most used variable in explaining the number of visitors with an estimated 84% of the paper reviewed using some measures of income. It is expected to contribute positively to the number of tourists arriving in Singapore from their respective countries. This is logical as traveling abroad is normally considered as a luxury good; therefore, more income means that once individuals could cover their basic needs, people with more disposable money may be induced to travel overseas more. Lee, Fu, and Peng (2015) has stated the high significance for the income of the tourists’ origin countries in explaining the arrivals in Singapore from those respective countries. From what Massidda and Etzo (2012) found, the responsiveness in changes in income also tends to wear off when income grows, so the GDP per capita growth and its lag would also be tried and tested.
Exchange rates. There are papers which have indicated a significant relationship between exchange rates and tourist arrivals to Singapore (Liu & Sriboonchitta, 2013; Agiomirgianakis, Serenis, & Tsounis, 2015; Lee, Fu, & Peng, 2015). When the currencies of the tourists’ home countries appreciate (depreciate) in relative to the currencies of the destination countries, more (less) travels to the destination countries and expenditures during the trip are generated. The appreciation (depreciation) of Singapore dollars would lead to prices in Singapore to be less (more) competitive. Hence, a positive sign in the coefficient is expected. 
Education. There are a number of reasons higher education may stimulate more international travels. People who hold higher education degrees tend to obtain higher wages (Heckman, Humphries, & Veramendi, 2018); in a study conducted by Carnevale, Smith, and Strohl (2010), Americans with college degrees had earnings twice higher than those with only high school degrees. This correlation has remained the same and it shows that demand for higher educated workers is rising. Similarly, higher wages are usually due to higher job positions, which might require them to travel for business purposes more. An increasing desire to travel might also be caused by more curiosity about the political, social, historical, or cultural conditions of the destination countries that are attributable to the improvements in education (Mason, 2003). Gross percentage of tertiary school enrolment is described as the number of total enrolments to higher education (disregarding age), divided by the corresponding age group population of the level of education, and multiplied by 100%. For tertiary education, the age group used is 5-year after a secondary degree education is received. There might be occurrences where the percentage is above 100% which could be explained by the inclusion of students from all ages that do not fall into the corresponding school-age population; for instance, students who need to repeat an academic year, are under-age due to early school enrolment or quick advancement compared to his/her peers, or are over-age owing to late enrolment or slow development (UNESCO, 2019). Countries with higher proportions of tertiary degree enrolment are expected to contribute more international visitors to Singapore, ceteris paribus. 
Health. Life expectancy at birth is the indication of the health used, with longer life expectancy implying better health of the citizens on average. It is also included in the model because people with good health are likelier to travel more; however, it should be noted that this relationship might be bidirectional, as those who travel more may subsequently benefit from health improvements or be more aware of healthy behaviors (Gu, Zhu, Brown, Hoenig, & Zeng, 2016). 
Safety. Aside from the stability, safety, and security of the destination as a major deciding factor in choosing a holiday location, the stability and security of the tourists’ origin countries may also affect the travel demand of the residents. The estimation of political stability and absence of violence/terrorism is the perceived likelihood — ranging from –2.5 to 2.5 — of political fluctuation and/or politically-induced violence to occur. The higher the estimate of a country means the better stability and safety from violence/terrorism the country is. The measure includes several indicators such as orderly transfers, armed conflict, violent demonstrations, social unrest, government stability, and internal/external conflicts amongst many others (World Bank, n.d.). The impact of this variable is ambiguous. On one side, it might decrease Singapore’s visitors as travel is considered a luxury good and thus might not be the priorities to be fulfilled by these residents. On the other hand, citizens from neighboring countries such as Indonesia are known to flee to Singapore when there’s a (possibility) for political unrest or terrorist attack as shown by the Chinese Indonesians who fled the violence-filled wrath directed towards them by native Indonesians in 1998 (Landler, 1998). 

3.1.1. Descriptive statistics
In Table 3 below, the descriptive statistics for the data is displayed. A brief description of the variables would be given in this section. 




Table 3. Descriptive statistics for all 17 countries in the span of 18 years from 2000 to 2017
	Variable
	N
	Mean
	Median
	Standard deviation
	Min
	Max

	Arrivals
	306
	583,927.3
	445,080
	584,412.8
	31,837
	3,228,134

	Population (in millions)
	306
	219
	64.6
	392
	0.333165
	1,390

	GDP per capita
	306
	22,185.73
	21,132.36
	18,643.13
	390.0933
	68,150.11

	GDP per capita growth
	306
	.0598485
	.0572161
	.0967451
	-.2630507
	.3808144

	Education
	286
	.4952197
	.5052518
	.264723
	.0762093
	1.21859

	Health
	306
	76.38219
	77.053
	5.227052
	62.582
	84.68049

	Exchange rate
	306
	.6254164
	.1847171
	.7981533
	.0000596
	3.096667

	Safety
	289
	.1893382
	.4095224
	.8666541
	-2.094643
	1.760102



The average of arrivals is 583,927 people overall, with a range between 31,837 and 3,228,134 visitors. In the line chart depicting the number of arrivals from each country (see Figure C1), China and Indonesia seem to be showing steep rises while Brunei Darussalam, France, Netherlands, United Kingdom, and United States have nearly horizontal lines showing relatively stable numbers of absolute arrivals year-by-year. However, when the growth of arrivals is drawn on the line chart (see Figure C2), negative slopes are seen in most countries between 2000 and 2003, before jumping back up in 2004. Comparably, there are fluctuations around the period 2009 and 2010. 
On average, the GDP per capita is 22,185.73 US Dollars with a growth rate of nearly 6%. Almost half of the sample population are enrolled in a tertiary degree education; notably, there seems to be an observation with a higher tertiary degree enrolment than the corresponding age group population as the highest gross percentage is 121.86%.  
In terms of safety, the countries seem to have an overall average above 0 which is the midpoint of the likelihood scale between -2.5 and 2.5. Since it is higher than 0, the origin countries included in the sample are leaning more towards the safe and stable side.

3.2. Methodology
To answer the research question, the methodology used would be panel data (longitudinal) regression using STATA. Panel data is a combination of time-series and cross-section analysis which means it analyzes the same n entities for T time periods. In this case, there are 17 countries analyzed throughout 18 years from 2000 to 2017. The number of international visitor arrivals by inbound tourism market in Singapore (in its natural logarithm form) is the dependent variable. The independent variables would include major tourism investments in Singapore such as new touristic sites, marketing campaigns, airport expansion, and transportation improvements. Additionally, control variables such as those already mentioned above would be added. 
In estimating the demand function for tourist arrivals or expenditures, the log-linear model is more frequently used and considered superior in comparison to the linear model as it matches demand data better and takes the elasticities of the dependent variable to be constant over the regressors (Khadaroo & Seetanah, 2007; Uysal, 1998; Witt & Martin, 1987). When the regressions are run using linear model, the results seem to perform inferior to the log-linear model with regards to the higher number of coefficients and their signs that are not as expected from previous literature and lack of statistical significance. For this reason, the log-linear model would be used. 
Panel analysis is chosen for this research because it provides several advantages compared to cross-section or time-series analysis. Since panel data follows a number of entities throughout several years, it permits effects between and within entities and changes over time to be analyzed. Panel data could also remove the effect of (unobservable) time-invariant omitted variables that vary between countries in this study such as the countries’ history, location, climate, or culture. In comparison, time-series regression only analyzes one entity over time while cross-section regression analyzes various entities but only at one point in time.  
Besides biasedness, another challenge is measurement errors. Measurement errors are problematic as random measurement errors could lead to less certainty of the specific effects or statistical association under evaluation. Random errors are typically inevitable, unsystematic, and fluctuate around the real values; it could be caused by difficulties in measuring but solved through collecting larger sample sizes or taking the averages. Systematic errors are those avoidable consistent inaccuracies (either too high or too low) that could bias your end results and steer policy recommendations to a misguided path. Although measurement errors could also be present in panel data, they are usually less of a threat as panel data contains a larger number of observations extending over longer periods allowing for comparisons of variable measurements over time (Andreß, 2017).  
Before doing the panel regression, a correlation matrix depicting the relationship between variables would be computed first. Correlations (typically denoted with r) have coefficients ranging from -1 to +1 where a positive correlation between two variables denotes that when one variable increases, the other also increases. In contrast, with a negative correlation, when one variable increases, the other decreases. Zero correlation means there is no relationship between the variables. Checking the correlations of the independent and control variables were done to avoid possible multicollinearities. Multicollinearity happens when one regressor could be linearly predicted with a substantial accuracy from another regressor (Johnston, Jones, & Manley, 2017). For instance, if 2 variables have high correlations and both are included in the model, then the effect of both regressors would be diluted and less precise. Multicollinearities usually do not impose to be a problem unless it is perfect multicollinearity or when the sample size is large enough; nonetheless, defining how large the sample size should be to be considered good enough is challenging, so taking preventive measures is advised. As a rule of thumb, if there are variables with |r|> 0.7, then caution should be taken to prevent the 2 variables included simultaneously (Dormann et al., 2012).  
Then, linear regressions for fixed (FE) and random effects (RE) are estimated. For FE, it is assumed that there is a correlation between the country’s time-invariant error term () and explanatory variables (). By using FE, the omitted variables that differ for each country but are constant over time could be removed so that the effect of predictors on outcome variables could be inspected (Torres-Reyna, 2007). The basic equation for FE model is:

where i = 1,…,n; t = 1,…,T;  is the constant;  is the coefficient which represents the effect of  on  while holding other things constant;  is an unobserved variable which differs across entities but stays the same throughout time;  depicts the effect of this unobserved variable towards .
If there are reasons to believe that there are omitted variables which vary across entities but are fixed amongst time, then entity fixed effect model with the following equation can be used: 

where  is the value of the first independent variable for country i in period t and its coefficient,, is the same for all countries;  is the country-specific intercept (known as the entity fixed effect) and could be interpreted as the effect of being in that country;  is the error term or between-entity error. 
When one wants to explain circumstances that vary over time but not across entities in year t, time fixed effect is used instead. The equation for regression with time fixed effects as binary or dummy variables is: 

where , ,…,  and  until  are all coefficients to be estimated from the regression.  is the binary variable which will take value “1” when we are in period t=2 and “0” otherwise; similarly,  = 1 if t = T-1 or else = 0.  
For RE, the omitted variables are random and that no correlation exists between the variation of the countries observed () and the independent variables (). Therefore, the model could account for time-invariant effects. The model for RE is: 

where  is the population average and  is the random entity difference from population average or within-entity error.
Hausman test would be done to help determine which model would be used. The null hypothesis for Hausman is that the random effect model is preferred. The p-value of the Hausman is 0.021 < 0.05, so the null hypothesis is rejected and the fixed effects model is preferred. 
To check for time fixed effects, the command “testparm” on Stata would be used. It is a joint test to see if all of the coefficients for the year dummies are jointly equal to 0 which is the null hypothesis. As the p-value of the test is 0.000 < 0.05, the null hypothesis is rejected; hence, time fixed effects are needed and year dummies should be included in the model indeed. Then, the equation of the first model takes the following form: 

The only difference between the first and third models is that the third model uses the GDP per capita growth as a measure of income instead. Models employing only the current income or only the first lagged income would also be deployed and tested. Since the current, first lag, or the combination of both could be affecting the dependent variable, the Bayesian Information Criterion (BIC) would be used to determine the optimal number of lags; the model with lower BIC would be chosen as it indicates a better model (Stock & Watson, 2014). 
Heteroskedasticity is the inconstant variations in the error terms across observations as well as the dependence of the error terms to the independent variables. To control for possible heteroskedasticity, the “vce(cluster countryid)” command on STATA is added on the last part of the regression lines. By clustering the data based on countries, the requirement that the observations be independent is relaxed and standard errors for within countries correlations are allowed (Cameron & Miller, 2015). This command would only affect the standard errors and not the estimated coefficients of the variables. In the next section, the coefficients and their significance would be described. The main statistical significance used is 5% or below; however, when a coefficient has a p-value under 10%-level, it would still be indicated in the analysis. Interpretation of the magnitude and signs of the coefficients would also be given. 

4. Results and Discussion 
In the results section, numbers gained from the regressions would be described. The ensuing discussion section would support by giving more in-depth explanations about expected or unexpected results and the results from the works of previous researchers.

4.1. Results 
The Pearson correlations between the variables show no major signs of concern except for the strong positive relationship between Ln arrivals and Arrivals, Health and GDP per capita, Safety and GDP per capita, and Health and Safety (see Appendix D). All correlations between the 2 variables aforementioned are higher than the suggested cut-off value of 0.7 and significant at 5%-level; thus, one of the variables would be dropped from the equation to prevent both from appearing concurrently. As the model is a log-linear model, the dependent variable would be Ln arrivals. Since health relates to one’s mobility and is reflected in the Human Development Index (HDI) as one of its measures for the development of a country, Health would be retained in the equation instead of Safety. The high correlation (0.794) between Health and GDP per capita may be an indication that another measure of income such as GDP per capita growth should be tried and tested as a replacement. 
The fixed effects model regression results are depicted below (see Table 4) with the only difference being that income is estimated by both current and first lag of GDP per capita in the first model, only the current GDP per capita in the second model, both current and first lag of GDP per capita growth in the third model, and only the first lag of GDP per capita growth in the fourth model. 
One main notable insight is that there are similarities with regards to the year dummies amongst these models. All 6 models (including the ones posted in Appendix E) depict that the years between 2011 until 2017 have significant and positive coefficients, which are as expected. This indicates that the models used are robust due to the ability to perform effectively despite alterations in the variables. 
Using the BIC as a guidance, the first and second model would be compared against each other as would the third against the fourth model. Seeing as the first and third models have lower BICs than their counterparts, they are the ones to be used. The models with only the first lag of GDP per capita or only the current GDP per capita growth were excluded from the table as their BICs show considerably larger numbers than the other four models depicted in Table 4 (for the results of these regressions, see Appendix E). 
As the fixed effects model estimates the within-country variations for the effects of independent variables to the natural log-transformed number of international arrivals, R-squared within is the chosen term to signal the model’s goodness of fit. In terms of R-squared within, the first model seems to outperform the third model marginally since it only has 1.64 pp higher (71.86% vs. 70.22%) of the within variance in the natural-log transformed arrivals explained by the within variance in the regressors. For this reason, results from both models would be discussed in the following section.
Table 4. Fixed effects model regression results[image: ]
Although the dataset includes years from 2000 to 2017, there are only 16 year dummies in the regression result with the year dummies for 2000 and 2001 omitted. This is not surprising as using k lags would decrease the observations by the number of lags used into T-k; in this case, using the first lag of GDP per capita would remove the observation in the year 2000 since the value of GDP per capita before 2000 was not included in the dataset. Moreover, using dummies always imply that 1 observation should be dropped to prevent perfect multicollinearity. The year 2001 is dropped and becomes the base reference to the indicators for the other year dummies. Hence, the loss of 2 year dummies in the models. 
The significant effects of the major investments are starting to be seen in 2011 and 2010 for the first and third models respectively. The arrivals to Singapore increased by 69.4% (p-value<0.10) and 59.7% (p-value<0.05) in 2010 and 86.1% and 65.4% (both p-values<0.05) in 2011 in comparison to those of 2001 according to the first and third models respectively. This is anticipated as the opening of both IRs namely Resorts World Sentosa (RWS) and Marina Bay Sands (MBS) were on 20 January and 27 April 2010. After 2010, the coefficients are still expanding and significant at 5%-level which show positive growth in the number of arrivals. 
For the other year dummies, the year 2003 show significant negative influence in all models. This is most likely due to the one-off disease outbreak. The SARS outbreak decreased arrivals by 19.2% and 21.5% for first and third models consecutively. Although SARS is an outbreak and not a major investment in T&T which is the focus of this paper, it is still worthy to note the undesirable effect an outbreak may bring to the T&T industry.  
Although the year dummies for 2004-2009 do not have statistical significance below 5%, they indicate progressive signs in the number of arrivals. Remarkably, even the year dummies around the global economic recession of 2008 are positive. 
Population have positive marginal effects in both models; however, the coefficient in the third model is significant at 5%-level. Leitão (2010) advised caution of high collinearity between population and income measured in per capita terms when both are included simultaneously; after checking the correlations between GDP per capita and population (-0.373) or GDP per capita growth and population (0.211), the correlations seem to fall under sensible range so this reasoning does not apply. 
The current GDP per capita shows a negative, marginal, and significant at 10%-level coefficient whereas the first lag is positive, marginal, but insignificant. This is not as expected as previous researchers found that income should have a positive and significant impact on the number of tourist arrivals.
When GDP per capita growth is used instead, a positive effect on arrivals is seen even though only the first lag is significant at 10%-level. The coefficient indicates that when GDP per capita growth of year t-1 increases by 1 percentage point (from here onwards, denoted as pp), then arrivals in year t would increase by 36.7%, keeping all other things constant.
Both coefficients for education show the expected positive signs. For the first model, an increase of 1 pp for tertiary school enrolment leads to a 21% increase in arrivals. The effect of education is considerably smaller in the third model with 1 pp extra of tertiary school enrolment only leading to a rise of 19.4% in arrivals. Unfortunately, both coefficients are statistically insignificant; therefore, there is insufficient evidence to claim that education has a positive impact and to deduct any conclusions from the current sample.  
For both models, the exchange rate is highly significant (p-value<0.01) and the coefficients are showing the anticipated positive signs. This means that in the first and third model, an increase in the valuation of the origin country’s currency measured in terms of Singapore Dollars by 1 would bring the number of arrivals to increase by 59.5% and 40.9% respectively.
On the other hand, health is showing a negative influence towards arrivals; this means that as people become more healthy − gauged by an improvement of their life expectancies by 1 year – the number of arrivals to Singapore would decrease by approximately 7.2% or 7.8% respectively. Nevertheless, these coefficients are not statistically significant, so the null hypothesis that the coefficients are equal to 0 could not be rejected.

4.2. Discussion 
Using dummies to evaluate the effects of IRs in Singapore is not a novelty. Lim and Zhu (2017) also used a dummy to measure the impact of the IRs (the dummy takes value “1” for observations starting 2010Q1 until 2013Q4 and “0” for observations in 2009Q4 and before) and found a statistically significant increase in Singapore’s tourism arrivals before and after the opening of the IRs. Similarly, the coefficients of 2010 onwards from the regression results obtained all have statistical significance less than 0.05 and are positive in both models.   
With the 2 IRs combined, the number of hotel rooms in Singapore grew by 4,401 rooms which were around 85% of the new rooms created or 12.11% of total available rooms in 2010. This allowed the increase in tourism demand to be balanced by the tourism supply as the surge of tourist arrivals would need accommodations. Aside from the boost in arrivals, the spillover effects of the IRs had value-added of 7.9 billion SGD within 9 months into 2010 where nearly 50% of this amount was estimated to be from tourists who traveled to Singapore particularly for the IRs (Tordesillas, 2011). In addition, employment creation in total escalated from 37,600 in 2009 to 112,500 jobs in 2010; roughly 97% of these jobs were through the acceleration in the service sectors (Lee, Bhati, & Murphy, 2013). 
There are many other developments around the 2 IRs in 2011 with the ArtScience museum being opened on 17 February 2011 and is located in the MBS area while Universal Studios Singapore was opened on 28 May 2011 and is located in the RWS area. Then, Gardens by the Bay which is located adjacent to MBS was opened in the following year. Hence, it is sensible to assume that the effects of IRs are not only seen during the opening year but also throughout the following years, especially when new developments around the areas are continuously done and previous visitors spread the photos on social media or share their experiences via word-of-mouth marketing. 
Seeing the impacts IRs bring into a country’s economy, many countries are following the footsteps and more will be opened in Asia in the near future such as HOIANA in Vietnam. Stanton and Aislabie (1992) noted that the timing and rate of new entries would affect the profitability of the IRs; if the demand rate is low while there are many entries, the competition for market share would be steep. Experts advised to reposition the offerings of IRs to match future visitors’ demand with particular emphasis on the non-gaming sector; the 2 IRs in Singapore are doing exactly this as they announced on April 2019 that they will invest 9 billion SGD to extending new offerings beyond gaming such as a 15,000-seater entertainment area and 4th hotel tower in MBS and enlargement of the aquarium into three-times its current size in RWS (Heng, 2019). 
Despite SARS being a malady outbreak instead of a major tourism investment, it has a significant power to sway arrivals. In 2003, the SARS outbreak spread to 29 countries within 7 months, affected almost 8,500 people, and killed 908. Due to the highly contagious nature of the disease by close person-to-person contact, a warning was released by the World Health Organization (WHO) to delay non-essential travels, especially to affected countries. Singapore, along with China, Taiwan, and Hong Kong, was one of the countries badly affected by the epidemic outbreak. The outbreak started in March 2003 for Singapore and lasted approximately 4 months until June 2003. However, within that short period of time, 238 people were infected and 33 died (Koh et al., 2005). A lot of conventions, cruise ship calls, and tourism events were cancelled as worries amongst both locals and tourists rose. The coefficients show significant negative impacts of SARS on tourist arrivals in Singapore. These results are aligned with the research conducted by Kuo, Chen, Tseng, Ju, and Huang (2008) who found that probable SARS-infected cases in the previous month would significantly decrease the arrivals of the current month by 1,742 arrivals for Singapore.
A likely explanation for the year 2008’s positive coefficient was given by Lim and Zhu (2017) who found that tourists from Asian regions (especially those with short-haul flights) are less income-sensitive than those from non-Asian regions (medium to long-haul flights) and with the current dataset, 70.64% of arrivals in 18 years are from Asian countries (see Table 2). Therefore, the financial crisis might not deter these tourists from visiting Singapore and may actually induce them to substitute long-distance holidays with short-distance ones around the region. 
As for the control variables, the negative and not significant coefficient of GDP per capita is not as expected because Agiomirgianakis, Serenis, and Tsounis (2015) did a panel study and found that in the long run, 1% increase in GDP per capita would lead to an extra 0.846% (p-value<0.000) in Singapore’s arrivals. As their model was in log-log form, the coefficients could be interpreted as elasticities. Seeing that 0.846<1, the researchers claimed that Singapore’s well-thought-out tourism has formed positive attitudes in the tourists’ minds, leading to the decision-making process of traveling to Singapore being income inelastic. Lim and Zhu (2017) found the same income inelastic result using dynamic fixed effects model with a 1% increase in GDP per capita income steers an 0.889% increase in arrivals growth in the long run. 
There are many possible explanations for the unexpected result of GDP per capita’s impact, one of them could be that GDP per capita is highly correlated with health (see Appendix D); hence, this might be affecting the coefficients of both variables. A substitute is to use the changes in GDP per capita instead. The positive influence changes in income bring to arrivals found in the regression result was documented similarly in Lim and Zhu (2017) who found that an addition of 1% change in income produces 2.122% in travel demand growth. 
As information about the exchange rate is readily available and frequently updated, it is sensible that the variable exchange rate is significant at 1%-level in stimulating tourist arrivals for all 6 models. Rahman, Tan, and Chen (1996) did find a significant and positive effect of an appreciation in the origin country’s currency against SGD towards Singapore’s arrivals. The researchers stated that elasticity for the exchange rate was 1.42 which was greater than 1, showing the weight which was brought by the availability of substitutes. This signaled that competing on prices would not be the recommended solution to motivate tourists to come to Singapore in the long term; instead, it should be focusing on creating positive and unique experiences to the visitors.  
In spite of the lack of statistical significance, probable reasons for the negative sign of the health coefficient would be attempted. In 2010, Lee conducted research using Granger causality and discovered a unidirectional long-run causality of Singapore’s health care towards tourism (p-value<0.01) implying that healthcare development would lead to more international inbound visitors. Singapore, alongside India and Thailand, has seen growth from medical tourism in recent years. Known for its hygiene, stability, and world-class accreditation, Singapore is particularly famous for patients coming from Indonesia, United Arab Emirates, and Japan. The consistency of Singapore’s well-known healthcare system could be seen from the fact that it was ranked 6th in the world according to the World Health Organization (WHO) in 2000; it is also one of the countries which is always on the top of the list for Bloomberg’s Health-Care Efficiency Index with its peak in 2014 as 1st place but later on dethroned by Hong Kong into 2nd place in 2018 (Miller & Lu, 2018). Singapore’s government has also done healthcare reforms to try to balance the increasing demand of healthcare in Singapore with the costs so that the locals would not be faced with rocketing prices while still promoting Singapore as a leading medical hub to promote inbound tourism. This highlights the importance of medical tourism in Singapore which relies on people who need medical attention or check-ups. For that reason, when the population becomes healthier, fewer foreigners would go to Singapore for medical reasons as they require less medical attention. The other feasible reason for negative coefficients would be the bidirectional relationship between health and tourism mentioned earlier (Gu, Zhu, Brown, Hoenig, & Zeng, 2016). When simultaneous causality is uncontrolled, it may produce a biased and inconsistent estimate as the regressor becomes correlated with the error term (Stock & Watson, 2014).   

5. Conclusion 
This paper has tried to find major tourism investments that impacted the number of tourist arrivals in Singapore using fixed effects regression with year dummies as proxies for the major investments and the following research question: “What are the impacts of major tourism investments on international visitor arrivals in Singapore?”. The results show that when the IRs were opened in Singapore in 2010, the number of arrivals started increasing significantly until 2017 which is the last year included in our dataset. This shows that the IRs have impacted Singapore’s T&T industry significantly. The receipts from MBS and RWS might also induce other developments to be built around the area such as Gardens by the Bay, Universal Studios Singapore, and ArtScience Museum that could amplify the number of visitors. In the first model, only the exchange rate seems to be a statistically significant control variable at 1%-level. In the third model, total population (p-value<0.05) and exchange rate of the tourists’ origin countries (p-value<0.01) are found to be significant determinants of tourism demand. As a result, despite the higher BIC and lower R-squared within that the third model has in comparison to the first model, it is regarded as the more suitable model with the current dataset. The coefficients predicted are showing more similar indications to what previous researchers have estimated and the usage of GDP per capita growth decreases the probability of high multicollinearity with health that might bias the coefficients.    
In this research, the inclusion of all possible variables affecting the demand for tourism in Singapore is not feasible due to lack of data availability. This may be the reason behind the negative sign of GDP per capita’s coefficient in the first model and the lack of statistical significance for income measures in both models. For some countries, measures of educational attainment are missing for several years. Most data are accessible in the form of yearly instead of monthly or quarterly which limits the number of observations and prevents accounting for seasonality factors, making the analysis simpler than it should be and susceptible to omitted variable bias (OVB). Similarly, it is difficult to note with certainty if the increase of tourist arrivals is indeed caused by the tourism investment or other factors that are not included in the data. For instance, the supply side of the tourism such as the number of available room nights is not accounted in this paper as the data is not available for the whole 18 years between 2000 and 2017.  
Another limitation is the simultaneous causality that might occur between some of the regressors and dependent variable. As an example, the coefficient for health which is not as expected is possibly caused by the bidirectional causality between health and travel demand. It could be that healthy people tend to travel more due to their ease of moving around, but it could also be that people who travel more tend to have better physical and mental health due to the improvement towards well-being that traveling brings.  
For further research, it is recommended to control the supply side of tourism as well as the demand side. This would allow more control variables to be integrated, making the results more conclusive and relevant since the possibility for OVB is reduced. Moreover, measures to control for simultaneous causality were excluded in this paper due to the lack of time and resources to gain the data. As the literature points towards the possibility of this problem, there should be some controls to reduce this effect in future research. 
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Appendices
Appendix A. Histogram of international visitor arrivals in Singapore 
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Figure A1. Histogram of international visitor arrivals in Singapore

















Appendix B. Major tourism investments 

Table B1. List of major tourism investments categorized into accessibility and attractiveness along with a brief description of each investment 
	Year
	Accessibility
	Attractiveness

	2002
	Changi Airport Mass Rapid Transit (MRT) Station
· provides fast and convenient transport from the airport to town
· opened on 8 February 2002
	

	2004
	
	Uniquely Singapore Campaign
· Singapore’s marketing campaign between 2004 and 2010

	2006
	Budget Terminal in Changi Airport
· serves budget airlines 
· opened on 26 March 2006
· cost approximately 45 million SGD to construct (Min, 2006)
	

	2008
	Terminal 3 in Changi Airport
· opened on 9 January 2008
· cost approximately 1.75 billion SGD to construct (Diskin, 2010)
	Singapore Grand Prix Formula 1
· hosted on 28 September 2008 at the newly constructed Marina Bay Street Circuit
· cost approximately 40 million SGD to construct the F1 Pit building (Henderson, Foo, Lim, & Yip, 2010)

	2009
	
	Singapore Tourism Board’s BOOST (Building On Opportunities to Strengthen Tourism) campaign
· announced on 11 February 2009 
· cost 90 million SGD (Singapore Tourism Board, 2009)

	2010
	
	Resorts World Sentosa
· opened on 20 January 2010
· cost more than 5 billion SGD to construct (Resorts World Sentosa, 2007)

Marina Bay Sands
· opened on 27 April 2010
· cost 8 billion SGD to construct (Chia, 2019)

	2011
	
	ArtScience Museum
· opened on 17 February 2011
· cost approximately 280 million USD (~350 million SGD) to construct (Building and Construction Authority, 2013)

Universal Studios Singapore
· opened on 28 May 2011
· cost more than 1 billion SGD to construct (Chang & Pang, 2017) 

	2012
	
	Gardens by The Bay
· opened Bay South area, which is the largest one out of the 3 areas, on 29 June 2012
· cost more than 1 billion SGD to construct (Singapore Business Review, 2012)

	2014
	
	Singapore River Safari
· officially opened on 28 February 2014
· cost 160 million SGD to construct (Wildlife Reserves Singapore, n.d.) 

	2015
	
	Singapore’s 50 Years of Independence
· celebrated all year long with the peak during the Independence Day on 9 August 2015

Host for Southeast Asian Games 2015
· hosted during 5-16 June 2015
· cost approximately 264 million SGD to host according to Grace Fu who is the Minister for Culture, Community and Youth (Channel News Asia, 2016)

National Gallery Singapore
· opened on 24 November 2015
· cost 530 million SGD to construct (Heathcote, 2015)

	2017
	Terminal 4 in Changi Airport
· opened on 31 October 2017
· cost almost 1 billion SGD to construct (Saiidi, 2017)
	Passion Made Possible campaign
· launched on 24 August 2017















Appendix C. Line chart for arrivals and arrivals growth from each country throughout the years
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Figure C1. Line chart depicting the number of international visitor arrivals in Singapore from 2000 to 2017 by country of origin 
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Figure C2. Line chart depicting the growth of international visitor arrivals in Singapore from 2000 to 2017 by country of origin 
















Appendix D. Pearson correlation matrix

Table D1. Pearson correlation matrix for the variables used  
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Note: *significant at 5%-level 






















Appendix E. Fixed effects regression results 

Table E1. Regressions results with the first lag of GDP per capita or the current GDP per capita growth as a measure of income   
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Independent Variables  Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient

Population

0.000

(0.000)

0.000

(0.000)

0.000**

(0.000)

0.000**

(0.000)

0.000

(0.000)

0.000**

(0.000)

GDP per capita

-0.000*

(0.000)

-0.000

(0.000)

First lag of 

GDP per capita

0.000

(0.000)

-0.000

(0.000)

GDP per capita growth

0.012

(0.176)

0.054

(0.186)

First lag of 

GDP per capita growth

0.367*

(0.184)

0.368*

(0.195)

Education

0.210

(0.386)

0.228

(0.356)

0.194

(0.350)

0.192

(0.349)

0.282

(0.391)

0.121

(0.364)

Exchange rate

0.595***

(0.149)

0.587***

(0.163)

0.409***

(0.110)

0.410***

(0.112)

0.508***

(0.128)

0.449***

(0.108)

Health

-0.072

(0.072)

-0.073

(0.071)

-0.078

(0.077)

-0.078

(0.077)

-0.077

(0.072)

-0.079

(0.080)

Year dummies

2002

0.025

(0.032)

0.023

(0.034)

0.051

(0.039)

0.052

(0.045)

0.010

(0.032)

0.015

(0.031)

2003

-0.192**

(0.081)

-0.195**

(0.087)

-0.215***

(0.066)

-0.213**

(0.079)

-0.218**

(0.081)

-0.220***

(0.070)

2004

0.163

(0.153)

0.159

(0.159)

0.104

(0.129)

0.105

(0.143)

0.129

(0.149)

0.116

(0.136)

2005

0.274

(0.184)

0.272

(0.187)

0.190

(0.145)

0.192

(0.159)

0.247

(0.181)

0.210

(0.155)

2006

0.389*

(0.222)

0.387

(0.224)

0.294

(0.175)

0.296

(0.189)

0.358

(0.218)

0.308

(0.188)

2007

0.466*

(0.255)

0.462*

(0.260)

0.346

(0.197)

0.348

(0.214)

0.420

(0.247)

0.358

(0.210)

2008

0.509*

(0.290)

0.507

(0.293)

0.353

(0.217)

0.354

(0.231)

0.463

(0.283)

0.381

(0.236)

2009

0.467

(0.314)

0.472

(0.304)

0.357

(0.263)

0.357

(0.261)

0.471

(0.317)

0.381

(0.278)

2010

0.694*

(0.329)

0.690*

(0.335)

0.597**

(0.273)

0.599*

(0.298)

0.638*

(0.322)

0.560*

(0.278)

2011

0.861**

(0.356)

0.855**

(0.363)

0.654**

(0.282)

0.656**

(0.300)

0.786**

(0.346)

0.692**

(0.301)

2012

0.958**

(0.372)

0.957**

(0.371)

0.757**

(0.299)

0.758**

(0.308)

0.910**

(0.366)

0.792**

(0.315)

2013

1.050**

(0.387)

1.050**

(0.384)

0.882**

(0.317)

0.883**

(0.326)

1.009**

(0.379)

0.887**

(0.331)

2014

1.048**

(0.408)

1.048**

(0.406)

0.888**

(0.341)

0.889**

(0.351)

1.005**

(0.401)

0.886**

(0.356)

2015

1.047**

(0.422)

1.051**

(0.414)

0.900**

(0.365)

0.901**

(0.366)

1.030**

(0.419)

0.906**

(0.380)

2016

1.095**

(0.431)

1.095**

(0.428)

0.976**

(0.379)

0.977**

(0.388)

1.060**

(0.425)

0.954**

(0.391)

2017

1.122**

(0.428)

1.119**

(0.430)

0.978**

(0.366)

0.980**

(0.381)

1.062**

(0.416)

0.966**

(0.385)

Constant

17.174***

(5.306)

17.215***

(5.228)

17.369***

(5.591)

17.370***

(5.589)

17.487***

(5.304)

17.468***

(5.846)

Number of obs: 271

R-squared 

within: 0.7184

between: 0.1335

overall: 0.1834

BIC: -27.21761

Number of obs: 271

R-squared 

within: 0.6980

between: 0.1500

overall: 0.1840

BIC: -8.203045

Note: robust standard errors are in parentheses, ***significant at 1%-level, **5%-level, *10%-level

Dependent variable: 

Ln International Visitor Arrivals 

Number of obs: 271

R-squared 

within: 0.7122

between: 0.1499

overall: 0.1969

BIC:  -21.22631

Number of obs: 271

R-squared 

within: 0.7022

between: 0.1580

overall: 0.1930

BIC: -12.02381

Number of obs: 271

R-squared 

within: 0.7186

between: 0.1314

overall: 0.1808

BIC: -27.35812

Number of obs: 271

R-squared 

within: 0.7022

between: 0.1581

overall: 0.1931

BIC: -12.02743
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