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ABSTRACT
Based on Sen’s capabilities approach, the UNDP’s Human Development Index is commonly used to measure development beyond income alone and includes indicators for other social aspects like health and education. In this thesis, I estimate HDI for Aruba based on Human Development Report Outlook Technical Notes, and explore the directional relationship between HD and EG. I use a VAR model and Granger causality test to establish the relationship in the context of Aruba. This research finds that a strong unidirectional flow exists from HD to EG, but not the other way around. In addition, I provide insights into the possible reasons for the results. Although this relationship is unstable over the studied period, and HDI does not capture all aspects of wellbeing, this study’s results are important for its implications for Aruban development policies and stakeholders interested in achieving sustainable economic growth and development in SIDS. The findings imply a focus on HD is essential to achieving sustained EG in the future.
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EXECUTIVE SUMMARY
How do Human Development and Economic Growth affect each other?
A study in the context of Aruba
Since the 1970s Amartya Sen has argued for the idea that development of countries comprised of much more than the traditional economic indicators. Rather, he believed that social aspects, political freedom, and civil rights were additionally important to development. 
Grounded in this idea, the United Nations Development Program created the Human Development Index; an index ranging from 0 to 1, and encompassing health, education, and income dimensions. 
Research Purpose 
This thesis estimates the Human Development Index for Aruba and explores its relation to economic growth. Aruba belongs to the distinctive group of countries recognized by the UNDP as Small Island Developing States. The relationship between human development and economic growth has been studied for developing countries and some developed countries, but a gap remains for this group of countries. 
Studying this relationship is important as the bidirectional relationship has been shown to be optimal in achieving sustained growth and development. 
Findings and Key Takeaways
This research provides some evidence for the linkages between HD and EG and uses a VAR model and Granger Causality to test for a long-run relationship between these variables. The findings suggest a strong, unidirectional flow exists from Human Development to economic growth, but not necessarily the other way around. This implies that what is best for economic growth, is not translated to an increased humanly developed population. 
I provide insights into what the possible reasons for these results could be. Among these, the low performing education dimension of HDI despite volatility in economic growth is covered, with brain drain, disconnect between supply and demand of jobs, and rigid labor market regulation as main focuses. Abovementioned are characteristics of the Caribbean region and small islands. Additionally, the predominant dependence of the Aruban economy on the hospitality industry is further explored and how this industry could contribute to the relatively low educational outcomes as compared to other highly developed countries. 
Policymakers should consider active labor market policies, reducing regulations detrimental to FDI and increasing share of jobs in knowledge-based industries as possible solutions to the educational and labor market challenges that they are faced with. This, to make the economy more inviting to local professionals and experts in their fields. A focus on human development is crucial to achieving sustained economic growth for Aruba.

ACRONYMS
	AIS
	Atlantic, Indian Ocean and South China Sea

	ALR
	Average Literacy Rate 

	EG
	economic growth

	EYS
	Expected Years of Schooling

	FDI
	Foreign Direct Investment

	GDP
	Gross Domestic Product

	GER
	Gross Enrollment Rate

	GNI
	Gross National Income

	GNP
	Gross National Product

	HD
	human development 

	HDI
	Human Development Index

	LAC
	Latin America and Caribbean

	MYS
	Mean Years of Schooling 

	SIDS
	Small Island Developing States

	UN
	United Nations

	UNDP
	United Nations Development Program

	VAR
	Vector Auto-Regressive 

	VECM
	Vector Error Correction Model



I. [bookmark: _Toc107305285]INTRODUCTION
The relationship between human development (HD) and economic growth (EG) is important to examine because while measuring how countries' economies compare to one another, the concepts emphasize different aspects. EG refers to quantitative measures of the economy, including those commonly used like Gross Domestic Product (GDP) and Gross National Income (GNI). At the same time, development, in general, more widely incorporates structural societal factors (Meyer et al., 2017). This thesis examines this relationship in the context of Aruba as a country pertaining to the Small Island Developing States (SIDS), a distinctive group recognized by the United Nations Development Program (UNDP). 
SIDS exhibit characteristics including smallness, openness to trade, seclusion, and the recurrence of natural disasters, putting them in an economically disadvantageous position (Briguglio, 1995). The case of Aruba is peculiar due to its non-autonomous status within the Kingdom of the Netherlands. The status is additionally important as it is the main reason Aruba is not included in the Human Development Index (HDI) calculations.
Over the last decades, development economics has shifted its focus away from measuring the development of countries based on economic indicators alone and towards a more comprehensive approach in which human capabilities are considered. The inclusive approach is based on Amartya Sen’s (1999) idea deeming economic, social, and political considerations important in development. Sen argues that "development can be seen as a process of expanding the real freedoms people enjoy” (Sen, 1999, p. 3). In this view, the emphasis is that the development of countries can not only be reduced to a measure of Gross National Product (GNP) or industrialization but that social arrangements, political and civil rights are important aspects when considering freedom (Sen, 1999). 
The UNDP’s HDI, based on Sen’s capabilities approach, is a summary composite index comprising of the dimensions of health, education, and standard of living (HDRO 2020, 2020). These dimension indices are calculated for the United Nations member states for which the data is available (Training Material for Producing National Human Development Reports, 2015).  
The purpose of this thesis is twofold: estimating HDI for Aruba and examining the relationship between HD and EG. Firstly, the UNDP does not include Aruba in its HDI calculations. This estimation, therefore, contributes to our knowledge of HD on the Caribbean island by calculating the HDI for Aruba. Furthermore, studying the effects of HD and EG on each other in the context of Aruba expands the external validity of this relationship to the distinctive group of countries widely recognized as Small Island Developing States (SIDS). 
	In this research, I use time-series data to analyze the relationship between HD and EG in the context of Aruba. To determine the connection between the two, I use a VAR model and conduct tests for stationarity and Granger causality. The results determine that HD increases EG; however, the other way around is not necessarily the case. In section V, I describe potential explanations for the findings. 
Based on GDP per capita alone, Aruba classifies as a high-income country, with a GDP per capita in 2018 of $30,253. It ranks among the highest in the Caribbean and Latin America. The GDP per capita in 2018 is a near 500 percent increase from 1986 when Aruba obtained the ability to make its own ministerial decisions and had a GDP per capita of $6,472. Additionally, Aruba inherited institutions from the Dutch, which are still in place today, including the educational and judicial systems. Provided the features mentioned above, the Aruban people's living standards should be able to compare to those of highly developed countries. However, the economic growth enjoyed in the last 30 years has not contributed to a significantly higher standard of living.
	In this thesis, section II describes the contextual setting, the theoretical framework, and literature on the relationship between human development and economic growth. Section III introduces the data, while section IV details the methodology used. Section V explains the results, and section VI discusses the limitations and policy implications. Lastly, section VII concludes. 
II. [bookmark: _Toc107305286]BACKGROUND, THEORY, AND THE RELATIONSHIP BETWEEN HUMAN DEVELOPMENT AND ECONOMIC GROWTH
A. [bookmark: _Toc107305287]BACKGROUND
1. [bookmark: _Toc107305288]Economy of Aruba
To understand why Aruba is an unusual case, it helps to understand the status and economy of Aruba. The island belongs to the Kingdom of the Netherlands and makes up the Dutch Caribbean with Bonaire, Curacao, Sint Maarten, Saba, and St. Eustatius. 
Up to 1985, the primary source of the Aruban economy was the oil refinery, namely the Lago Oil & Transport Company, Ltd., responsible for about 25 percent of GDP (Vanegas, Sr & Croes, 2000). In 1985, when the oil refinery shut its doors, between 30 and 40 percent of the labor force employed (Ridderstaat, 2007) were suddenly out of a job. The government needed to find a solution quickly. Considering the restrictions and challenges of being a small island state, Aruba took advantage of its naturally endowed beaches and warm weather and directed most of its efforts toward tourism. The economic growth enjoyed during the period after that was evident with the number of hotel rooms from 1986 to 2011 more than tripling and the number of visitors during the same period increasing by nearly five times (Ridderstaat et al., 2014). In 2019, the World Travel & Tourism Council estimated more than two-thirds of Aruba's GDP and 85 percent of jobs on the island to be attributable to the tourism industry (Aruba 2021 Annual Research: Key Highlights, 2021). 
However, with this new source of income also came a new degree of vulnerability to external shocks. Considering that in 2019 70 percent of visitors to the island were from the United States of America (USA) and that the Aruban currency, the Aruban florin, is pegged to the dollar, Aruba is especially susceptible to shocks affecting the USA economy (Aruba 2021 Annual Research: Key Highlights, 2021; The Aruban Florin, n.d.). This vulnerability can be seen in Figure 1.
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Figure 1: GDP Growth rates in annual % for Aruba from 1987 to 2017. Made by author based on World Development Indicators data.

During the 30 years since the tourism industry became dominant on the island, growth has only become negative twice, namely in 2001 and 2008. These two instances are related to the September 11, 2001, attack on the World Trade Center in New York City and the 2008 global financial crisis. Both crises caused the economy to shrink and had lasting effects. However, the Aruban economy quickly regained (positive) growth in the following years. This fluctuation demonstrates an essential characteristic of SIDS, namely their economic volatility due to openness, and dependence on, foreign trade. According to IMF Country Report, at the time of the COVID-19 pandemic (not illustrated in Figure 1), a “slow-paced economic recovery was underway" after 2008, and other recessions had "weakened activities and fiscal account" (Kingdom of the Netherlands - Aruba, 2021). 
Moreover, COVID-19 has had a devastating impact on the economy of Aruba, possibly the worst crisis faced by an Aruban government since receiving its separate status in 1986. As a member of the Dutch Kingdom, the Aruban government negotiated a loan financing of 193 million USD from the Netherlands when the country's borders were temporarily closed. This loan, accompanied by conditionality, includes a supervisory framework (CAFT) and an investment entity (COHO) and will require systemic reforms to be implemented, including in the tax, education, and healthcare systems (Fitch Affirms Aruba at “BB”; Outlook Stable, 2022). There is no doubt that this will affect human development in the future. Whether this will be positively or negatively is still to be seen. 

	Year
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Population
	85,450
	87,280
	89,009
	90,866
	92,892
	94,992
	97,016
	98,744

	Unemployment (%)
	7.45
	-
	-
	6.92
	6.90
	-
	-
	-

	Inflation (annual %)
	3.00
	1.87
	2.28
	4.04
	2.89
	3.32
	3.66
	2.53

	Education Expenditure (% of GDP)
	-
	4.76
	4.40
	4.71
	4.74
	4.92
	-
	4.41

	Export 
	6,030,942
	7,073,995
	8,520,550
	5,264,571
	2,835,652
	2,914,189
	2,416,307
	4,239,026

	Import
	12,542,830
	14,880,380
	32,452,190
	43,377,290
	43,152,230
	35,473,540
	36,524,430
	28,133,390

	GINI Index
	-
	-
	-
	0.40
	-
	-
	-
	-




	Year
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	Population
	100,028
	100,830
	101,226
	101,362
	101,452
	101,665
	102,050
	102,565

	Unemployment (%)
	-
	-
	5.71
	-
	-
	10.6
	8.9
	9.6

	Inflation (annual %)
	3.40
	3.61
	5.39
	8.96
	-2.14
	2.078141
	4.316297
	0.627472

	Education Expenditure (% of GDP)
	4.68
	-
	4.82
	5.00
	 5.92
	6.93
	6.12
	6.55

	Export 
	4,329,441
	4,088,518
	3,865,578
	3,589,476
	4,005,811
	3,326,649
	3,878,494
	3,411,325

	Import
	22,380,04
	22,339,72
	21,616,05
	24,326,23
	18,746,47
	16,208,88
	23,131,96
	16,289,47

	GINI Index
	-
	0.41
	-
	-
	-
	0.44
	-
	-



	Year
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	Population
	103,165
	103,776
	104,339
	104,865
	105,361
	105,846
	106,310
	106,766

	Unemployment (%)
	7.6
	-
	7.30
	7.70
	8.9
	7.3
	5.2
	-

	Inflation (annual %)
	-2.37
	0.42
	0.47
	-0.93
	-1.03
	3.63
	4.26
	-

	Education Expenditure (% of GDP)
	6.44
	5.85
	5.89
	5.49
	-
	-
	-
	-

	Export 
	3,930,55
	5,542,623
	6,011,083
	5,580,567
	6,011,083
	5,875,014
	5,104,383
	3,807,579

	Import
	14,769,49
	13,777,6
	13,057,73
	12,261,42
	12,212,46
	13,235,86
	13,378,55
	12,021,61

	GINI Index
	-
	-
	-
	0.41
	-
	-
	0.44
	-


Table 1: Aruban Economic Indicators. Made by author based on World Development Indicators, Centrale Bank of Aruba, and Central Bureau of Statistics data. 

Economic indicators of the island in Table 1 also show that Aruba inhibits typical characteristics of SIDS. The small population size and large trade deficit are two other key characteristics in addition to the economic volatility. Furthermore, what stands out is the education expenditure as a percentage of GDP. These figures are above average for the Latin American and Caribbean (LAC) region, and since 2006, also above average for higher-income countries, according to the World Development Indicators. When we look at HDI, however, later in the thesis, the education outcomes do not compare to those of high-income countries. This disconnect will be further explored in Section V.
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Description automatically generated]Figure 2: Human Development in Latin America and the Caribbean (LAC) and Small Island Developing States (SIDS). Made by author, based on UNDP Human Development Report Data. Map classification based on 2014-2017 HDI averages. ARUBA 

Figure 2 above demonstrates how Aruba compares to countries in the region, namely in the LAC, and others with similar characteristics, namely island states pertaining to the SIDS. Overall, the island ranks third among Caribbean islands after the Bahamas and Barbados, sixth among SIDS behind Singapore, Bahrain, Palau, and Mauritius, and eighth among LAC countries behind the highly developed Chile, Argentina, and Panama. Additionally, what is visible from the map is that only two countries within these regions classify as having low human development, namely Haïti and Guinea-Bissau, while most rank among being highly developed or very highly developed. 
2. [bookmark: _Toc107305289]Small Island Developing States
The United Nations (UN) recognizes Small Island Developing States (SIDS) as a distinctive group of countries (member and non-member states) with unique social, economic, and environmental characteristics. While the SIDS make up less than 1 percent of the world’s population, the 38 UN member-  and 20 non-UN member states situated predominantly in the Caribbean, the Pacific, and AIS face a wide variety of challenges associated with their size and geographical locations (United Nations Office of the High Representative for the Least Developed Countries, Landlocked Developing Countries and Small Island Developing States, n.d.). Briguglio (1995) outlines the characteristics of SIDS that inhibit their abilities to grow economically and specifies the challenges accompanying these characteristics. Among these, the heterogeneous group shares the challenges associated with small size, remoteness and insularity, openness to and reliance on foreign markets, and vulnerability to environmental factors (Briguglio, 1995; Pereira & Steenge, 2021).
	The size of small island states is at the root of many additional challenges, including the limited resources forcing countries not only to focus their efforts on a few, in many cases one or two, economic pillars but also relying heavily on foreign markets for the supply of basic goods (Mr. Elcior Santana et al., 2002). In turn, the small size affects domestic markets, as they are predominantly price takers, have limited capacity to make use of economies of scale, citizens have limited options due to the few domestic competitors, and are highly dependent on few foreign markets for export of goods and services (Alesina & Spolaore, 1997; Briguglio, 1995; Easterly & Kraay, 2000; Escaith, 2001). These characteristics, and the obligatory openness, are responsible for the vulnerability of these small economies in connection to economic shocks in the external global environment (Armstrong & Read, 2003; Srinivasan, 1986). 
Climate change and extreme weather events are also challenges that SIDS frequently encounter. These events often are catastrophic as the scope tends to affect the entire population and their livelihoods, especially those with economies dependent on service-based industries such as tourism and hospitality (Secretariat, 2000). These events also tie into the insularity and remoteness, making it more difficult to rebuild in the presence of high shipment costs (Briguglio, 1995; Secretariat, 2000; Srinivasan, 1986).
Despite the challenges, many studies have shown that small island states are not necessarily worse off economically and have been able to provide a “high standard of living for their citizens” (Easterly & Kraay, 2000; Escaith, 2001). 
B. [bookmark: _Toc107305290]THEORY
[bookmark: _Toc107305291]1. Growth Theory
While theories on growth have emerged throughout the years, the focus of EG has not changed dramatically. What has changed throughout the years, and thus also throughout the theories, are the key drivers of growth. Before the 1980s, EG was defined by the classical and neoclassical growth theories. While classical theory stated that economic growth would slow due to population growth and limited resources, the neoclassical growth theory focused on three economic forces, namely physical capital, labor, and technology, theorizing that these forces would result in a steady economic growth (Eltis, 2000; Solow, 1999). 
However, during the 1980s, empirical and theoretical evidence allowed the endogenous growth theory to emerge. This theory differentiates from the earlier theories by emphasizing that economic growth is derived from forces within the economic system, endogenous forces, and not those impacting from outside (Briguglio, 1995). This theory emphasizes the driving forces behind growth: technology, human capital, and increasing returns (Martin & Sunley, 1998). In 'The Origins of Endogenous Growth', Romer discusses some parts of evidence that economists had "long taken for granted", including evidence on the idea that technological advances are a result of what people do (1994, p. 12). In essence, this idea is vital to incentivize human capital at the aggregate level for increasing returns and governmental policies to stimulate innovation in technological products and processes.
[bookmark: _Toc107305292]2. Capabilities Approach
In his 1999 book, “Development as Freedom”, Amartya Sen discusses his ideas on the capabilities approach. This approach includes his idea that beyond GDP per capita, development should be measured by factors that expand the freedoms of citizens in a country. Economic freedom, thus income, is essential to consider ( Sen, 2014). However, as for Sen, this is a "means" to achieving freedoms that members of society would like to possess. Beyond economic indicators, Sen argues that social and economic arrangements, including the right to a decent education and to healthcare allowing citizens to live a long and healthy life, are important. Nevertheless, also political freedom and civil rights are crucial in allowing citizens of a country to live peaceful lives in which they can pursue what they enjoy (Sen, 2014). In this thesis, the social and economic arrangements of development are scrutinized, with health, education, and economic indicators making up the Human Development Index. 
C. [bookmark: _Toc107305293]RELATIONSHIP BETWEEN ECONOMIC GROWTH AND HUMAN DEVELOPMENT
1. [bookmark: _Toc107305294]Relationship Between Human Development and Economic Growth
Furthermore, HD goes beyond an ”income-oriented approach” and adopts a human-centered where social issues are considered alongside economic data (UNDP, 2016). Studies on the relationship between EG and HD have also found a bidirectional positive relationship in developing countries (Ranis et al., 2000). Ranis et al. (2000) provide details on how each of the two relationships affects the other, with the essence being from EG to HD, the resources obtained, especially capital, can be invested in areas such as education and healthcare, while on the other hand from HD to EG, the increased educational capabilities and health of the population can contribute to being a driver for EG. 
2. [bookmark: _Toc107305295]Human Development and Economic Growth in Caribbean Context
Human development (HD) as a measure of development is relatively new to the Aruban context. Although there are studies for Aruba, including the quality of life and Sen's approach, HDI has not been used in studies for Aruba yet (Ridderstaat et al., 2016; Taylor, 2021). While this could be due to the UNDP not calculating HDI for Aruba, there are other islands in the Caribbean for which the HDI has been calculated, like Bahamas, Barbados, and Trinidad &Tobago. The UNDP Regional Development Report compares HDI between Latin American and Caribbean countries. HDI in the Dominican Republic, Jamaica, and Saint Vincent and the Grenadines are contrasted with the growth in those same years and give a view into the most prominent challenges of the region, including inequality (Regional Human Development Report for Latin America and the Caribbean, 2011). Additionally, focusing on Eastern Caribbean states, Mamingi & Borda (2015) study the determinants of economic growth. In their econometric approach, while they ultimately do not use HDI as a measure of economic development, the authors mention that sovereign Caribbean countries rank well in descriptive studies of HDI, including that by Ramkissoon (2002). 
The literature on economic growth (EG) in Aruba has been mainly dominated by its relation to tourism (Peterson et al., 2020; Ridderstaat et al., 2014, 2016; Taylor, 2021; Vanegas Sr. & Croes, 2003). This relation to tourism is not surprising when we consider the portion of the economy directly impacted by the tourism industry. The studies range from analyzing the demand of USA tourist arrivals to Aruba to evaluating the relationship between tourism and long-run economic growth on the island of Aruba (Ridderstaat et al., 2014; Vanegas, Sr & Croes, 2000). In one of the early studies on Aruba’s tourism industry, Vanegas Sr. & Croes (2000) relate the steady inflows of US tourists to Aruba to the stable economic growth of the US. Based on consumer demand theory, they use time-series data to find that income, relative price, and exchange rates affect the demand of US tourists to visit Aruba. More directly, Ridderstaat et al. (2014) take on the directional relationship between tourism (TD) development and economic growth (EG). Theories substantiating the study include the tourism-led growth hypothesis (TLGH) and economic-driven tourism growth hypothesis (EDTGH), which are discussed in depth. The empirical method includes cointegration analysis and Granger causality testing to find a bilateral relationship between TD and EG ultimately.
3. [bookmark: _Toc107305296]Country Studies 
In the literature on HD and EG, many studies examine the relationship between these two development measures in a cross-country setting. Nevertheless, most of these studies are focused on developing countries, while Sen (1999) argues that development analysis is important even for more affluent countries. Rich countries in which subgroups are not developed at the same rate as others can provide critical insights into our understanding of development and underdevelopment (Sen, 1999). 
Ranis et al. (2000) use panel data to examine the “causal chains” between HD and EG in developing countries. They explore the key factors responsible for the link and find both chains (from EG to HD and vice versa) to have significant positive effects. Furthermore, in Chain A (from EG to HD), the authors find the important features to include social expenditure, adult literacy rate, and female education enrollment. In contrast, for Chain B, these factors were the investment rate and equality of income distribution (Ranis et al., 2000). Lastly, this study also classified the developing countries by type of cycle (vicious, virtuous, or lop-sided development). This classification was essential to demonstrate that EG-lopsided countries did not move directly towards a virtuous cycle while HD-lopsided countries could. Most Caribbean countries included in the study appeared to be HD-lopsided in the period studied (Ranis et al., 2000).
Other research studying HD and EG together also conclude that HD is a key feature in inducing economic growth (Mayer-Foulkes, 2005; Sala-i-Martin, 2005; Suri et al.,2011). Furthermore, there are studies on this specific relationship for India, Norway, Zambia, and Nigeria (Abraham & Ahmed, 2011; Chikalipah & Makina, 2019; Ghosh, 2006; Öztürk & Suluk, 2020). Considering that Aruba performs well when economic indicators are isolated, and that HD for Aruba has not been studied, neither has the relationship between HD and EG. 
Based on the thorough studies on the relationship between EG and HD, the following hypotheses this thesis will test are:
I. HD affects EG positively 
II. EG affects HD positively
III. External shocks hinder EG from converting into HD

III. [bookmark: _Toc107305297]DATA
First, considering that HDI for Aruba was not calculated, I have calculated the HDI for 21 years, from 1997 to 2017[footnoteRef:2]. The index ranges from 0 to 1 and is composed of three equally weighted dimensions: health, education, and standard of living. I calculate the dimension index for each, and the dimensions hold equivalent weight; thus, the HDI is the average of the dimension indices (HDRO 2020, 2020).  [2:  These calculations are based on assumptions outlined in Table 2] 

Since 1990, while the dimensions that make up HDI and indices calculations remained the same, the indicators used for the education index and standard of living have been altered. From 1990 to 2009, the education index was measured using Adult Literacy Rate and Gross Enrollment Rate. See Figure 3. Herein the education index comprised two-thirds Adult Literacy Rate (ALR) and one-thirds Gross Enrollment Ratio (GER). Additionally, before 2010, living standards were measured by GDP per capita.
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Description automatically generated] Figure 3: Human Development Index (HDI) dimensions and indicators from 1990 to 2009. Source: Eustat Basque Institute for Statistics

After 2009, the education indicators were replaced by Expected Years of Schooling and Mean Years of Schooling. The index for education with the new method is calculated by taking an arithmetic mean of the two indicators, allowing for perfect substitutability (HDRO 2020, 2020). Furthermore, the GDP index indicator has been replaced with GNI per capita with fixed 2017 prices. See Figure 4. In both instances, the natural logarithm of the actual, minimum, and maximum standard of living is used. The use of the natural logarithm is explained in the HDRO 2020 Technical as:
“Because each dimension index is a proxy for capabilities in the corresponding dimension, the transformation function from income to capabilities is likely to be concave  - that is, each additional dollar of income has a smaller effect on expanding capabilities” (HDRO 2020, 2020, pg. 2-3).
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Figure 4: Human Development Index (HDI) dimensions and indicators from 2010 to the present. Source: Human Development Report Outlook (HDRO) Technical Notes

In addition to education and standard of living, the health dimension also uses indicators, specifically the life expectancy measured in years. This HDI calculation aligns with the UNDP technical notes for the index on all the countries calculated. To maintain uniformity across dimensions, the indices are calculated using Formula 1 and following guidelines in Table 2. The results for each index are compiled in Table 3.
	  (1)
Formula 1: Calculation for Dimension Indices of HDI. 

	
	
	1990-2009
	2010-Present

	Dimension 
	Indicator
	Minimum 
	Maximum
	Minimum
	Maximum

	Health
	Life expectancy (years)
	25
	85
	20
	85

	Education
	Adult literacy rate (percentage)
	0
	100
	NA
	NA

	
	Combined Gross enrollment rate (percentage)
	0
	100
	NA
	NA

	
	Expected years of schooling (years)
	NA
	NA
	0
	18

	
	Mean years of schooling (years)
	NA
	NA
	0
	15

	Standards of Living
	GDP per capita (PPP$)
	100
	40,000
	NA
	NA

	
	GNI per capita (2017 PPP$)
	NA
	NA
	100
	75,000


Table 2: Human Development Report Guidelines for Human Development Indicator (HDI) calculation. Made by author based on Human Development Report Outlook (HDRO) Technical Notes and Eustat Basque Institute for Statistics

As data for smaller island states are not easily available, the dataset will be compiled from various sources. The two main variables are HDI as a proxy for HD and GDP growth for EG. The data used for calculating the health index and standard of living index of the HDI are available from the World Development Indicators database. In contrast, data used for the education index have been compiled from the World Bank's Gender Statistics dataset (expected years of schooling for 1999-2012) and the Global Innovation Index (expected years of schooling for 2014-2016). The variables used in the education index from 1999-2009, namely adult literacy rate and gross primary and secondary enrollment, have data gathered from the UNESCO Institute for Statistics (UIS STAT) for 1999-2009 and adult literacy rates from World Bank's Gender Statistics dataset for 2000, 2010 and 2018. For missing data, either an average of the before and after years, or previous year data, was used. Whether averages or previous year data was used is detailed in the 'Notes' column of Table 4. 
Dimension Health          Education 				           Standard of living             HDI
	Year

	Life Expectancy
	Adult Literacy Rate
	Gross Enrollment Ratio (GER)[footnoteRef:3] [3:  According to UNESCO, GER can exceed 100% due to the inclusion of over-aged and under-aged pupils, early and late entrants, and grade repetition.] 

	Education Dimension indicator
	GDP per capita 
	

	1997
	0,811
	0,973
	1,064
	1,003
	0,866
	0,893

	1998
	0,812
	0,973
	1,064
	1,003
	0,876
	0,897

	1999
	0,812
	0,973
	1,064
	1,003
	0,879
	0,898

	2000
	0,813
	0,973
	1,046
	0,997
	0,889
	0,900

	2001
	0,814
	0,971
	1,045
	0,995
	0,890
	0,900

	2002
	0,816
	0,971
	1,065
	1,002
	0,888
	0,902

	2003
	0,817
	0,971
	1,048
	0,996
	0,891
	0,902

	2004
	0,819
	0,971
	1,049
	0,997
	0,904
	0,907

	2005
	0,821
	0,971
	1,045
	0,995
	0,910
	0,909

	2006
	0,824
	0,971
	1,065
	1,002
	0,915
	0,914

	2007
	0,826
	0,971
	1,094
	1,012
	0,927
	0,922

	2008
	0,829
	0,971
	1,045
	0,995
	0,935
	0,920

	2009
	0,831
	0,971
	1,058
	1,000
	0,919
	0,917


	Year
	Life Expectancy
	Expected Years of Schooling
	Mean Years of Schooling
	Education Indicator
	GNI per capita 
	

	2010
	0,846
	0,749
	0,558
	0,653
	0,865
	0,782

	2011
	0,849
	0,737
	0,558
	0,647
	0,867
	0,781

	2012
	0,851
	0,761
	0,558
	0,659
	0,871
	0,788

	2013
	0,853
	0,745
	0,558
	0,651
	0,883
	0,789

	2014
	0,855
	0,729
	0,558
	0,643
	0,887
	0,787

	2015
	0,857
	0,728
	0,558
	0,643
	0,888
	0,788

	2016
	0,860
	0,761
	0,558
	0,659
	0,889
	0,795

	2017
	0,862
	0,761
	0,558
	0,659
	0,892
	0,797



Table 3: Human Development Index (HDI) pre-and post-2009 calculations for Aruba. Made by author based on Eustat Basque Institute for Statistics and Human Development Report Outlook (HDRO) Technical Notes 
Table 3a. uses the post-2009 method retroactively for the years 1997 to 2009. The reasoning is twofold. Firstly, the new method is more representative of Aruba's situation than the pre-2010 method shown in Table 3. Additionally, the change in method from 2009 to 2010 causes a drastic decrease in HDI calculation, from above 0.90 to below 0.78. A portion of this thesis also explores how the global financial crisis affects HD on the island, and with this change in the method, a false correlation could have been found between the crisis and lower HD levels. 
Dimension Health              Education 				                Standard of living   HDI
	Year
	Life Expectancy
	Expected Years of Schooling
	Mean Years of Schooling
	Education Dimension
	GNI per capita
	

	1997
	0,826
	0,740
	0,574
	0,657
	0,855
	0,774

	1998
	0,826
	0,740
	0,574
	0,657
	0,859
	0,775

	1999
	0,827
	0,740
	0,574
	0,657
	0,856
	0,775

	2000
	0,827
	0,731
	0,574
	0,652
	0,870
	0,777

	2001
	0,829
	0,726
	0,566
	0,646
	0,862
	0,773

	2002
	0,830
	0,732
	0,566
	0,649
	0,850
	0,771

	2003
	0,831
	0,723
	0,566
	0,645
	0,859
	0,772

	2004
	0,833
	0,722
	0,566
	0,644
	0,871
	0,776

	2005
	0,835
	0,731
	0,566
	0,649
	0,846
	0,771

	2006
	0,837
	0,744
	0,566
	0,655
	0,879
	0,784

	2007
	0,840
	0,769
	0,566
	0,668
	0,868
	0,786

	2008
	0,842
	0,743
	0,566
	0,654
	0,888
	0,788

	2009
	0,844
	0,752
	0,566
	0,659
	0,873
	0,786


Table 3a. Human Development Index (HDI) calculation for 1997-2009. The new post-2009 method going backwards is applied to the pre-2009 years.

The reasons for the various changes in the method used for calculation are outlined in a document published by the UN Statistics Division in 2011. In general, these changes result from the yearly data and historical revisions performed by the UNDP Human Development Report Office and are based on more accurate knowledge of better measurements. For this reason, it is also advised that the periods for which different methods were used not be compared to each other (Frequently Asked Questions (FAQs) about the Human Development Index (HDI), 2011). 
However, in more detail, changes were made to the calculation of the HDI and each of the indices. Firstly, the main change made in HDI calculation is by moving from the arithmetic mean calculation to a geometric mean calculation. This switch produced a lower index for most countries. It caused substantial differences for countries with unbalanced development among the dimensions (Frequently Asked Questions (FAQs) about the Human Development Index (HDI), 2011). In Aruba's case, this is observable by the large imbalance between health and income dimensions compared to education. 
 As for the dimension indices, the life expectancy minimum was revised to 20 years instead of 25. This change is explained due to historical evidence showing that a society with a life expectancy lower than the average age of reproduction would die out (Frequently Asked Questions (FAQs) about the Human Development Index (HDI), 2011; Maddison, 2010; Riley, 2005). 
The changes in the education dimension were due to ALR being a binary variable incapable of capturing knowledge achievement. Instead, EYS and MYS better represent the average knowledge of a population and allow changes to be better observed (Frequently Asked Questions (FAQs) about the Human Development Index (HDI), 2011). 
Finally, as for income, changing from GDP to GNI per capita better reflects a country's economic welfare (Frequently Asked Questions (FAQs) about the Human Development Index (HDI), 2011). The better representation is because GDP per capita disregards the money that stays within an economy, while GNI per capita includes international inflows and excludes money sent abroad. In Table 3a. we can see the HDI for Aruba for the years 1997 through 2009 calculated with the post-2009 method. These calculations reflect a much more accurate picture and incorporate all the abovementioned changes. 
As for EG, GDP growth in percentages is used as the measurement from 1997 to 2017. GDP growth is measured as the growth on top of the previous year on an annual basis. The data is available from the World Bank's World Development Indicators (WDI) database.
Table 4, on the next page, shows the sources for each of the dimension indices that make up HDI for the variable GDP growth. It also demonstrates the institutions that collected this data, the years they are available, and notes on how missing variables were accounted for or considered. 
	
Variables
	
	
	
	
	
	

	Human Development
(HDI)
	Dimensions
	Indicators
	Data Source
	Institution
	Years
	Notes

	
	Health
	Life Expectancy
	World Development Indicators database
	World Bank
	1997 -2017
	

	
	Education
	Adult Literacy Rate
	Gender Statistics database
	World Bank
	2000, 2010, 2018
	Part of the pre-2010 method; For pre-2000 years, the data for 2000 is used; between 2000 and 2010, the average of these two years is used.

	
	
	Gross Enrollment Ratio 

	Institute for Statistics
	UNESCO
	1999-2009
	Part of pre-2010 method; For primary and secondary school; Pre 1999, 1999 data used and post 2012, 2012 data used

	
	
	Expected Years of Schooling
	Gender Statistics database 
Global Innovation Index database
	World Bank

Global Innovation Index
	1999- 2012

2014-2016
	As part of the post-2009 method; Missing data for 2013 and 2017 are replaced with the average of prior and after data.

	
	
	Mean Years of Schooling


	Institute for Statistics
	UNESCO
	2000, 2010
	 Part of post-2009 method; Pre 2000, 2000 data used; Average of 2000 and 2010 data used for 2001-2009; Post 2010, 2010 data used

	
	Living Standards
	Gross Domestic Product per Capita
	World Development Indicators database
	World Bank
	1997-2017
	Fixed prices of 2017 used as the base

	
	
	Gross National Income per Capita
	World Development Indicators database
	World Bank
	1997-2017
	Fixed prices of 2017 used as the base

	Economic Growth (GDP growth in %)
	
	
	World Development Indicators database
	World Bank
	1997-2017
	


Table 4: Compilation of variables, including HDI dimension indicators and data sources for each. Made by author.
IV. [bookmark: _Toc107305298]METHODOLOGY
Previous studies demonstrate that HD and EG are correlated and in which ways (Ranis et al., 2000; Ranis & Stewart, 2007; Suri et al., 2011). The methodology to be used in this study is comprised of multivariate time-series regressions and includes a reduced form bivariate Vector Auto-Regressive (VAR) Model and Granger Causality test. Data of two (2) time-dependent variables and their lags are used, and their sequential relationship is analyzed via Ordinary Least Squares (OLS) regressions (Wooldridge, 2013). 
	The VAR model is a system of equations that can capture dynamic relationships between macroeconomic variables. It does so by relating current observations of a variable with lagged observations of the same variables and the lagged variables of other variables in the system (Giannone et al., 2015). It has been used in macroeconomic research since the 1980s and is ideal for this thesis as it allows for feedback between variables (Stock & Watson, 2001). The feedback in question here is how EG affects HD and, in turn, how HD affects EG. 
Additionally, the Granger causality test helps to determine whether a one-time series variable can predict another time series variable. If one variable does not Granger cause another variable, then the lagged value of one variable does not have any forecasting relevance to the explanation of the other variables. 
The main regressions to be used are:
VAR(2) MODEL 
HDt= ß10+ ß11EGt-1+ ß12EGt-2+ ß13HDt-1+ ß14HDt-2, 
EGt = ß20+ ß21HDt-1+ ß22HDt-2+ ß23EGt-1+ ß24EGt-2,
where HD is proxied by UNDP’s HDI (which I have calculated for Aruba), and EG is measured by GDP growth in annual percentages.
HDt = ß0 + ß1Dta + ß2Dfc,
where Dta is the dummy variable for the 9-11-2001 terrorist attack and Dfc is the dummy variable for the 2008-2010 global financial crisis. 
This simple form of feedback models, including HD and EG only, are the norm, especially in country studies of HD and EG (Abraham & Ahmed, 2011; Chikalipah & Makina, 2019; Öztürk & Suluk, 2020). In the case of Aruba, to check if dummies for known shocks to the US economy affect HD, an additional regression is included. Taking dummies into account is consistent with other studies on the Aruban economy to control for its susceptibility to external shocks directly transferred to the Aruban economy (Croes & Vanegas Sr, 2005; Ridderstaat et al., 2014). The susceptibility to external shocks is because of the high dependence of the Aruban economy on tourism, and more specifically, USA tourists. 
Because this study uses time-series regressions, some of the main concerns of time series data, including stationarity, cointegration, and endogeneity, need to be addressed. A series of tests were carried out to determine whether it is necessary to take additional econometric measures to ensure robust results. This methodology is customary within the development field, especially when estimating relationships with EG (Abraham & Ahmed, 2011; Öztürk & Suluk, 2020; Ridderstaat et al., 2014).
Firstly,  a Dickey-Fuller (DF) test for the stationarity of the time series was conducted (Wooldridge, 2013). The DF test has the following hypothesis:
H0: The series has a unit root
Ha: The series does not have a unit root.
In the presence of a unit root, the series is stationary or integrated of order one, I (1), which could mean a spurious regression. The DF test was conducted for HDI and GDP Growth. The results determined that HDI did have a unit root while GDP Growth did not. A simple transformation can allow the unit root processes to be turned into a weakly dependent series to control for this unit root. In this case, this was done by taking the first difference of the logged HDI variable. In this case, nothing needs to be done to such series before using them in the regressions. It is said to be integrated of order zero, or I(0) (Wooldridge, 2013). See Tables 5, 6 and 7 in Appendix A for DF stationarity tests. Additionally, Phillips-Perron tests were conducted to confirm stationarity results. The results of the Phillips-Perron tests can be found in Tables 8, 9, and 10 in Appendix A. 
Based on the results of the unit root tests, there is the possibility to decide between using either a Vector Autoregressive (VAR) model or a Vector Error Correction Model (VECM). If the variables contain a unit root (are nonstationary) and contain a trend (are cointegrated), then a Vector Autoregressive (VAR) model cannot be used. In this case, the testing procedure developed by Engle and Granger (1987), namely the Vector Error Correction Model (VECM), will be appropriate to use. 
However, the variables in this thesis are neither both I (1) nor I (0); rather, HDI is I (1) and GDP Growth I (0). This means that by taking the first difference, HDI could become I (0), in which a VAR model is appropriate to be used. Both variables need to be I (0), while to use a VECM, both variables need to be integrated of order one. Tables 6 and 9 of Appendix A demonstrate the differenced variables results on unit roots and thus indicate it can be used in the VAR model. 
After running the VAR model, I wanted to determine the effect of the 2001 terrorist attack and the 2008 global financial crisis on HDI in Aruba. This could not be done in the reduced VAR model due to the dummies being independent variables, and secondly due to collinearity with a dependent variable, namely GDP Growth. Nonetheless, I decided to regress the logged transformed HDI on the crisis dummies. This is further discussed in Section V.
Then, before informing on the time series' causality, a cointegration test will need to be conducted to determine if there is a common trend between the variables. However, because both variables are not I (1), and there is no cointegration, the tests would not be considered valid or would inform us of anything (Wooldridge, 2013, p.632). 
Furthermore, the problem of endogeneity is implied when using a VAR model. The most common way to take care of endogeneity in econometrics is using an Instrumental Variable (IV). In this study, because the lags of the main independent variables, EG and HD, respectively, are used, this problem is taken care of (Wooldridge, 2013). Using the first lag of the independent variables to correct for endogeneity is standard in the field (Abraham & Ahmed, 2011; Ridderstaat et al., 2014). Additionally, the second lags of the independent variables are also included in the VAR model to reflect that GDP Growth is not immediately transformed into HDI because the right policies need to be pursued, and enough time must be provided to be able to observe outcomes. Within the scope of this thesis, two lags are the most that can be included and are also deemed the optimum lag length by pre-estimation commands for the VAR model. See Table 12 in Appendix A. 
Finally, to confirm this relationship, I conduct the Granger causality test, which determines the direction between the two main variables of interest (Granger, 1988; Ridderstaat et al., 2014). With the data available for Aruba in this thesis, we find there to be unidirectional Granger causality. A more in-depth analysis of the results is performed in Section V. 




V. [bookmark: _Toc107305299]RESULTS

A. [bookmark: _Toc107305300]PRELIMINARY CROSS-SECTIONAL ANALYSIS
Some preliminary correlations have been established before conducting the tests and carrying out the VAR model. Table 13 below demonstrates these correlations. 
	
	(1)
	(2)
	(3)

	VARIABLES
	HDI
	GDP growth
	GDP growth

	GDP growth
	0.000307
	
	

	
	(0.000348)
	
	

	Government Expenditure                              on Education (% of GDP)
	0.000894***
	
	

	
	(0.000240)
	
	

	HDI
	
	-36.64
	59.68

	
	
	(128.0)
	(114.8)

	FDI (% of GDP)
	
	0.00864
	0.0674

	
	
	(0.0888)
	(0.0812)

	1st Lag FDI
	
	
	0.182**

	
	
	
	(0.0805)

	2nd Lag FDI 
	
	
	0.188**

	
	
	
	(0.0792)

	Constant
	0.771***
	29.93
	-46.93

	
	(0.00314)
	(100.1)
	(89.88)

	
	
	
	

	Observations
	21
	21
	19

	R-squared
	0.438
	0.006
	0.384

	
	
	
	


Table 13: Results of preliminary cross-sectional analysis. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1

These are based on the work of Suri, Ranis and Stewart in exploring the linkages between EG and HD (Suri et al., 2011). The data limitation has allowed this study to focus on two main known channels that flow between EG and HD. 
On the one hand, flowing from EG to HD, we have the government social expenditures, for which in this thesis, we use government expenditure on education as a % of GDP. This variable is chosen because of the availability of data and because this is the least developed dimension of HD on the island. This tells us that a one percent increase in government expenditure (as a % of GDP) on education increases HDI by 0.00089, all other things constant. This result is significant at the 1 percent significance level. 
On the other hand, FDI (as a % of GDP) does not affect GDP growth in the same year, but the positive results are significant after one and two years, respectively. For a one-year lag, a one percent increase in FDI (as a % of GDP) increases GDP growth with 0.182 percent, all else constant. For two years, this number increases to 0.188 percent of GDP growth, all else constant. 
B. [bookmark: _Toc107305301]MAIN RESULTS 
Table 14 below shows the results for the main regression model of this thesis. The VAR model determines the long-run relationship between the logged transformation of GDP growth and the differenced logged transformation of HDI. 
Exploring these results shows that the first and second lags of HDI greatly and positively affect GDP growth. These results are also significant at the 1 percent confidence level. In the Aruban context, this is consistent with characteristics of SIDS and is a reminder of the volatility of the SIDS economies. On the other hand, only the second lag of GDP growth is significant at the 10 percent confidence level for HDI, and this effect is only marginally positive. This means that increasing GDP growth two years ago will only slightly increase HDI in the contemporaneous year. 


	
	(1)
	(2)

	VARIABLES
	GDP growth
	HDI

	1st Lag GDP growth
	-2.045***
	0.00896

	
	(0.0606)
	(0.00587)

	2nd Lag GDP growth
	-3.150***
	0.0175*

	
	(0.106)
	(0.0103)

	1st Lag HDI
	351.9***
	-2.824**

	
	(13.93)
	(1.350)

	2nd Lag HDI
	1,191***
	-7.642*

	
	(43.94)
	(4.258)

	Constant
	3.119***
	-0.00421

	
	(0.0697)
	(0.00675)

	
	
	

	Observations
	7
	7

	
	
	


Table 14: VAR model results with two lags. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1

As a main takeaway from Table 14, HDI positively and significantly affects GDP growth but not the other way around. In the next section, I explain possible reasons for this long run, mostly unidirectional, relationship, the limitations of this study and some implications for policy.
	After conducting the VAR analysis, I have conducted a Granger Causality test to determine if GDP growth and HDI Granger cause each other. 
The null hypothesis of this test is as follows:
H0: the lagged independent variables do not Granger cause the dependent variable.
Ha: the lagged independent variables Granger cause the dependent variable.

	
	Equation
	Excluded
	chi2
	df
	Prob>Chi2



	
	GDP growth
	HDI
	         781.420
	2
	    0.000



	
	GDP growth
	ALL
	           781.420
	2
	    0.000



	
	HDI
	GDP growth
	          2.977
	  2
	    0.226



	
	HDI
	ALL
	          2.977
	2
	    0.226


              Table 15: Granger Causality Wald test for GDP Growth and HDI
In Table 15 above, we can see that HDI does Granger cause GDP growth as the null is rejected at the 1 percent significance level. However, on the other hand, GDP growth does not Granger cause HDI. Even though this result was expected, it is worthy of further discussion and investigation. The expectation is based on the observation that HDI had not increased significantly throughout the 21 years studied in this thesis, even when GDP growth was constantly on the rise, and on the previous results obtained from the VAR model.  
Additionally, to consider external shocks to the United States economy and if these directly affect HD in Aruba, I regress the dummies for the two crises, 2001 terrorist attack and 2008 global financial crisis, on HDI. What I find is that the effects are minor and insignificant. See Table 11 in Appendix A.
These results support hypothesis I, do not fully support hypothesis II and are inconsistent with hypothesis III. The results are evidence of a strong flow from HD to EG (hypothesis I) and a weak link existing in the flow from EG to HD (hypothesis II). Finally, even though the crises affect EG in the form of shocks, they are not translated to HD (hypothesis III), and this is possibly due to the weak link between EG and HD. An exploration of the possible reasons for these results follows in Section VI.
VI. [bookmark: _Toc107305302]DISCUSSION, POLICY IMPLICATIONS, AND LIMITATIONS
A. [bookmark: _Toc107305303]DISCUSSION AND POLICY IMPLICATIONS
The results above demonstrate that HD has a significant effect on EG but denies that the opposite is true. This is critical because of the positive effects of the bidirectional relationship demonstrated by Suri et al. (2011), in which EG provides the resources for further HD, and HD, in turn,  contributes to EG. This consistent feedback loop is important for sustained growth and development (Suri et al., 2011). As for its position in the existing literature, the results of a one way relationship are similar to the various country studies, even though the directions vary (Abraham & Ahmed, 2011; Chikalipah & Makina, 2019; Öztürk & Suluk, 2020). 
While a detailed analysis of the reasons for these results is beyond the scope of this thesis, I provide some insights on certain areas that might impact the results. In particular, the areas covered relate to the low-performing education dimension in HDI and include labor market characteristics and the dependency on a service-based economy.
  When considering why EG does not translate into HD, it is important to look at the different dimensions of the HD proxy: health, education, and income. In the health and income dimensions, Aruba ranks among the high-income countries. Conversely, the education dimension lags behind. From the economic indicators (Table 1) and preliminary results (Table 13), we see that this lag is not due to a lack of expenditure on education but rather due to a disconnect between spending and outcomes. This underperforming dimension is a critical component to understand and should be a focus area for policymakers aiming to develop the Aruban population further. 
Firstly, Aruba, and many other SIDS, find themselves in the LAC region. The Caribbean, in particular, has for many years struggled with the challenges associated with brain drain in their population (Docquier et al., 2007; Mishra, 2006). While it has been shown that a modest (5 to 10 percent) rate of skilled migration could be beneficial to the sending and receiving countries (Docquier, 2006), according to Mishra (2006), countries from the Caribbean have lost an estimated 10 to 40 percent of their working labor forces due to emigration of their most skilled. If we consider that one of these islands' distinctive characteristics is the scarcity of resource, the emigration of skilled workers towards developed countries is even more problematic as it depletes these countries of “one of their scarcest resources, human capital” (Docquier, 2006, p.2). Nevertheless, determinants of emigration, including the size of the country, socio-political situation, level of development and proximity to OECD countries, explain why brain drain is a challenge for the Caribbean region (Docquier, 2006). It is up to the Caribbean islands to create an environment which is favorable for highly skilled professionals to return to. 
Furthermore, for Aruba in particular, one of the major investments in education is ‘Arubalening', namely the government student loans program. With the limited number of tertiary education institutions on the island, the government provides student loan programs (at 0 percent interest since 2017) to encourage tertiary education, regardless of household income. Since 2011, the government has also set an incentive for graduated students to return, which incorporates forgiveness of 30 percent (amended to 35 percent in 2017) of total loans upon joining the Aruban labor market within three years of graduation (Wijziging van de Landsverordening, 2017). This is an attempt to increase educational outcomes, reduce brain drain, and stimulate the Aruban economy. However, this has not brought about drastic change in the last ten years. 
While this incentive could have expected to have a positive effect, this policy initiative could not take away several labor market challenges associated with the Caribbean islands. Downes (2006) names a multitude of structural, and institutional features of Caribbean island labor markets, with the most applicable and harmful to the Aruban economy being the mismatch between labor demand and supply and the rigid regulations (also known as "red tape"). Though these factors could be more difficult to find immediate solutions for, policy adaptations and introductions could prove effective in the long run. If the changes can make the restricting factors less prominent in the labor market, they are worthy of being pursued. For example, the mismatch in supply and demand could be lessened by dedicating a department to active labor market policies, as has been done in Barbados’ National Employment Bureau (NEB), or the rigid regulations could be relaxed to make Aruban economy more conducive to FDI. Additionally, these could make the Aruban economy more inclusive to the diverse people inhabiting the island (Kandil et al., 2014). The preliminary results showed positive effects of FDI on EG; however, if it takes too long to open a business account or it is too expensive to obtain a license to do business legally, foreign companies will not invest in Aruba. 
While the above are some suggestions based on policies that countries in the region have implemented, it is important to acknowledge that undertaking effective policy action will be crucial to bringing about change. Suppose educated youth return to Aruba because of the incentive on student loans but cannot find a job. In that case, the incentive does not serve as an effective policy solution. 
In addition to brain drain and rigid regulations, the heavy reliance of the Aruban economy on tourism could also explain the low performance of the education dimension in HDI and therefore likewise have an impact on the findings of this thesis. The tourism industry contributes to more than 80 percent of legal jobs in non-crisis periods without including those in the shadow economy (Aruba 2021 Annual Research: Key Highlights, 2021). The types of jobs that are abundant in hospitality, service-based jobs, usually do not require a tertiary degree. Therefore, citizens of Aruba who do not plan on leaving the island might not see the need, or benefit, of obtaining a costly tertiary degree. The decision to pursue a tertiary degree instead of engaging in employment is an opportunity cost in the form of lost wages. 
Another policy that can be pursued to tackle this specific challenge, and increase interest in tertiary education, would be to diversify the economy into more knowledge-based industries, such as science, technology, engineering, and mathematics (STEM). Although the University of Aruba has inaugurated its STEM Department in 2019, investment must also be directed towards attracting FDIs to create jobs in this field. If this is not the case, graduates from this new department will be forced to move abroad to find jobs, which will only exacerbate the issue of brain drain further. 
B. [bookmark: _Toc107305304]LIMITATIONS
This thesis has three main limitations that should be considered when interpreting the results discussed above. These are that there are a relatively low number of observations for time series analysis, that the VAR model used does not satisfy the stability condition, and that HDI is not a complete measure of all aspects that contribute to development.
Primarily due to limited access to data for SIDS and LAC region, this thesis studies the relationship between EG and HD using 21 years of data and thus observations. From an econometric point of view, a higher number of observations reduces the chances of encountering issues with the data. However, since UNDP first calculated HDI in 1990, it should be noted that none of the other studies that study this relationship using HDI as a proxy use more than 30 years of data. Accordingly, 21 years of yearly observations fall within the norm for these studies. 
Additionally, this study faced the limitation that when testing for stability condition, more than one of the eigenvalues had a value greater than one. This implies that the relationship between EG and HD is not consistent throughout the 21 years of this study. The explanation therefore could be due to the volatility of EG, while HD does not drastically reduce or increase at any point. 
Lastly, it is important to note that the proxy used for HD is incomplete. Even though health, education and income are important aspects of human development, Sen argues that political freedom and civil rights are also critical to development (Sen, 2014). The latter two are not included in HDI. This incomplete proxy also explains why countries such as Cuba and Venezuela classify as highly human-developed, even though they do not place high on political freedom or civil rights rankings (Global Freedom Score | Freedom House, n.d.). 
VII. [bookmark: _Toc107305305]CONCLUSION
The shift in the measurement of the development of countries from income towards additionally, including social, political, and civil rights, has fueled a body of research on the correlation between the human-centred approach and economic growth. The Human Development Index, created by UNDP, includes health, education, and income dimensions.
 In this thesis, exploring the connection between EG and HD for the country of Aruba further implies a comparable possible relationship for SIDS and countries in LAC. Therefore, the research contributes to our understanding of HD for SIDS and LAC region by adding data from another country and studying its relationship to EG. 
	The results demonstrate that for this subgroup of countries to which Aruba belongs, the relationship between HD and EG does not inhibit the optimal, bidirectional, relationship, but rather finds results that are partially aligned with the similar studies on developing and developed countries. Even though in this thesis the relationship flows from HD to EG, other studies fluctuate in terms of direction of the relationship. 
The reforms to be implemented in Aruba in the coming years will influence HD in Aruba and, therefore also relationship between EG and HD. Whether the modifications in the educational system will cause HDI to increase or modernization of the tax system will cause Aruba to become too expensive to live in can only be determined in the future. 
A possible area for further research would be to revisit this relationship after these reforms have gone into effect and data for more years are available. Adding more countries and studying this relationship for a group of SIDS could further provide evidence on this association and can be an interesting next step to this thesis. Thirdly, given the limitations associated with HDI, a more comprehensive proxy for development could provide more insights into the development of countries. 
Even though the relationship between HD and EG changes throughout the years, only 21 years of data is used, and HDI may not capture all aspects that are important for human development, implying a unidirectional flow from HD to EG indicates that a strong emphasis should be put on aspects of HD, especially considering the poor performance of educational outcomes. This will be necessary to bring sustained EG to Aruba in the future. 
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Dickey-Fuller test for unit root                   Number of obs   =        20
                               ---------- Interpolated Dickey-Fuller ---------
                  Test         1% Critical       5% Critical      10% Critical
               Statistic           Value             Value             Value
		 
	 Z(t)           -0.601           -3.750	      -3.000             -2.630       

	


MacKinnon approximate p-value for Z(t) = 0.8708
Table 5: Results of DF test for variable lnewhdi, proxy for HD. 



Dickey-Fuller test for unit root                   Number of obs   =        19
                               ---------- Interpolated Dickey-Fuller ---------
                  Test         1% Critical       5% Critical      10% Critical
               Statistic           Value             Value             Value

	 Z(t)             -4.819         -3.750               -3.000            -2.630

	


MacKinnon approximate p-value for Z(t) = 0.0000

Table 6: Results of DF test for variable diff_lnewhdi. This is the first differenced 
variable which serves as proxy for HD. 













Dickey-Fuller test for unit root                   Number of obs   =        11
                               ---------- Interpolated Dickey-Fuller ---------
                  Test         1% Critical       5% Critical      10% Critical
               Statistic           Value             Value             Value

	 Z(t)             -4.972            -3.750            -3.000            -2.630

	


MacKinnon approximate p-value for Z(t) = 0.0000
Table 7: Results of DF test for variable lgdpgrowth, proxy for EG.

 
Phillips-Perron test for unit root                 Number of obs   =        20
                                                   Newey-West lags =         2
                               ---------- Interpolated Dickey-Fuller ---------
                  Test         1% Critical       5% Critical      10% Critical
               Statistic           Value             Value             Value

	 Z(rho)           -1.104           -17.200           -12.500           -10.200

	 Z(t)             -0.428            -3.750            -3.000            -2.630

	


MacKinnon approximate p-value for Z(t) = 0.9053
Table 8: Results of PP test for variable lnewhdi, proxy for HD. 









Phillips-Perron test for unit root                 Number of obs   =        19
                                                   Newey-West lags =         2
                               ---------- Interpolated Dickey-Fuller ---------
                  Test         1% Critical       5% Critical      10% Critical
               Statistic           Value             Value             Value

	 Z(rho)          -20.814           -17.200           -12.500           -10.200

	 Z(t)             -4.863            -3.750            -3.000            -2.630

	


MacKinnon approximate p-value for Z(t) = 0.0000

Table 9: Results of DF test for variable diff_lnewhdi. This is the first differenced 
variable which serves as proxy for HD. 


Phillips-Perron test for unit root                 Number of obs   =        11
                                                   Newey-West lags =         2
                               ---------- Interpolated Dickey-Fuller ---------
                  Test         1% Critical       5% Critical      10% Critical
               Statistic           Value             Value             Value

	 Z(rho)          -14.976           -17.200           -12.500           -10.200

	 Z(t)             -5.298            -3.750            -3.000            -2.630

	


MacKinnon approximate p-value for Z(t) = 0.0000
Table 10: Results of DF test for variable lgdpgrowth, proxy for EG.






	
	(1)

	VARIABLES
	lnewhdi

	Terrorist Attack
	-0.0109

	
	(0.0105)

	Financial Crisis
	0.00490

	
	(0.00637)

	Constant
	-0.247***

	
	(0.00247)

	
	

	Observations
	21

	R-squared
	0.093

	
	


Table 11: Effects of the 9/11 attack and global financial crisis on HDI 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

   Selection-order criteria
   Sample:  2000 - 2017, but with gaps          Number of obs      =         7

	
	lag
	LL
	LR
	df
	p
	FPE
	AIC
	HQIC
	SBIC




	
	0
	   17.993
	    0.000
	   -4.569
	     -4.760
	     -4.585



	
	1
	   21.115
	    6.245
	4
	    0.182
	    0.000
	   -4.319
	   -4.892
	   -4.365



	
	2
	   53.891
	65.552*
	4
	    0.000
	2.5e-08*
	-12.5403*
	-13.4954*
	-12.6176*


   Endogenous:  diff_lnewhdi lgdpgrowth
    Exogenous:  _cons
Table 12: VAR Model Optimum Lag Length Criteria. All criteria indicate two lag lengths as optimum.
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