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Abstract 

Equality and Human Development 

By 

Hans Jacob Seilo 

Doctor of Philosophy in Sociology 

University of California, Berkeley 

Professor Trond Petersen, Chair 

 
While much has been written regarding human development - economic growth, 

lifespan, education - and income distribution, there are few studies that conduct large 
quantitative analysis of the impact of different levels of income distribution on human 
development at the national level. This dissertation examines the development of 193 
countries starting in 1990 and ending in 2015. I examine how economic equality in the 
form of income distribution corresponds with development in the form of wealth, lifespan 
and education. The first stage of the analysis compares two regions, the Middle East and 
Latin America, and explores the impact of Islam and oil exports on development. This 
part focuses on the United Nations Human Development Report’s Human Development 
index - excluding income - as the variable dependent on income distribution. The second 
stage of the analysis covers all the countries in the dataset, with the United States of 
America, the United Kingdom, France and Germany examined in depth. In this part of 
the analysis, I break apart the Human Development Index and examine lifespan and 
education as individual dependent variables and how they are affected by income 
distribution and changes in income. 
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CHAPTER 1 BACKGROUND 
  
 This thesis explores how income distribution correlates with lifespan, education 
and income levels. Using a data set with observations1 for 193 countries starting in 1990 
and ending in 2015, I empirically test several different approaches to inequality, 
understood as intra-national differences in income and development. Through the lens of 
comparing two major regions in the world, the Middle East and Latin America, I examine 
if there is a systematic connection between income distribution and composite index of 
non-income Human Development or whether differences in development might correlate 
with religiosity. Moving on from regional analysis, I break down the composite index and 
I use the United States of America, the United Kingdoms, France and Germany as case 
studies to see how different levels of income distribution and changes in income per 
capita affects life-expectancy at birth and the years of education achieved by the adult 
population. Finally, by utilizing several longitudinal methods2 and the entire dataset, I 
examine how income distribution itself has changed over time, as well as how the 
variable interacts with income, lifespan and knowledge. Based on my empirical findings, 
I explore how well my findings fit with the work of several different authors. 
  Thomas Piketty Capital in the Twenty-First Century examines how capital gains 
have increased faster than income over a period of 250 years (Piketty 2014). He 
concludes that this leads to harmful levels of inequality that must be solved by increasing 
capital gains taxes. I will test the negative impact of high levels of inequality on 
development to see if countries with higher levels of inequality do less well than other 
countries, in addition to examining if inequality has increased for my entire dataset 
between 1990 and 2015. Wilkinson and Picket’s “The Spirit Level: Why Greater Equality 

Makes Societies Stronger” contends that inequality is harmful for human beings 
(Wilkinson and Pickett 2010). This contention will be tested both for nations with low 
average income and for nations with higher average income. Simon Kuznet’s theory 
regarding an inverted U relationship between level of development and income 
distribution is also put to the test (Kuznets 1955). Furthermore, theorists like Kristin 
Forbes (2000) as well as Dollar and Kraay (2002) contend that higher inequality is 
actually positive. They argue that increased inequality correlates with economic growth. 
This perspective will be tested by examing if countries with higher inequality also have 
higher levels of human development, and by examining if richer nations have higher 
levels of development than poorer nations. There are also scholars such as Giovanni and 
Court (2001) as well as Hazanov and Izraeli (2010) who argue that there is an 
intermediate level of income equality that correlates with higher development. I will test 
this by comparing how low, intermediate and high levels of income equality correlates 
with human development. 
 Instead of treating income distribution as a result of different levels of economic 
development, I test to see if different levels of income distribution correlate with higher 

                                                           
1 See chapter 2 for detailed numbers for each variable in the dataset, as well as information on missing data. 
2 See chapter 3 for information on the methods employed for the longitudinal analysis 
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or lower levels of human development. An understanding of the relationship between 
specific level(s) of income distribution and longer average lifespans, education and 
income would be useful for nations that wish to increase their level of development by 
adjusting economic policies. A single year analysis is insufficient to prove causality; thus, 
this dissertation relies on twenty-six years of data to investigate if there is a significant 
correlation between income distribution and levels of human development. To explore the 
connection between equality, as measured by the Gini3 index, and human development, 
as measured by the United Nations Human Development Index4, I use several different 
methods. These range from a simple comparison of the income distribution amongst the 
countries rated as having the highest level of human development to the countries that 
rate as having the least amount, to fixed effect analysis on a dataset with imputed scores 
for missing data.  Using data compiled in the All the Ginis (version Summer 2013) by 
Branko Milanovic of the World Bank supplemented by data from the United Nations 
Human Development Report as well as from several regional banks, I conduct a macro 
level analysis that examines 163 countries to see if different levels of income equality 
correlate with life expectancy at birth, average level of education for the adult population 
and average income per capita. Unlike Glenn Firebaugh, who weighs results according to 
each country’s population size to determine the income for each individual, I focus on 
individual countries (Firebaugh 2015). As each country is governed uniquely and global 
events are softened or magnified similarly for all citizens, thus I believe that much 
information on development is lost if countries such as China or India dominates the 
dataset due to their immense populations.  
 

Human Development and Distribution of Wealth 

 What constitutes well-being and realization of self is, of course, not straight 
forward. For the purpose of this thesis, I will rely on the United Nations Human 
Development Index (HDI). The United Nations Human Development Index (HDI) is 
defined as:” A composite index measuring average achievement in three basic 
dimensions of human development—a long and healthy life, knowledge and a decent 
standard of living” (United Nations Humand Development Reports 2011, 130).  
 “Human Development is a development paradigm that is about much more than the rise or fall of 
national incomes. It is about creating an environment in which people can develop their full potential 
and lead productive, creative lives in accord with their needs and interests. People are the real wealth 
of nations. Development is thus about expanding the choices people have to lead lives that they value. 
And it is thus about much more than economic growth, which is only a means — if a very important 
one — of enlarging people’s choices.” (http://hdr.undp.org/en/humandev/)  
 

 This index is inspired by, amongst others, Nobel Prize winner Amartya Sen, and 
brings together three fundamental factors that affect human capabilities: life expectancy at 

                                                           
3  Corrado Gini developed the coefficient as a measure of statistical dispersion. While the coefficient can be used for a 
variety of studies on inequality (including health), I will here take advantage of its primary usage of measuring 
inequality of wealth. In this thesis perfectly equal income has a Gini coefficient of zero. As inequality increases the 
Gini coefficient grows towards maximum value of 100  (one person has all income) 
4 The HDI combines: Life expectancy at birth, mean years of schooling as wells as expected years of schooling and 
standard of living measure by gpd/per capita (United Nations Humand Development Reports 2011, 167) 
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birth, level of education and average wealth5. Nations that score high on the HDI will be 
interpreted as having increased well-being for their inhabitants, while nations that score 
poorly on the index will be seen as having done less well.  
  Lifespan is a fundamental cornerstone for human development; a longer life 
allows for more time to expand your capabilities. Life expectancy is not only a measure 
of how long one lives, but also a measure of how likely it is that one’s children will be 
healthy at birth and survive to adulthood. This ensures the continuation of both a 
particular family and the human race in general. We can and do measure human life 
expectancy, making this an excellent indicator for human development. 

Education has been considered a cornerstone in opening new vistas and providing 
knowledge, with proponents dating back millennia including thinkers such as Socrates, 
Plato and Aristotle. Attaining greater education indicates having expanded ones’ 
intellectual capabilities, thus indicating increased human development. According to Ravi 
Kanbur, policy battles in the World Bank on development and poverty reduction have 
resulted in a general agreement that education and health are both as important as wealth 
in assessing development outcomes (Kanbur 2001). While there may be other ways to 
expand the human mind, education is one that we can measure, influence through policy, 
and one that is widely regarded as important to human development.  
 Unlike life expectancy and education, wealth does not increase human capacity in 
itself. However, wealth is fungible and can be used in different manners by the individual 
to potentially increase capabilities. Money can buy health care, education, and 
memberships to social gatherings as well as many other things that would otherwise 
require greater skills and effort. Staying fit is easier with a personal trainer, getting 
through college is easier without a job and even more so with a personal tutor. Money 
might not increase human development in and of itself, but works as an indicator of 
access to material goods and wellbeing. This dissertation will deal with a version of the 
Human Development Index compiled without containing income per capita to avoid 
situations were changes of income would be both an independent variable and a 
dependent variable in the same calculation.  
   

Historical Context 

 The issue of how much of the total wealth each person should get predates 
modern society. Plato can be interpreted as an early proponent of communal ownership of 
property, while Aristotle can be understood as defending private ownership from 
government interference (Rothbard 2006). Our contemporary understanding of income 
distribution rests heavily on the work of Adam Smith and Karl Marx. Smith contends that 
concentration of capital is beneficial for everyone (Smith 1852), while Marx counters that 
only communal ownership of the means of production can make human beings free 
(Marx 1994). The present conversation is also influenced by Simon Kuznets who 
theorizes that income distribution is simply a dependent variable. He hypothesizes a 
natural progression from an equal income distribution for under developed countries, 

                                                           
5Wealth is a broad term. For the purpose of this thesis I rely on gross domestic production per capita. See chapter 2 for 
more information.  
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increasing inequality as nations grows more developed, and finally tapering off as nations 
grows ever more developed (Kuznets 1955). 
 From the turn of the millennia and over the last decade, the conversation has 
moved back towards its roots. Some argue that inequality is good for growth and that 
growth in return is good for everyone (Forbes 2000, Dollar and Kraay 2002, Andrews et 
al 2011) while others contend that un-equal economic growth without redistribution does 
little or nothing for those who are not affluent (Castello-Climent 2010,  Herzer and 
Vollmer 2011, Thompson and Leight 2011). Between these viewpoints are researchers 
that argue that economic growth is best served by a middling level of economic equality 
(Giovanni and Court 2001, Hazanov and Izraeli 2010). 
 

Contemporary Views on Income Distribution 

 The industrial revolution greatly increased our ability to satisfy our material 
needs. Up until the fall of the Soviet Union, free market liberals and communists 
represented two major and very different outlooks on whether the surplus generated 
should be divided. Between these polarized theoretical viewpoints, lies the real world 
where most nations engage in lesser and greater levels of redistribution.  In 1989, as the 
communist bloc was disintegrating, economist John Williamson described ten broad 
economic policy prescriptions aimed at improving economic conditions in developing 
nations (Williamson 2002). Backed by the International Money Fund, the World Bank 
and the US Treasury, these policies advocated free market economics and increased trade 
as the path to growth and prosperity. While challenged by many scholars, neo-liberal 
capitalism grew to be a dominating view. This view argues that only a free market can 
successfully allocate resources most effectively. Adam Smith’s old adage, that 
accumulation of capital in the hands of fewer people will generate increased well-being 
for all, remains relevant to contemporary discussions of income distribution. 

 

The Case for Income and Inequality furthering human development 

  One contemporary view on growth is provided by David Dollar and Aart Kraay. 
In “Growth is Good for the Poor”, Dollar and Kraay argue that economic growth is 
inherently positive for the average wealth of everyone. Even those in the poorest quintile 
have their average income increase proportionally to the growth. The authors examine 92 
countries over four decades and show that there is an almost perfect one-to-one ratio 
between growth and increased average income “…across regions, periods, income levels, 
and growth rates” (Dollar and Kraay 2002, 195). Furthermore, the authors conclude that 
the poor are not disproportionally affected by negative growth, that pro-poor policies 
have no systematic impact on the income of the poor and that open trade policies do not 
negatively impact the poor (Dollar and Kraay 2002). Thus economic growth is seen as 
improving the lot of everyone, without the necessity to focus on redistribution. In the last 
fifty years several U.S. presidents have championed the ideals of economic growth as a 
panacea6. This perspective lends support to the idea that countries with higher average 

                                                           
6John F. Kennedy “The Rising tide lifts all boats”, Ronald Reagan “trickle-down economics”, George W. Bush “supply-
side economics” 
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wealth have higher levels of human development, but does not make claims regarding 
levels of income inequality. 
 Adam Smith’s theoretical perspective on the beneficial effects of concentrating 
wealth receives further contemporary support. Kristin Forbes “…challenges the current 
belief that income inequality has a negative relationship with economic growth” (K. J. 
Forbes 2000, 869). Forbes uses panel data on a sample of 45 countries between 1966 and 
1995. This yields a total of 180 observations. These observations, according to Forbes, 
show a positive and significant relationship between inequality and growth (K. J. Forbes 
2000, 881). This finding cannot be fully tested by looking at a single point in time; 
however, a single point in time can still show how countries with higher levels of income 
inequality rate on human development compared to countries with lower levels of income 
inequality. Kristin Forbes’ findings will be examined in chapter 5.  
 Andrews, Jencks and Leigh contend that the increasing share of income of the top 
decile in a panel of 12 developed nations after 1960 is “…associated with a statistically 
significant 0.12 rise in GDP growth during the following year” (Andrews, Jencks and 
Leigh 2011, abstract). The authors also show that the lower income deciles profit less 
from the overall economic growth in a given year, but contend that over time “…our 
simulation implies that the absolute income gains of the bottom nine deciles will become 
progressively larger” (Andrews, Jencks and Leigh 2011, 37).  
 From these perspectives, we have reason to expect countries with a high level of 
inequality to do better in increasing human capability. If an increase in inequality causes 
increased economic growth, then we should expect countries with a higher level of 
income concentration to do better than those with a lower level of income concentration.  

 

The Case Against Inequality Being Good for Human Development 

 While Socialism is fading from prominence after the fall of the Soviet bloc and 
the move of China towards a freer market, there are still those who maintain that human 
beings can only truly realize themselves if everyone shares ownership of capital equally 
(Marx 1994). Several countries still draw on Karl Marx' theories about socialism, 
amongst them Cuba and Venezuela. Wilkinson and Picket’s “The Spirit level: Why 
Greater Equality Makes Societies Stronger” (2010) argues that inequality harms the 
psychological well-being of human beings and links inequality with a wide range of 
social problems7. The United Nations contend that high levels of economic inequality are 
harmful for human development. The Human Development Report now incorporates 
levels of inequality into an adjusted HDI. Lower levels of inequality increase the score of 
a nation’s human development. Thus, for some economic inequality is seen as negative in 
and of itself (United Nations Human Development Reports 2011, Wilkinson and Picket 
2010).  Some scholars contend that inequality negatively impacts societies because 
inequality damages political stability and fuels crime rates (Giovanni and Court 2001). 
Others argue that inequality forces increased taxation, which in turn harms growth 
(Melzer and Scott 1981).  

                                                           
7 These problems range from inequality impacting happiness, trust, mental health to obesity, homicides, imprisonment 
rates and life expectancy. 
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 Dagdeviren, Hoeven and Weeks argue that “...empirical work consistently shows 
that economic growth is no more than distribution neutral” (Dagdeviren, Hoeven and 
Weeks 2002, abstract). The authors contend that, on average, actually redistributing 
wealth is more likely to reduce poverty than growing the economy at an equal pace for 
rich and poor alike. The higher the current level of inequality, the greater the impact of 
redistribution of existing wealth compared to growth. The authors examine different ways 
of redistributing wealth in less developed nations. They contend that progressive taxation 
systems often fail to redistribute wealth due to tax evasion by the rich.  However, despite 
potential tax evasion, if the taxed revenue benefits the poorest quintile more than the 
richest, then taxation can reduce poverty.  
 Drawing on Alesina (1998), Dagdeviren et alii examine public spending on 
education. Here they argue that increased spending on primary and secondary education 
acts to reduce inequality. However, spending on tertiary education often comes at the cost 
of reduced spending on lower education. Thus, increased spending on tertiary education 
can often act to increase inequality since the middle and upper class are more likely to 
participate in this type of education (Dagdeviren, Hoeven and Weeks 2002, 6). The 
authors test the impact of poverty in fifty countries and simulate whether a distribution 
neutral increase of 1% in per capita GDP, 1% growth distributed equally over all quintiles 
or a 1% redistribution of income from the richest 20% to the poorest 20% has the greatest 
impact on reducing poverty. Their simulations show that for a majority of their sample, 
redistributing wealth would reduce poverty more than growth. For their entire sample, 
neutral distribution growth is the least effective tool for reducing poverty. For the poorest 
nations, growth is most important and equal distribution growth is the most effective way 
of reducing poverty. However, for the poorest nations income redistribution without 
growth is not an effective way to reduce poverty. Redistribution of wealth is thus 
connected to increases in human development for the poor. An increase in income 
distribution equality should thus correlate with longer lifespan and more education.  
 Findings that indicate that increased income inequality is harmful for human 
development become starker when we consider Thomas Piketty’s work on the increase of 
income inequality. If inequality is harmful, and Piketty’s findings that inequality is 
steadily increasing as a result of an increasingly rentier driven economy is correct, then 
the future of human development is in dire straits. 
 

The Case for the Middle Ground Between Inequality and Equality 

 In between the polar opposition of higher versus lower levels of income equality 
correlating with higher levels of human development, we find authors who contend that a 
middling level of income equality correlates with higher levels of human development. 
Hasanov and Izraeli focus their paper on income inequality and economic growth for the 
48 contiguous states of the U.S in a period of time stretching from 1960 to 2000. They 
examine the relationship of different levels of income inequality and economic growth 
and contend that both extremely low levels of inequality, Gini < 0.17, and extremely high 
levels of inequality, Gini > 0.5, “…are associated with a negative growth rate of state 
economy. The highest rates of growth occur when the values of Gini are in the 0.33-0.35 
range” (Hasanov and Izraeli 2010, 525) . For Hasanov and Izraeli, “Neither ‘too’ much 
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equality nor ‘too’ much inequality is consistent with higher economic growth” (Hasanov 
and Izraeli 2010, 527).  
 Giovanni and Court examine income distribution on a national scale. They focus 
on economic growth trends for 73 countries between 1960 and 1997. The authors find 
that both very low and very high levels of inequality are harmful for economic growth 
rates. “The turning point seems to be at Gini coefficients around 0.40. Beyond this point, 
growth tends to suffer” (Giovanni and Court 2001, 6). Giovanni and Court find that there 
that an “…efficiency range lies roughly between the values of the Gini coefficients of 25 
(the inequality value of a typical Northern European country) and 40 (that of countries 
such as China and the USA) (Giovanni and Court 2001, 24). According to the authors, 
Gini coefficients above 0.4 are considered to be high. The findings from Hasanov and 
Israeli research on nations coupled with the findings of Giovanni and Court from 
studying American states will guide what I consider an intermediate level of income 
inequality. 
 Augustin Kwasi Fosu examines how income growth and inequality reduction 
affects poverty on the national level. The author uses a dataset of 123 countries in the 
World Bank database. He finds that, for most nations, increase in growth has a greater 
impact on poverty reduction than decreases in inequality. However, Fosu connects 
economic growth to income distribution. He contends that the “...growth-dominant story 
is inadequate...looking beyond the averages can uncover country-specific differences to 
what happens to inequality during growth” (Fosu 2011, 18). For most countries, a 
combination of economic growth and inequality reduction provides the greatest reduction 
in absolute poverty. Ahbijit V. Banjeree and Esther Duflo take a novel approach to the 
connection between inequality and growth rates. They argue that it is change in inequality 
– in either direction – that is harmful for growth. According to these authors, this non-
linear correlation is the reason why researchers find support for both high and low levels 
of inequality correlating with economic growth. For them, income growth is best served 
by maintaining the existing levels of income distribution (Banerjee and Duflo 2003). This 
supposition cannot be tested by looking at a single year of data and I will test this in the 
chapter covering longitudinal analysis.   
 These authors all contend that neither high levels of income equality nor low 
levels of income equality correlate with increased lifespan, more education and greater 
income. In particular, Hasanov and Izraeli, and Giovanni and Court all offer empiric 
support that neither high nor low levels of income equality correlate with longer lifespan, 
more education and increased income. Instead these authors argue that there is an 
intermediate level of economic equality that is most beneficial. Throughout my 
dissertation, I will examine if and how low, middle and high levels of inequality affects 
human development. A solid connection between specific levels of income distribution 
and greater levels of human development could be a valuable tool for states that seek to 
expand human capabilities. By pursuing a certain level of income distribution, they can 
create an arena more suited for increasing the lifespans, levels of education and income 
for their inhabitants. Furthermore, my investigation will provide some insight into 
whether Piketty is correct to worry about the increasing levels of economic inequality he 
found during his studies. If Thomas Piketty is correct, and we are in fact seeing an 
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increase in inequality that will continue unabated unless checked, what happens? Will 
high levels of inequality be harmful for human development? And what exactly is too 
much inequality? 
 

The structure of my dissertation is as follows. Chapter 1 presents an overview of 
what is mean by Equality and Human Development and presents a short historical 
context. The chapter then briefly outlines some contemporary views on the effect of 
income distribution, before exploring theorists who argue that either high, low or 
middling levels of income inequality are good for higher levels of human development. 
Chapter 2 presents the dataset and the sources used to assemble it. The chapter also 
discusses in more detail the different variables that are part of my analysis. Chapter 3 
describes the different longitudinal methods I employ, as well as the techniques I employ 
to deal with missing data. Chapter 4 analyses two different regions, the Middle East and 
Latin America, in order to examine whether competing hypothesis such as religion, 
colonial history or relying oil production for GDP can be used as predictors for human 
development instead of income distribution. The first part of this chapter provides and 
overview of Islam as a religion, and presents potential hypothesis regarding the impact of 
religion/colonialism/oil production. The second part of this chapter presents the subjects 
and variables used for this chapter, before examining Human Development in the recent 
years for the two regions. Having dealt with some potentially confounding variables, 
Chapter 5 focuses on the impact of income growth and income distribution on Human 
Development. Here the full dataset is employed, and the methods described in Chapter 3 
are put to good use to compare actual data to imputed datasets. Simon Kuznet’s theory 
regarding an inverse U-shaped relationship between income distribution and development 
is examined in great detail in part one, while part 2 focuses strictly on the meat of my 
topic – what is the effect of Equality on Human Development. 
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CHAPTER 2 DATA 
In order to examine the connections between development and inequality, this 

thesis uses Gini coefficients and Human Development Index scores. These data are culled 
by international organizations, which are not connected to individual countries, providing 
the most unbiased country-level data available. This chapter details the sources of data as 
well as defines the variables explored in this dissertation: Non-income HDI, GNI and 
Gini. 
 To examine the impact of different levels of economic equality, I draw on the Gini 
coefficient originated by Corrado Gini (Gini 1912). While the Gini coefficient is not a 
perfect tool, it is has stood the test of time since its introduction in 1921 and is still 
regarded as one of the better tools we have at our disposal for measuring inequality 
(Lambert and Aronson 1993; Xu 1980). The Gini coefficient is bounded between 0, 
complete equality, and 1, all wealth in the hands of a single individual. Thus, for 
countries that have a smaller Gini score the income of the inhabitants are distributed more 
equally.  In countries that have a larger Gini score, more of the wealth has accumulated 
into the hands of the few. To reflect the structure of the data on income distribution both 
from All the Ginis and from the UNHDR, I will multiply the Gini score by 100. The scale 
is thus from 0, complete equality, to 100, complete inequality. Drawing on the work of 
Hazanov and Izaraeli, and Giovanni and Court, the different levels of income equality are 
described in table 2.1 below. 
 
Table 2-1: Three Levels of Income Equality 

 
 
 
 

 
 

 
 

 
The analyses of my research draw heavily from the All the Ginis database, which 

is created by Branko Milanovic at the World Bank Research Department. As of the 
Summer of 2013, this incomparable dataset contains 2043 entries of standardized Ginis, 
which covers 164 countries over a period of time stretching from 1950 to 2012. 
Milanovic states that the database draws from eight sources in total. These sources are: 
Luxembourg Income Study (LIS), the Socio-Economic Database for Latin America and 
the Caribbean (SEDLAC), the Survey of Income and Living Condition (SILC), the World 
Bank’s Eastern Europe and Central Asia database (ECA), the World Income Distribution 
dataset (WYD) , POVCAL, the World Institute for Development Research WIDER as 
well as several individual dataset (Milanovic, All the Ginis 2013). Milanovic’s full 
dataset contains 3401 Gini observations, but not all of these are unique. I follow the 

Gini Coefficient Level of income equality 

 Gini ≤ 26 High 

26 < Gini < 39 Middle 

Gini ≥ 39 Low 
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procedure from the All the Ginis Dataset by relying on unique observations and “choice 

by precedence”, which rank orders observations preferring “…INDIE data calculated 
from long-term individual country studies” to (in order) LIS, SEDLAC, SILC, ECA then 
WYD, POVCAL and finally WIDER (Milanovic, All the Ginis 2013, 4,5).  For the period 
of time covered by my research (1980-2012), his dataset provides 1787 discrete 
observations. To supplement the data provided by Milanovic’s research, I draw data from 
several sources. These sources include both the United Nations Human development 
reports published online (United Nations Development Programme 2015) as well as from 
the published editions for the Human Development report from 1980 to 2012 (United 
Nations Humand Development Reports 1980-2012). I also draw data from the World 
Development Indicators, made available by the World Bank online (The World Bank 
2015), the World Health Organization (World Health Organization 2013), EUROSTAT 
(Statistical Office of the European Communities 2015), an older database compiled by 
Deininger and Lyn (Deininger and Lyn 1996), as well as regional banks (McDonald and 
Wint 2002), government publications (Govern d'Andorra Departament d'Estadistica 
2015). In total, these sources add 287 observations to the dataset. All these sources are 
subsumed to the All The Ginis dataset, that is to say that they supplement Milanovic’s 
work. In order of preference I prefer the World Bank to the UNHDR to EUROSTAT to 
the WHO and only then draw on regional banks and government publications. Altogether, 
the resulting dataset contains 2074 observations for Gini over a period starting at 1980 
and ending in 20128. While Milanovic’s dataset would allow me to start the analysis three 
decades earlier, the sparse density of observations predating 1980 would introduce 
problematic amounts of uncertainty in the analysis and I have therefore limited my 
analyses to an era with less missing data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
8 Like Milanovic I found that observations on macro-economic variables, such as Gini, lags by at least three years 

before the surveys become available. The last year of with data for Gini is 2012. 
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Data Sources for Gini and Human Development 
 

Table 2-2 Gini Sources from the All Ginis Dataset and Supplements 
 

Note: The supplemental dataset in order of preference is (1) the World Bank, (2) UNHDR, (3) EUROSTAT, (4) WHO, 
(5) Regional banks and finally (6) Government publications.  

Preference Source Abbreviation Number of 
countries observed 

Gini 
Observations 

 

(1) Luxembourg 
Income 
Study 

LIS 39 199  

(2) Socio-
Economic 
Database for 
Latin 
America and 
the 
Caribbean 

SEDLAC 23 308  

(3) the Survey of 
Income and 
Living 
Condition 

SILC 29 103  

(4) World 
Bank’s 
Eastern 
Europe and 
Central Asia 
database 

ECA 31 247  

(5) World 
Income 
Distribution 
dataset 

WYD 152 616  

(6) PovCalNet POVCAL 124 818  
(7) World 

Institute for 
Development 
Research 

WIDER 119 886  

(8) Individual 
data sets 

INDIE 11 224  

(9) Supplemental 
data sets 

Supp  287  
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Figure 2-1 Number of Gini observations per year 

 
Note: Data on income distribution prior to 1990 is sparse, and the first year of analysis is therefore 1990. Furthermore, 

more data is gathered on income distribution for the start and middle of each decade. 

 

Data on human development is from the United Nations online publication 
“Human Development Reports” (http://hdr.undp.org/en/). One part of the yearly human 
development report is the “Human Development Index” (HDI). This index measures 
human development on three levels: “a long and healthy life, measured by life 
expectancy at birth; knowledge, measured by the adult literacy rate and the combined 
gross enrolment[sic] ratio for educational institutions; and a decent standard of living, 
measured by the gross domestic product per capita in purchasing power parity in United 
States dollars.” (United Nations Human Development Reports 2004, 137). Finally, the 
Human Development Report (HDR) also gathers data on the gross domestic product 
(GDP) for all the countries in American dollars. Data on the GDP is qualified for 
Purchasing Power Parity (PPP). PPP adjusts purchasing power according to the cost of a 
fixed basket of goods and services in each country. Thus, we can determine how far 
money stretches in countries with different rates of inflation. GDP/PPP is broken down 
per capita, which creates an indicator of how much money each inhabitant would have if 
the money had been distributed equally. 
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Table 2-3 Human Development Index Sources used by the United Nations Human 
Development Report 
 

 
 

Variables Used 

Below, each variable used in this dissertation is defined. In addition, any 
manipulations made to the data are outlined. 

Gini. To examine the impact of different levels of economic equality, I will draw 
on the Gini coefficient originated by Corrado Gini (1912). The Gini coefficient is 
bounded between 0, complete equality, and 1, all wealth in the hands of a single 
individual. To reflect the structure of the data on income distribution both from All the 

Ginis and from the UNHDR, I will multiply the Gini score by 100. The scale potentially 
ranges from 0, complete equality, to 100, complete inequality. In the dataset, this variable 
is labeled “ginijs”, and is a key independent variable. However, when analyzing Simon 

Category Source(s) Abbreviation 
  

Life expectancy at birth The United Nations 
Department of Economic 
and Social Affairs 

UNDESA 
  

Mean years of schooling Barro and Lee (2014) N/A 
  

 The United Nations 
Educational, Scientific 
and Cultural 
Organization 

UNESCO 
  

 Human Development 
Report Office updates 
based on UNESCO 
Institute for Statistics 

ECA 
  

Expected years of schooling The United Nations 
Educational, Scientific 
and Cultural 
Organization 

UNESCO 
  

Gross National Income per Capita The United Nations 
Educational, Scientific 
and Cultural 
Organization 

UNESCO 
  

 World Bank N/A 
 Human Development 

Report Office updates 
based on UNESCO 
Institute for Statistics 

N/A 
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Kuztnet’s claims regarding inequality as a byproduct of economic development, gini is 
treated as a dependent variable. 

Human Development Index. The Human Development Report Office creates 
standardized composite indices from a wide range of sources, amongst them International 
Monetary Fund, the Luxembourg Income Study and the World Bank (Human 
Development Index Technical note 1). The United Nations Human Development Index 
consists of three different variables that together make up the key dimension of human 
development. These variables are bounded between 0, which indicates the lowest level 
for the variable and does not always equate to an actual score of zero, and 1 for the 
highest level for the variable measured by any nation9. The basic formula for calculating 
each part of the Human Development Index (HDI) is as follows: 
 

Dimension index = (actual value for the nation – minimum value of any nation)/ 
(maximum value for any nation – minimum value for any nation). 

 
The first variable is a long and healthy life, which the UN defines as life 

expectancy at birth. Data on life expectancy is compiled by the United Nations 
Department of Economic and Social affairs, UNDESA (2011). For life expectancy, a 
score of 0 is the equivalent of an expected life span of twenty years. A score of 1 
indicates that the nation has the longest life expectancy of any nation for the year of 
measurement. The long and healthy life index is then computed by simply putting in the 
average life expectancy for the nation, deducting twenty and then dividing the result by 
the result of deducting 20 from the longest average lifespan of any nation during the year 
of measurement. 

The second variable is knowledge. Knowledge is a composite variable consisting 
of the mean years of schooling for adults as well as the expected years of schooling for 
children. The data for knowledge is drawn from Barro and Lee (2011) as well as updates 
from the UNESCO Institute for Statistics (2012) and compiled according to the 
methodology outlined in Barro and Lee (2011). The data on expected years of schooling 
is compiled by the UNESCO Institute for Statistics (2012).  For mean years of schooling 
the variable is bounded between 0 and 1. A score of zero for the mean years of education 
indicates no years of schooling achieved. This constitutes the minimum level for mean 
years of education. A score of 1 indicates that a nation has the highest mean years of 
education for the year measured. To calculate the score for mean years of education, enter 
the actual value for mean years of education and deduct the minimum level of education 
(zero). Divide this by the results of deducting the minimum level of education from the 
maximum mean years of education. Expected years of schooling is scored in the same 
way as mean years of education.  

To create the composite index of knowledge from mean years of education 
combined with expected years of education, the United Nations Human Development 
report creates a geometric mean10 of the resulting scores for mean years of education and 
                                                           
9 See Table 2.3 for an example using data for Ghana 
10 The geometric mean normalizes the scores that we calculate the average from, this way values are weighed equally. 
We obtain the geometric mean by multiplying the numbers, then taking the nth root. Since we are only combining two 
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expected years of education. Thereafter the equation is applied to the geometric mean, 
this time using 0 as the minimum and the geometric mean of the highest indices as the 
maximum. 

The third and last variable that makes up the index is a decent standard of life, 
which is measured by the gross national income per capita (GNI) adjusted for purchasing 
power parity (PPP). In order to make GNI comparable over time as well as between 
nations, GNI is bound to the purchasing power that the US dollar had in year 2005. The 
International Comparison Program (ICP) periodically collects prices for thousands of 
matched goods and services in numerous countries, most lately in 2005. The World Bank 
and the International Monetary Fund (IMF) creates estimates based on the level of 
inflation in different nations, and again, compares these to the United States. GNI values 
after 2005 are therefore based on projected gross domestic production growth rates 
(Human Development Index Technical note 1). The data on GNI per capita is obtained 
from the World Bank (2012a), IMF (2012), UNSD (2012a) and UNDESA (2011). 
 For income, the natural logarithm is applied to the minimum and maximum 
values recorded for GNI and then applying the formula (Human Development Index 
Technical note 1). The minimum gross domestic income is set to $100. The following 
table is based on the example from page two of the technical notes.  
 
Table 2-4 Calculating the Human Development Index score for Ghana 

 

Indicator  Value    

Data from all nations:      
Maximum life expectancy (in years)  83.6    
Minimum level for life expectancy (in years)  20    
Maximum mean years of schooling (in years)  13.3    
Minimum mean years of schooling (in years)  0    
Maximum expected years of schooling (in years)  18    
Maximum value for education index (between 0-1)  0.971    
Maximum Gross Domestic Income (in US dollars)  87,478    
Minimum Gross Domestic Income (in US dollars)  100    
      
Data for Ghana      
Actual life expectancy at birth for Ghana (in years)  64.6    
Actual mean years of schooling (in years)  7.0    
Actual expected years of schooling (in years)  11.4    
Actual Gross Domestic Income (in US dollars)  1,684    
      

 
 
 

                                                           
numbers, we multiply them and then apply the square root.  
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The following formula is used to calculate the different dimensions that make up the 
individual parts of the composite human development index. 
 
 ������ ����� 	
� �ℎ� ���
 − ������ ����� 	
� �� ���
������� ����� 	
� �� ���
 − ������ ����� 	
� �� ���
 

 
 
Applying the formula gives us the scores for the different dimensions for our example 
country, Ghana listed in table 2.5 below. 
 
 

Table 2-5 The Index score for Ghana 

 

 
The resulting data from the above calculation creates a composite index bounded 

between 0 (a hypothetical nation with life expectancy of 20 years or less, a completely 
illiterate population and an average income of less than $100 per year) and 1 (a 
hypothetical nation that combines the highest average life expectancy, most years of 

Calculating the Index score for Ghana      

Life expectancy index    
 

64.6 − 2083.6 − 20 = 0.701 
    

      

Mean years of schooling index 7.0 − 013.3 − 0 = 0.527 

 

    

Expected years of schooling index 11.4 − 018.0 − 0 = 0.634 

 

    

Education index ��0.527 ∗ 0.634 − 0�0.971 − 0 = 0.596 

    

      

Income index ln�1,684 − ln�100 �ln�87,478 − ln�100  = 0.417 
    

      

Human Development Index √0.701 ∗ 0.596 ∗ 0.417' = 0.558     
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schooling and the highest average income). The variable has a natural zero, and we can 
perform all logical math operations on the variable. With a ratio level variable, we have 
few limitations on what methods we can use to perform statistical analyses. In this thesis, 
I draw on the Human Development Index and examine how income distribution, 
expressed with the Gini coefficient, affects the human development. The United Nations 
Human Development contains data on how income is distributed. This variable is 
bounded between 0, absolute economic equality where everyone has the same average 
income, and 100, absolute inequality where one person receives all the gross income of a 
nation. This variable is also on the ratio level. To avoid having income on both sides of 
the equation when examining the impact of level of income on human development, this 
thesis deals with income and non-income human development as distinct variables. 

Non-Income Human Development Index. Income is often claimed to be an 
explanatory variable for human development. However, since income is part of the 
Human Development Index, any increase in income will result in an overall increase in 
the Human Development Index score. Therefore, we need to decompose the HDI and 
look at GNI as a separate variable and non-income Human Development as another 
variable. We could do this by creating a routine that strips away GNI from HDI by 
drawing on the formula from page 2. However, as of 2013, the United Nations maintains 
a separate HDI which excludes income (see table 1 page 144 of The Human 
Development Report 2013). Like the full HDI, the Non-income HDI is bounded between 
0 and 1 and is a ratio level variable. In the dataset this variable is named “ninchdi”.  

Life Expectancy at Birth. Without life, there can be no human development. Life 
expectancy is the most important indicator of human development and a key dependent 
variable. Data is drawn from several different sources. Derived from male and female life 
expectancy at birth from sources such as: (1) United Nations Population Division. World 
Population Prospects, (2) Census reports and other statistical publications from national 
statistical offices, (3) Eurostat: Demographic Statistics, (4) United Nations Statistical 
Division. Population and Vital Statistics Reprot (various years), (5) U.S. Census Bureau: 
International Database, and (6) Secretariat of the Pacific Community: Statistics and 
Demography Programme. The resulting projections for life-expectancy at birth is 
available from the World Bank (World Bank 2016). This variable is simply labeled “life” 
in the dataset. 

Achieved years of education parts of the population aged 25 or more. Education 
is considered a key component for human development by the United Nations and I will 
therefore also consider the actual years of education achieved by the adult population as 
an important dependent variable. This data is drawn from the excellent dataset created by 
Barro and Lee (Barro and Lee, A New Data Set of Educational Attainment in the World, 
1950-2010 2013), supplemented by updates from their online page (Barro and Lee, 
Barro-Lee Educational Attainment Dataset 2016). This variable is shortened to “educ” in 
the dataset. 

Gross National Income per Capita, adjusted for Purchasing Power Parity. The 
variable describing income is named “gnik” and consists of GNI (Gross National Income) 
per capita in thousands of US dollars adjusted for purchasing power parity (PPP). 
Purchasing power parity is a way to adjust for costs of living in different countries. 



H .  J a c o b  S e i l ø  P a g e  | 18 

 

 

Actual income in American dollars is adjusted to 2010 levels in regard to inflation, and 
furthermore adjusted to the cost of a fixed basket of goods and services in each nation. 
This way we can determine how far money stretches in countries with different rates of 
inflation, cost of labor and other factors. Gnik is a key dependent variable, but one that is 
also used as an independent variable when examining claims regarding income as the 
driving force for human development. Income has a natural zero point and is a variable of 
ratio level. This data was gathered from World Bank, International Comparison Program 
database (World Bank 2016).      

 This leaves us with the following variables: Non-income HDI, lifespan, 
education, GNI and Gini. While non-income human development, lifespan and education 
are always treated as dependent variables, both income and income distribution will be 
examined both as independent and dependent variable depending on circumstances.  

In this dissertation, I will use longitudinal data analysis to examine correlation 
between GNI and Non-income HDI as well as lifespan and education. I will look at the 
correlation between Gini and Non-income HDI as well as lifespan and education. 
Furthermore, I examine the connection between Gini and GNI as well as examining how 
countries with different levels of Gini develop over time for Non-income HDI, lifespan, 
education and GNI. 

 



H .  J a c o b  S e i l ø  P a g e  | 19 

 

 

CHAPTER 3 LONGITUDINAL METHODS  
This thesis relies on STATA version 13 and 14 for statistical analysis. The 

longitudinal analysis is primarily conducted using fixed-effects models and random-
effects models. These models are applied both to the data as is, and to models that deal 
with missing data. 

Fixed-Effect Model 

A model that is used to estimate the average within-country relationships between 
the time-varying covariates income11, income distribution12, and the response variables, 
non-income human development13, lifespan and education. Each country acts as its own 
control for unobserved heterogeneity since the heterogeneity is considered time-constant 
country-level covariates. Fixed-effect models resists bias created by omitted country-
level covariates, however if the within-country variability of the non-income human 
development, lifespan or education and income and/or income distribution is low we will 
not obtain reliable estimates (Rabe-Hesketh and Skrondal 2012). Bear in mind that 
income is explored both as an independent and dependent variable. 

 

 

Expressed as a formula, the Fixed-effects model looks like this: 

()*+ − )*, =  -.(/*+ − /*, + -1�2*+ − 2* + �3*+ − 3*    

where 

)* = ∑ 567879:;   

/* = ∑ <67879:;   

2* = ∑ =67879:;   

                                                           
11 Gross Domestic Production adjusted for Purchasing Power Parity and measured in constant US Dollars pegged to the 
year 2010 
12 Gini coefficient bounded between 0 and 100 where 0 indicates that all individuals have the same income and 100 
indicates that one individual has all the income. 
13 Non-income Human development is a composite index consisting of life expectancy and education. Income has been 
excluded from the index to prevent the variable from being on both sides of the equation.  See data chapter for in depth 
information. 



H .  J a c o b  S e i l ø  P a g e  | 20 

 

 

Here the 2 is assumed to be time invariant and is therefore eliminated since the total 
amounts to nothing.  This leaves us with the general formula where ~ indicates that the 
variables have been transformed into their time-demeaned14 versions (Pedace 2013): 

)>*+ =  -./>*+ + 3*̃+   

Thus, using the fixed effects model to analyze, for example, the correlation between the 
dependent variable non-income human development (Y) and the independent variables 
income distribution (X1) and income per capita (X2) gives us the following formula 
when the variables are time-demeaned.  

)>*+ =  -./1@ *+ + -1/2@ *+ + 3*̃+   

For both version 13 and 14 of STATA, the xtreg15 is used to run the analysis on the data 
in long form. Overall xtreg is the computational equivalent of “…a fixed effects model 
using OLS regression with the demeaning approach. We compute the mean of each 
variable for each case, subtract the mean from the original variable, then run a regression 
on the demeaned variables” (R. Williams 2015). 

Random-Effects Model 

The fixed-effects model assumes that unobserved time invariant individual effects 
are correlated with its subject, that is to say that any peculiarities regarding a country 
such as Sweden is specific to Sweden and not correlated to other countries. Therefore, the 
specific impact of being Sweden is constant over time and can therefore be eliminated 
from the equation. However, the random-effects model does not assume that the 
unobserved individual effects are fixed. Instead the “…unobserved between-subject 
heterogeneity is represented by subject-specific effects that are randomly varying” (Rabe-
Hesketh and Skrondal 2012, 228). Since the random-effects model does not estimate the 
fixed effects for each country, but instead makes them part of the error term the method 
has fewer estimated parameters which increases degrees of freedom and reduces standard 
errors (Pedace 2013).  

Expressed as a formula, the random-effects model looks like this: 

)*+ =  -./*+ + ʋ*+  

Where  ʋ*+ =  2* + 3*+ 

                                                           
14 “…Calculate the average value of a variable over time for each cross-sectional unit and subtract this mean from all 
observed values of a given cross-sectional unit, repeating the procedure for all the cross-sectional units. Demeaning 
deals with unobservable factors because it takes out any component that is constant over time. By assumption, that 
would be the entire amount of the unobservable variable” (Pedace 2013, 293). 
15 The actual command used is: “xtreg ninchdi gini income, fe” 
Here fe indicates that STATA will use fixed effects for the panel data. 
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However, if the individual effects are correlated with the independent variables, random-
effects models will be biased. For both version 13 and 14 of STATA, xtreg16 is again 
used to run the analysis on the data in long form. 

Dealing with Missing Data 

Typically, missing data can be categorized in one of three categories. Missing 
Completely At Random (MCAR), Missing At Random (MAR) or Missing Not At 
Random (MNAR). Missing variables under the MCAR assumption are not missing due to 
particular values on other variables, nor due to the actual value of the variable itself. 
However, MCAR does not exclude the situation where the variable is missing due to 
missingness “...on some other variable X” (Butar and Sun 2007, 3174). When the MCAR 
assumption holds true, the complete part of the dataset is considered a “…simple random 
subsample from the original set of observations” (Butar and Sun 2007, 3174). For MAR, 
the variable is not missing due to its own true value, but it can be missing due to the value 
of some other variable. This particular type of missing data “…depends on known values 
and thus is described fully by variables observed in the dataset” (Butar and Sun 2007, 
3174). As long as MAR holds true, missing data can be dealt with without producing 
biased results in the analysis.  

Finally, MNAR implies that we cannot ignore that the missingness is due to 
systematic correlations between actual values on the variable and potentially also depend 
on values of other variables (Rabe-Hesketh and Skrondal 2012). This type of missingness 
can only be dealt with by creating good estimators based on great insight into how and 
why the data came to be missing (Butar and Sun 2007).   

While missing data was often dealt with by dropping missing cases, mean 
substitutions and simple imputation, according to Schafer and Graham (2002), 
researchers have generally moved away from these methods post Donald B. Rubin’s 
“Inference and Missing Data” (1976). I will follow Schafer and Graham’s 
recommendation and use Maximum Likelihood estimation (ML) based on all the 
available data and also employ Bayesian Multiple Imputation (MI) in dealing with 
missing data (Schafer and Graham 2002, 147).  Furthermore, I will also explore Steven F. 
Messner’s method of using a fixed time interval of five years, and using averages 
calculated based on subsets of years within each fixed five-year interval (S. F. Messner 
1992). Messner’s method is a type of simple imputation, and results from this imputation 
are therefore subsumed to the ML and MI in the analysis. 

Maximum Likelihood Estimation 

 According to Pedace, “The objective of maximum likelihood (ML) estimation is 
to choose values for the estimated parameters (βs) that would maximize the probability of 
observing the Y values in the sample with the given X values. This probability is 

                                                           
16 The actual command used is: “xtreg ninchdi gini income, re “ 
However, adding “,re” under STATA 13 & 14 is redundant, since this random-effects is currently the default method of 
analysis when using .xtreg 
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summarized in what is called the likelihood function” (Pedace 2013, 244). From Paul 
Allison (2012), we have the following explanation on the procedure. 

“…the first step in ML estimation is to construct the likelihood function. Suppose that we 
have n independent observations (i=1,…,n) on k variables (�*., �*1, … , �*C) and no 
missing data. The likelihood function is 

D = ∏ 	*F*G. ��*., �*1, … . , �*C; I   

where 	*�.   is the joint probability (or probability density) function for observation i, and I is a set of parameters to be estimated. To get the ML estimates, we find the values of I that makes D as large as possible. Many methods can accomplish this, any one of which 
should produce the right result. 

Now suppose that for a particular observation i, the first two variables, �. and �1, have 
missing data that… is assumed to be ignorable… The joint probability for that 
observation is just the probability of observing the remaining variables, �*Jthrough �*C…” (P. Allison 2012, 5).  

For missing variables that are continuous, “…the joint probability above summed over all 
possible values of the two variables with missing data…” 

	*∗��*J, … , �*C; I =K K ��., �1, … �*C;LML:  I) 

“Essentially, then, for each observation’s contribution to the likelihood function, we sum 
or integrate over the variables that have missing data, obtaining the marginal probability 
of observing those variables that have actually been observed. 

As usual, the overall likelihood is just the product of the likelihoods for all the 
observations. For example, if there are m observations with complete data and n-m 
observations with data missing on �. and �1, the likelihood function for the full data set 
becomes 

D = ∏ 	*P*G. ��*., �*1, … . , �*C; I  ∏ 	*∗FPQ. ��*J, … . , �*C; I   

where the observations are ordered such that the first m have no missing data and the last 
n-m have missing data. This likelihood can then be maximized to get ML estimates of I” 
(P. Allison 2012, 5).  

                    

From Butar and Sun17 we have the following mathematical expression for the ML 
calculation: 

                                                           
17 This equation is identical to the one presented by Paul D. Allison (2002) 
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“Let 	 �x, y|θ  represent the likelihood, where θ is a set of unknown parameters that 
govern the distribution of X and Y. When X is continuous, the marginal distribution of Y 
provides the correct likelihood for θ, 

V��|I  = K 	��, �|I   W   

For the n observations, we obtain all values for Y, but only the first m observations for X, 

The likelihood for the entire sample can be expressed as, 

D�I  = X 	��*, �*|I  X V��*|I  F
*GPQ.

P
*G.

 

ML [sic] is to find values of θ to maximize this likelihood” (Butar and Sun 2007, 3175). 

Pedace explains that the statistical software uses an iterative process “…until it finds the 

values for all the -Ys that simultaneously maximize the likelihood of obtaining the 
observed values of the dependent variable (Pedace 2013, 245). 

 

Figure 3-1 Pedace’s illustration of Maximum likelihood estimation achieved with 
numerical optimization (Pedace 2013, 245) 

 

Allison concludes that Maximum likelihood estimates for dealing with missing data are 
optimal in large samples, as long as the structure of missing data is ignorable (P. D. 
Allison 2002, 14,26-27). 

Bayesian Multiple Imputation 

 Butar and Sun argues that single imputation is problematic in particular when 
dealing with variability since it ends of making unreliable inferences based on treating 
imputed values as if they are true values (Butar and Sun 2007). Drawing on Little & 
Rubin (1987) and Rubin (1987), they contend that “…multiple imputation procedures 
replaces each missing value with a set of plausible values that represent the uncertainty 
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about the right value to impute” (Butar and Sun 2007, 3175). This constructs a 
distribution for the missing observations, which is then used to impute values for all the 
missing observations. By repeating the imputation process more than once, and since 
there is a random component, each generated dataset will be slightly different from the 
others. This slight difference increases the standard error in comparison to a single 
imputation, and reduces bias in the dataset (P. D. Allison 2002, 28-29). Butar and Sun 
reminds us that while the missing values are drawn from an appropriate distribution 
based on relationships observed between variables where values are present, the imputed 
values have no real-world value and no real interpretation. They are simply “…statistical 
tools to effectively use other nonmissing variables from that subject to make an inference 
about the quantity of interest” (Butar and Sun 2007, 3176). 

 The mathematical logic behind multiple imputation is expressed thusly by Butar 
and Sun: 

“Let Z denote the quantity of interest, )[ denote observed data and )P the missing data. If 

there were no missing values, let Z\  be an estimate of  Z and the estimated variance is ]\ (Z\) and assume that Z\ − Z is normally distributed with mean 0 and variance ]\ (Z). 
Now suppose that due to nonresponse, only . of the total data values  are observed, 
that is,  

Observed values, )̂ *, � = 1, … , . 

Missing values, )P_ � = 1, … , [ 

   = .[ 

For each missing value give � imputations created under a single nonresponse model, 

there are � completed data sets yielding � values of Z\  and ]\ (Z\), say 

`Z\∗a, ]\(Z\∗a,b , � = 1, … , �. 
Then, Z − Z\∗a is c�d, e∗  

We have the estimated value after inserting the imputed values, 

Zf\∗ = 1� g Z\∗a 
and its variance formula is given by  

e∗ =  .P  ∑ hia1PaG. + �PQ.P  .Pj. ∑ �Z\∗a − Zf\∗ 1PaG.  . 

Note that the first term is the within-imputation variance and the second is between-
imputation variance. The factor of �� + 1 /� are an improvement for modest � 



H .  J a c o b  S e i l ø  P a g e  | 25 

 

 

because it reflects the extra variability of Z\∗a based on a finite rather than infinite number 
of imputations (Rubin and Schenker 1986). 

Interval inferences for Z is given by 

l�). =  Zf\∗ ∓ ne∗./1
 

When giving the confidence interval for population mean after multiple imputations, the 
quantities introduced above take the following special forms: 

Z =  o, Z\ = �f, ]\�Z p = q1/ 

The following quantities denoting the values of �f and q1/ in the � th data set completed 
by multiple imputation, 

� = 1, … , �.  
Z\∗a =  �f∗a, and ]\(Z\∗a, = r∗sM

F   

Then, we have the estimated mean after inserting the imputation values 

�f\∗ = �j. g �f\∗a
P

aG.
 

and estimated variance of ��f\∗ − o , 
e∗ = .P ∑ hia1 +PaG. �PQ.P )

.Pj. ∑ �Z\∗a − Zf\∗ 1PaG.   

= .P ∑ r∗sM
FPaG. + �PQ.P )

.Pj. ∑ ��f\∗a − �f\∗ 1PaG. . 

The confidence interval is given by 

l�). = �f\∗a ∓ ne∗
:M, where n = tu/1, 

when � is small use n = �v,u/1, where � is given by 

� = �� − 1 w1 + Pj.F�PQ. ∑ r∗sMxs9:∑ �Lf\∗sjLf\∗ Mxs9: y1
 “ (Butar and Sun 2007, 3176-3177) 

Rubin (1987) argued that with 50% missingness in the dataset, ten imputations 
provided 95% efficiency of infinite imputation. However, Schafer and Graham (2002) 
states that � = 20 imputation is a practical amount of iterations to “… remove noise 
from other statistical summaries (e.g., significance levels or probability values)…” 
(Schafer and Graham 2002, 165). From Yuan (2000, page 7) we have the following 
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formula for the “…relative efficiency of using the finite � imputation estimator, rather 
than using an infinite number for fully efficient imputation, in units of variance, is 
approximately a function of � and z. 

{i = �1 + z/� j. 

Figure 3-2 on the next page shows a table with the relative efficiencies for different 
values of � and λ.” 

Figure 3-2 Yuan’s table of relative efficiencies bases on number of imputations (Yuan 

2000, 7) 

 

This thesis will rely on 100 imputations when dealing with missing data. 

Mean Substitution using Simple Imputation 

While clearly both Maximum Likelihood Estimations and Bayesian Full 
Imputation are generally preferable for dealing with missing data when completing a 
longitudinal regression analysis, neither method produces data that is useable for 
descriptive statistics. This is particularly problematic when analyzing sub-samples of the 
dataset such as comparing and contrasting specific regions of world. For side-by side 
comparison of countries, neither of the above methods provide specific data to be 
compared. Instead I turn to a method developed to cope with erratic national reports on 
homicide and inequality. To deal with missing data for a specific year in a multiyear 
analysis, Steven Messner uses an approach “…to fix the time interval and base the 
homicide estimates on subsets of years as required” (S. F. Messner 1992, 159). In his 
analysis, Messner uses a five-year interval, drawing on single year observations where 
available, but extending to 2, 3 or four-year averages where single year observations are 
not available. While Messner acknowledges that homicide is a volatile phenomenon, he 
finds that the difference between his single year estimates and his full five-year average is 
never larger than a Pearsons Correlation of 0.962 (S. F. Messner 1992, 162). Gross 
Domestic Production per capita (PPP adjusted) is not a particularly volatile variable, and 
the non-income Human Development Indices even less so. Income distribution, Gini, 
varies only gradually from year to year. For the descriptive analysis, I will therefore 
create 5-year intervals centered on 1992 (1990 through 1994) and 2010 (1998 through 
2012) to serve as base numbers for comparing the average level of GPD, non-income 
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human development and income distribution. For nations that have less than five years of 
data, I generate averages based on available data within this period18. Nations that have 
no reported data within the five-year interval will not be part of the descriptive analysis 
However, they are preserved for the more advanced methods used for longitudinal 
regression analysis.  

Examining what Type of Missingness the Dataset Has 

To determine whether or not the dataset can be analyzed with established methods 
or if dealing with missing data will demand a longer theoretical treatment, I will examine 
how similar nations with missing data on inequality are to nations with data on inequality 
when it comes to non-income human development and income. While Allison (2002), 
Treiman (2009) contend that there is no method to prove that missingness is MCAR or 
MAR (ignorable types), the lack of difference of mean values on other variables is 
interpreted as an indication that the data is not NMAR (non-ignorable) (P. D. Allison 
2002, 83). Hence, if both the mean values and ranges of observed data on these variables 
are similar between nations with and without missing data, this will be interpreted as 
enough evidence to proceed with the analysis without expanding the theoretical 
framework. This method reflects Allison (2002) discussion on MCAR, however as 
Allison points out this is not enough in itself to define the data as MCAR (P. D. Allison 
2002, 3). Despite this caveat, Allison contends that the methods for dealing with missing 
data work as long as “…the parameters that govern the missing data process are unrelated 
to the parameters to be estimated” (P. D. Allison 2002, 4). Allison’s statement is 
empirically reflected by Young and Johnson (2015) when they purposefully introduce 
non-random missingness in their dataset and they proceed to show that under the fixed 
effects model, multiple-imputation still produce similar results despite the dataset now 
being NMAR (Young and Johnson 2015, 13). Based on the above, analysis based on 
results based on full Bayesian multiple imputation under the fixed effects model should 
be considered before those of the maximum likelihood estimates under the random 
effects model. For the analysis based on simple mean substitutions, care will be taken that 
the imputed values are reflective of overall findings from other descriptive results. 

 
 

                                                           
18 Stata uses the command .tssmooth ma to create “…a new series in which each observation is an average of nearby 
observations in the original series” (StataCorp. Time Series 2013, 583).           
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CHAPTER 4 ANALYSIS OF REGIONAL DEVELOPMENT: COMPARING THE 
MIDDLE EAST AND LATIN AMERICA 

 
Many scholars have proposed theories of the Middle East’s economic 

development in efforts to explain why the Middle Eastern nations are less advanced than 
other nations in terms of wealth and human development. Some have used Islam19 as the 
basis of their model, while others have highlighted the dominance of the Ottoman 
Empire, Asiatic modes of production, European imperialism and/or reliance on oil 
exports. These explanations were necessarily based mostly on qualitative observations, 
since until roughly 1980 the access to systematically gathered empirical data on 
development was limited. However, over the last few decades several large organizations, 
as well as the nation states themselves, have gathered and compiled data on many 
different aspects of development, both in terms of the economy and in human 
development in general. This chapter aims to explore whether or not the Middle East has 
developed at a different pace than other countries over the last 30 years, starting with data 
from 1980 and ending with data from 2010. Further analysis investigates the empirical 
support for the potential models for differences in development, both within the Middle 
East and comparing the Middle East to countries in the Latin American20 region and to 
the rest of the world. Before examining what the data can tell us, I first explore several 
hypothesis that argue why the Middle East is lagging developmentally. 

 

PART 1: DIFFERENT HYPOTHESIS DESCRIBING POTENTIAL DETRIMENTAL 
FACTORS IMPACTING HUMAN DEVELOPMENT IN THE MIDDLE EAST 
 

Hypothesis One: Islam as religion 

 Some scholars argue that religion can negatively impact economic development. 
Barro and McCleary found a slightly negative relationship between Muslims share of the 
population and economic growth (Barro and McClery 2003). Hamdi Khalfaoui finds that 
“The variable related to Islam and is negative and significant, confirming its negative 
effect on economic growth” (Khalfaoui 2015, 68). Before these claims are put to the test 
empirically by investigating economic growth as well as non-income human development 
we need to ask ourselves a question. Is Islam the same religious influence in every nation 
in the region? Is it really true that simply having a larger proportion of Muslims impact 
development?  

Additionally, a model that places Islam as the major explanation for the lagging 
Middle Eastern economic development requires several things. First of all, we need to 
observe that these countries are in fact behind the rest of the world in development. We 
                                                           
19 Indonesia, while the country in the world with the largest Muslim population does not share the same geographical 
and historical experiences as the Muslim countries in the Middle East and is not analyzed as part of the Middle East 
region. 
20 See Part 2: Subjects and Variables for an explanation why the Latin America was picked as a specific region of 
comparison.  
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should expect to find that the dataset offers lower average values for GDP and non-
income human development both at the start of the period and at the end of the period. 
We should not expect to find countries that combine Islam and a high level of 
development, and we should expect countries to experience slower growth throughout the 
dataset. Most importantly, we should observe that countries in the Middle East are even 
further behind other countries at the end of the period. Without such findings, there is 
simply no proof that Islam is negatively impacting development. 

Furthermore, should the dataset support a negative connection between Islam and 
development, we need to make sure that Islam is actually strongly present in the 
countries. If Islam has a different place in the power hierarchy in different countries, we 
should expect different outcomes. Presence of Islam and the presence of negative 
development outcomes might not be enough to argue a uniform negative outcome. If 
Islam is interpreted differently in different countries, we have reason to expect different 
outcomes. This line of thought is similar to that of Max Weber when he investigated the 
Protestant Ethic and the Spirit of Capitalism. Given that Islam has two major strands of 
competing religious thinkers, Shia and Sunni, we know that Islam is not the same 
everywhere and therefore we have reason to expect that the impact might be different 
based on differences in the religion itself. 

This is not to say that Islam is irrelevant for Middle East; a dominant state could 
coopt the religion and use it as a tool to control society. Also, religious leadership could 
and has encouraged civil society to challenge the state. Finally, if a nation is actually 
directly controlled by a religious leadership, we could expect that nation to be heavily 
affected by religious based decision. However, over the past centuries, the Middle 
Eastern states have, by and large, not been run by religious leaders. Nor can it be said that 
Islam itself is a homogeneous religion. As seen in figure 4.1 from Pew research listed on 
the next page, many Sunni dominant nations do not consider Shias to be Muslims. This 
weakens the idea that Islam can have a uniform impact on development, given that many 
adherents see the other as not belonging to the same religion at all.  
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Figure 4-1 Pew research center percentage of Sunnis who accept Shias as Muslims 

 
Note: figure taken from PEW (The Research Center's Pew forum on Religion & Public Life 2012, 9) 

With a majority of Sunnis in Iraq, Lebanon and Tunisia saying that Shias are not 
Muslims, we see a clear schism between Sunni and Shia Muslims. Wars between Iraq 
(under the Sunni leadership of Saddam Hussein) and Iran is also indicative that there is, 
at times, outright hostilities between the groups. The recent internal strife within Iraq, a 
country itself divided between Sunni and Shia, is another indicator. We therefore have 
reasons to suspect that Islam is not a homogeneous religion. Next, I briefly outline Sunni 
Islam and its schools of thought to see if Sunni Islam is without internal division. 
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Sunni Islam 

 Sunni Islam is the most populous21 and widespread22 of the two main types of 
Islam (The Research Center's Pew forum on Religion & Public Life 2009). The name 
literally translates into “people of the Sunna and the community” (The Research Center's 
Pew forum on Religion & Public Life 2012). According to the Encyclopædia Britannica, 
the first four caliphs are the rightful successors of the Prophet Muhammad. The 
leadership of Islam should be decided by “…the prevailing political realities of the 
Muslim world…allegiance be given to the de facto caliph, whatever his origins” (The 
Editors of Encyclopædia Britannica n.d.). Sunnis stress that Muslims should be guided by 
both Sunnah (the behavior of the Prophet Muhammad) and the consensus of the 
community (Oxford Reference 2014). Nazih Ayubi sees Sunni Islam as a response to 
growing religious influence by the state. He contends that under Sunni Islam, the 
religious scholars who oppose the state are severely punished. One of the cornerstones of 
Sunni Islam is obedience to the state above all else. This is justified by the overarching 
imperative to protect the community. Even if the ruler is unjust or a bad Muslim, a good 
Sunni Muslim should still obey. Ayubi contends that Sunni Islam stresses that the 
individual matters much less than the community. Both individual rights and private 
property ownership are vital components of capitalism. Thus, Sunni Islam can be seen as 
potentially hampering individual rights and lessening the chance of private property 
ownership, thus impeding capitalist development. However, even within the largest 
denomination of Islam, Sunni Islam, there are four differing schools of thought or 
jurisprudence.  

Hanabali. “Hanābilah, also called Madhhab Ḥanbal, English Hanbalites, in Islām, 
the most fundamentalist of the four Sunnī schools of religious law. Based on the 
teachings of Aḥmad ibn Ḥanbal (780–855), the Ḥanbalī legal school (madhhab) 
emphasized virtually complete dependence of the divine in the establishment of legal 
theory and rejected personal opinion (raʾy), analogy (qiyās), and the Hellenistic dogma of 
the Muʿtazilah school of theology, on the grounds that human speculation is likely to 
introduce sinful innovations (bidʿah). The school thus relied solely on a literal reading of 
the Qurʾān and Ḥadīth (narratives relating to the Prophet’s life and sayings) in 
formulating legal decisions. Popular in Iraq and Syria until the 14th century, the 
traditionalist Ḥanbalī legal approach was revived in the 18th century through the 
teachings of Ibn Taymīyah (lived from 1263–1328) in the Wahhābīyah movement of 
central Arabia. This madhhab has since become the official legal school of 20th-century 
Saudi Arabia” (The Editors of Encyclopædia Britannica n.d.). 

Hanafi. Largest of the four religious Sunni schools. “Hanafīyah, also called 
Madhhab Ḥanīfah, English Hanafites, in Islām, one of the four Sunnī schools of religious 
law, incorporating the legal opinions of the ancient Iraqi schools of al-Kūfah and Basra. 
Ḥanafī legal thought (madhhab) developed from the teachings of the theologian Imām 
Abū Ḥanīfah (c. 700–767) by such disciples as Abū Yūsuf (d. 798) and Muḥammad ash-
Shaybānī (749/750–805) and became the official system of Islāmic legal interpretation of 

                                                           
21 87-90% of Islam 
22 45 countries listed as having more than 50% Muslim population, where Sunni makes up the majority of that 
population 
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the ʿAbbāsids, Seljuqs, and Ottomans. Although the Ḥanafīs acknowledge the Qurʾān and 
Ḥadīth (narratives concerning the Prophet’s life and sayings) as primary sources of law, 
they are noted for the acceptance of personal opinion (raʾy) in the absence of precedent. 
The school currently predominates in Central Asia, India, Pakistan, Turkey, and the 
countries of the former Ottoman Empire” (The Editors of Encyclopædia Britannica n.d.). 
This school deals with contradictory narratives by preferring more prestigious jurists to 
other narrators, unless one narrator is clearly more in conformance to the Quar’an 
(Kandhlawi 2010, 52). 

Maliki. Mālikiyyah, also called Madhhab Mālik, English Malikites, in Islam, one 
of the four Sunnī schools of law, formerly the ancient school of Medina. Founded in the 
8th century and based on the teachings of the imam Mālik ibn Anas, the Mālikiyyah 
stressed local Medinese community practice (sunnah), preferring traditional opinions 
(raʾy) and analogical reasoning (qiyās) to a strict reliance on Ḥadīth (traditions 
concerning the Prophet’s life and utterances) as a basis for legal judgment. Ḥadīth, 
however, was always applied, though arbitrarily. The Mālikī school currently prevails 
throughout northern and western Africa, in Sudan, and in some of the Persian Gulf states 
(The Editors of Encyclopædia Britannica n.d.). This school argues that if the narration 
itself is popular amongst the people of Madina Munawware23 than there is no need to 
analyze the chain of narrators (Kandhlawi 2010, 52).  

Shafii.  “Shāfiʿīyah, also called Madhhab Shāfiʿī, English Shafiites, in Islām, one 
of the four Sunnī schools of religious law, derived from the teachings of Abū ʿAbd Allāh 
ash-Shāfiʿī (767–820). This legal school (madhhab) stabilized the bases of Islāmic legal 
theory, admitting the validity of both divine will and human speculation. Rejecting 
provincial dependence on the living sunnah (traditional community practice) as the 
source of precedent, the Shafiites argued for the unquestioning acceptance of Ḥadīth 
(traditions concerning the life and utterances of the Prophet) as the major basis for legal 
and religious judgments and the use of qiyas (analogical reasoning) when no clear 
directives could be found in the Qurʾān or Ḥadīth. Ijmāʿ (consensus of scholars) was 
accepted but not stressed. The Shāfiʿī school predominates in eastern Africa, parts of 
Arabia, and Indonesia” (Oxford Reference 2014). This school of thought prefers 
narrations with the shorter link of narrators over longer links of narrators (Kandhlawi 
2010, 52).  
 While all four schools are considered part of Sunni Islam, it is clear that each 
school has its own way to answer questions regarding jurisprudence. This difference in 
approach, including the Hanbali school’s refusal to accept jurist discretion or the customs 
of the community clearly shows that even within Sunni Islam religion application of the 
law is not uniform. Differences in interpretation and application of judicial systems 
suggests that we should find different empirical outcomes between nations adhering to 
different schools of thought. 

Shia, or Shii Islam 

 The smaller of the two major strands of Islam. Shii Islam makes up between 10 

                                                           
23 The city of Medina, capital of the Al Madinah Region of Saudi Arabia 



H .  J a c o b  S e i l ø  P a g e  | 33 

 

 

and 13% of Islam and is only the majority religion in four countries24 (The Research 
Center's Pew forum on Religion & Public Life 2009). Unlike Sunni Islam, where 
religious authority rests with the state and, partly, the community, the Shii Muslims see 
religious authority as passed on to the descendants of the Prophet Muhammad. They see 
Ali ibn Abi Talib as the rightfully appointed successor to the Prophet and the first Iman. 
Amongst Muhammad’s descendants are special individuals (Imams) that are considered 
to have divinely-ordained traits and therefore possesses special authority. Under Shii 
Islam, state authority should be secondary to religious authority (Amini 2012) (Esposito 
2002) (Oxford Reference 2014) (The Research Center's Pew forum on Religion & Public 
Life 2009). Thus, Shii Islam is very different from Sunni Islam when it comes to religious 
authority. Furthermore, like Sunni Islam, Shii Islam is not a uniform religion. Instead 
there are three main divisions based on disagreements on how many Imams actually 
succeeded the Prophet Muhammad (Esposito 2002).  

Zaydis. Also known as the Fivers recognized five Imams. “The Zaydis split with 
the other Shiis by recognizing Hussein’s grandson Zayd as the fifth Imam. They believed 
that any descendant of Ali who was willing to assert his claim to imamate publicly and 
fight for it could become Iman” (Esposito 2002, 48). 
 

Ismailis. The Seveners split during the eight century on the succession of the sixth 
Imam, Jafar al-Sadiq. “The Ismailis recognize seven Imams, ending with Jafar Al-Sadiq’s 
son Ismail, who was designated to become the seventh Imam but who predeceased his 
father and left no son” (Esposito 2002, 48). Ismaili followers revolted against the Sunni 
caliphate establishing their own empire stretching from Egypt to the Sind province of 
India (Esposito 2002). 

Ithna Ashari. This is the most populous Shii group, and they recognize twelve 
legitimate successors to the Prophet. Ithan Ashari make up the religious majority in Iran, 
Iraq and Bahrain. “The twelfth Imam, Muhammad al-Muntazar (Muhammad the Awaited 
One) “disappeared” in 874 as a child with no sons, creating a major dilemma with the 
doctrine of the Hidden Imam, which declares that the twelfth Imam did not die but rather 
“disappeared”…This messianic figure is expected to return as the divinely guided Mahdi 
at the end of time to vindicate his follower…usher in a perfect Islamic society…In the 
interim, Shiis are guided in religious matters by religious experts, or mujtahids (those 
capable of independent interpreting Islamic law)” (Esposito 2002, 49). Ithna Ashari has a 
hierarchy of clerics (ayatollahs25) with a reputation for knowledge (Esposito 2002). 
 In addition to the major strands of Sunni and Shii Islam, there a several minority 
sects (notably Sufis), that are most often not regarded as Muslims by either Sunni’s nor 
Shii. Furthermore, many Sunni adherents do not see Shii Islam as proper Islam, creating a 
clear schism between the two. Finally, a growing number of Muslims do not regard 
themselves as belonging to any specific strand of school of Islam instead simply self-
identifying as “Muslims”. This group now outnumbers the totality of all non-Sunni 
Muslims and makes up close to a fifth of respondents according to PEW (The Research 

                                                           
24 Iran, Azerbaijan, Bahrain and Iraq 
25 Ayatollahs translates as signs of God 



H .  J a c o b  S e i l ø  P a g e  | 34 

 

 

Center's Pew forum on Religion & Public Life 2012, 27).   
 Based on the above arguments and findings, it appears unlikely that perceived 
economic ailments of the region can be directly correlated to Islam in general because the 
religion is not uniform among all nations in the region, nor within nations26. As seen in 
Figure 4.2 from Pew research center (posted on the next page), Muslim respondents 
frequently answer that they are open to multiple interpretations of Islam’s teachings. 
Furthermore, Shia and Sunni Islam differs greatly in whether state should be subjected to 
religious authority or whether religious authority should be used to guarantee state power. 
Only Iran is governed directly by religious leadership and most Middle Eastern nations 
are not dictated by religious leaders. While this does not rule out that Islam could have a 
negative impact on development, the many differences between religious thoughts and 
religious authority does indicate that the impact will not be the same for every country. I 
therefore, explore other models to look for potential causes of economic impediment in 
the Middle East. 
 
 
 
 
 

                                                           
26 See appendix 4.1 on the sectarian affiliation of Muslims interview by Pew research center 
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Figure 4-2 Pew research center acceptance of multiple interpretations of Islam 

 
Note: figure taken from the Pew research center (The Research Center's Pew forum on Religion & Public Life 2012, 
11) 
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Hypothesis Two: Islamic Taxation and System of Law 

 Fawzy Mansour argues that Islamic laws on taxation, as interpreted by the Islamic 
jurists, has been harmful to the early development of agriculture. The jurists decided on a 
system of collective taxation, which imposed a set amount to be paid by the community. 
This would encourage communities to motivate individuals to participate in economic 
production. Individual taxation would be beneficial for lazy farmers who produced little 
or nothing and therefore would pay no taxes, while placing most of the tax burden on 
more productive farmers. However, collective taxation led to an exodus of farmers who 
were unable to pay their share of the tax burden, leaving the remaining farmers to 
shoulder the entire tax burden. As taxes grew for the remaining farmers, they too fled the 
land. Under the later Ottoman rule, this system was replaced by central ownership of land 
by the sultan (Asiatic mode of production), who then devised different methods of 
extracting rent from the land (Mansour 1992).  
 According to Mansour, this lack of private ownership prevented a shift towards 
the modern, Western system of hydraulic agriculture. The different systems of taxation 
resulted in different systems of patronage. One system of patronage was “ilga’a”, in 
which landowners gave up their lands rather than pay the heavy taxes imposed by the 
local tax collector. Another system was “iyghar”, in which the landowner was given 
special property rights in return for directly paying taxes to the khalif. Finally, there was 
“takabbul”, a system of auctioning off the taxation rights for a specific area. The latter 
often resulted in peasants fleeing their new tax collector, only to be forced back to the 
land by the state. “Takabbul” was denounced by Islamic jurists, but this was largely 
ignored by the central state. This indicates that Islam could not dictate laws that 
contradicted the power holders (Mansour 1992, 63-65). Although the above arguments 
potentially explain why the Middle East was not an early developer, they do not explain 
why the region should suffer from continued slow development under industrialization. 
 Islamic law differs generally from Western law and relies to a much greater extent 
on individual judges’ particular interpretation of both law and specific situations. To 
complicate matters further, non-Muslim communities under Muslim rule often had the 
opportunity to choose what kind of laws they were to be subjected to, which further 
fragments the legal system (Kuran 2011). Modern capitalism requires a set of rules that 
apply to all participants. Without an unanimously agreed upon system of codes and 
consequences, rational, calculable capitalism becomes increasingly unlikely. The 
structure of Islamic judicial systems provides a plausible explanation as to why the region 
would lag behind development; in countries where these laws are still in effect and still 
subject to choice for non-Muslims, they might explain continued slow development. 
However, as Kuran contends in “The political consequences of Islam’s economic 
legacy”, the linkage between Islamic law and economic performance cannot be seen as 
uniform given that the secular regimes in the Middle East have done no better than the 
countries that are strongly influenced by Islam (Kuran 2013, 397). While Islamic law is 
not applied equally in all countries, nor to all inhabitants within each country, the very 
unpredictability of legal application could explain why individual countries struggle 
developmentally – however, given the fragmented legal implementation we should not 
expect similar outcomes for all countries in the region. 
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Hypothesis three: Islamic Laws on Marriage and Inheritance 

 Islamic law allows polygamy27 and requires dispersion of wealth to all offspring. 
This could potentially dilute inheritance and limit concentration of capital (Kuran, The 
Long Divergence: How Islamic Law Held Back the Middle East 2011). However, you 
could just as easily argue that division of inheritance creates equal opportunity which 
promotes competition. According to a capitalist model, increased competition should 
result in economic growth. Theorists arguing the case for neo-liberal development have 
often drawn on Western inheritance as a potential disruptive force since it does not rely 
on the market forces to allocate resources and that larger inheritances encourage 
retirement from the workforce28. The contention that diluted inheritance harms economic 
growth is therefore not universally supported, nor is it universally applied across Middle 
Eastern nation due to differences both in religious and legal systems.  
 

Theory Four: Ottoman Empire and Western Colonialism 

 Fawzy Mansour argues that the Ottoman Empire controlled the state apparatus, 
and used state organizations to extract as much surplus as possible from the provinces. 
The regime was corrupt and accorded positions along familial lines as well as to those 
who curried favor with the regime. Through taxes and illegal confiscation, the regime 
amassed wealth that it squandered on consumption and warfare. Most of the wealth was 
appropriated by the Turkish-dominated ruling class, while the infrastructure in the 
provinces was ignored. Even before the Ottoman Empire was defeated by Western 
powers, the regime put into place damaging tax policies that taxed exported goods at a 
higher rate than imported goods. This destroyed the fledgling cottage industry in the 
Ottoman Empire. Rather than protect the Arab nations in the Middle East, the Ottoman 
Empire ruined and held back development. Without the Ottoman Empire, argues 
Mansour, the Arab nations might have shaken off Western colonialism at a much earlier 
time (Mansour 1992, 77-81). Nazih Ayubi contends that to this day there are remnants of 
the Asiatic mode of production in the Middle East, and that the area has not yet fully 
transitioned to capitalism (Ayubi 2008). This is another potential explanation for the 
Middle Eastern region being a late developer, yet does not explain why development 
continues to lag after the end of the Ottoman Empire and Western colonialism. 
Furthermore, the argument that nations continue to suffer from a lingering impact of the 
Asiatic mode of production, Ottoman rule, and Western colonialism can be empirically 
disproven by any nation in the region which experienced great economic development 
despite these factors. 
 

Hypothesis Five: Oil and the “Dutch Disease” 

 Fawzy Mansour argues that the oil rich nations in the Middle East, in particular 
Saudia Arabia, are hurting the Arab unification and often taking sides with the US to the 

                                                           
27 While outside of the scope of this thesis, gender roles may play an important function in the division inheritance as 
well as participation in the workforce. Strict application of Sharia law limits female participation in the economy, 
which might hamper development. 
28 Adam Smith “Wealth of Nations” (Smith 1852), Emile Durkheim “Division of Labor” (Durkheim 1997), Brown et 
all “The Effect of Inheritance…” (Brown, Coile and Weisbenner 2010). 
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detriment of Arabs. With the increasing oil wealth, tribes that controlled oil resources 
strengthened their grip on individual nations, and lost all their sympathy for Arab 
Nationalism when such sentiments were no longer needed to achieve fair prices for oil on 
the international market. He explains that oil derailed the Middle East from following a 
similar development trajectory to comparatively rich Third World nations (Mansour 
1992, 85-90). While Mansour focuses on Arab unification, the argument that oil hurts 
economic development through dividing a nation along existing patrimonial lines can be 
extended to any oil exporting nation. Furthermore, a reliance of selling a single type of 
natural resource makes a nation vulnerable to fluctuations in the market place. Given that 
several of the nations in the Middle East are amongst the greatest oil exporters in the 
world, this premise of oil exports correlating with development demands a quantitative 
exploration. However, since there are several nations in the Middle East that are not 
primarily dependent on oil export, this is yet another explanation that does not cover the 
entirety of the region. 
 Overall, the five different hypothesis each offer explanations as to why countries 
could experience slower development. However, each hypothesis also contributes the 
same challenge. If countries in the Middle East have different religious systems, different 
legal systems, different colonial histories and have differing (or non-existent) levels of 
oil-exports, why would we a priori expect them to have similar development trajectories? 
I therefore turn to empirical evidence to explore development in the Middle East vis-à-vis 
the Latin American region and in comparison, to the rest of the world. 
 
 
 

PART 2: SUBJECTS AND VARIABLES29 AND ANALYZING DEVELOPMENT IN 
THE MIDDLE EAST 
 

 In order to determine if the Middle Eastern nations have developed at a slower 
pace for the last 30 years, there has to be a significant number of nations that have 
experienced a more rapid pace of development. A reasonable region of comparison is the 
Latin American30 region. Like the Middle East, Latin America is a region of countries 
that experienced western colonialism. Furthermore, the region is dominated by a major 
religion, Christianity, which is also divided into two major strands (Catholicism and 
Protestantism). Latin America also has countries that rely heavily on oil export, and is 
often seen as consisting of developing nations in contrast to Europe and the US.  
 Nazih Ayubi describes Sunni Islam as group oriented, rather than oriented towards 
the individual. Muhammad Abduh and Jamal ad-Din Al-Afghani goes further, and argues 
that “…the happiness of man is in the happiness of his community…” (Haim 1955, 127) . 
Said Arjomand (1988, 2004) as well as Johann Arnason and Georg Stauht (2004) all 

                                                           
29 See chapter 2 for more information of variables and sources used to obtain data. 
30 Latin American nations share more than just a geographical location, they are also countries where the Romance 
languages are dominant. Countries without this cultural heritage, like the former British colony of Belize, are not 
analyzed as part of the Latin American region. 
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mention the importance the group in the Middle East. This strong group focus lends itself 
to a corporatist relationship to the state. Individuals have no claim on the state, and the 
state recognizes neither individual nor classes and focuses instead on relationships based 
groups, many of them based on kinship ties. Corporatist relationships are common in 
Latin America, showing one potential corresponding feature between the Middle East and 
another developing region. Similar to the Middle East region, this region was under 
colonial influence for an extended period of time. Also, in Latin America, religion plays 
an important role and Christianity, like Islam, exhibits a variety of denominations. Thus, 
Latin America provides an interesting contrast; if the region has, on average, developed at 
a significantly faster pace than the Middle East, the contention that Islam is negative for 
development gains support. As a second contrasting unit of analysis, I will draw on all 
other nations outside of the Middle East and Latin America. This offers an aggregated 
comparison to the entire globe. Should the Middle Eastern data show that region did not 
develop at a slower pace than both the Latin American region as well as the rest of the 
world; the general claim of arrested development in the Middle East cannot stand.  
 I will examine several different aspects to see if the Middle Eastern region differs 
significantly from the Latin American region. I will examine economic differences by 
contrasting gross domestic production per capita (GDP31) for countries in both regions. 
“GDP per capita is gross domestic product divided by midyear population. GDP is the 
sum of gross value added by all resident producers in the economy plus any product taxes 
and minus any subsidies not included in the value of the products. It is calculated without 
making deductions for depreciation of fabricated assets or for depletion and degradation 
of natural resources. Data are in constant 2010 U.S. dollars” (World Bank 2016).  The 
source of this data is the World Bank national accounts data, and OECD National 
Accounts data files. To ensure that the economic data is comparable, I rely on the 
“Purchasing power parity” (PPP) conversion factor. From the World Bank’s glossary: 
“The PPP conversion factor shows how much of a country's currency is needed in that 
country to buy what $1 would buy in the United States. By using the PPP conversion 
factor instead of the currency exchange rate, we can convert a country's [GDP] per capita 
calculated in national currency units into [GDP] per capita in U.S. dollars while taking 
into account the difference in domestic prices for the same goods. Thus, PPP helps us 
compare [GDPs] of different countries more accurately. Because prices are usually lower 
in developing countries, their [GDP] per capita expressed in PPP dollars is higher than 
their [GDP] per capita expressed in U.S. dollars. In developed countries the opposite is 
true” (World Bank 2016). 
 Furthermore, I establish an average growth in GDP over the entire period of time 
from 1990 to 2015. By comparing the growth rate in the Middle East to that Latin 
America and to the rest of the countries in the dataset, I examine if the Middle East is in 
fact growing at a slower pace than the contrasting cases. By relying on a quantitative 

                                                           
31 From the World Bank’s glossary: “Gross domestic product (GDP). The value of all final goods and services produced 
in a country in one year (see also gross national product). GDP can be measured by adding up all of an economy's 
incomes- wages, interest, profits, and rents- or expenditures- consumption, investment, government purchases, and net 
exports (exports minus imports). Both results should be the same because one person's expenditure is always another 
person's income, so the sum of all incomes must equal the sum of all expenditures” (World Bank 2016). 
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analysis, I can analyze whether the data supports the theoretical perspectives regarding 
potential Middle Eastern.  
 Going beyond economic development to incorporate other parts of human 
development, this statistical analysis includes the non-income Human Development 
Index (HDI) as a measure of overall development. The HDI is a standardized composite 
score obtained from a wide range of sources, including the International Monetary Fund, 
the Luxembourg Income Study and the World Bank (Human Development Index 
Technical note 1). The index involves measures of longevity, which the UN defines as 
life expectancy at birth and is compiled by UNDESA (2011). Also included in the HDI is 
a measure of the mean years of schooling for adults and predicted years of schooling for 
children. The data for education is drawn from Barro and Lee (2011) as well as updates 
from the UNESCO Institute for Statistics (2012) and compiled according to the 
methodology outlined in Barro and Lee (2011). The third and final piece of the HDI is 
GDP adjusted for purchasing power parity. However, for use in this analysis, GDP is 
removed and replaced with non-income HDI in order to account for co-linearity between 
GDP and HDI scores. The HDI scores are manipulated to create a composite score for 
each country that is bounded between zero and one, with one indicating the highest 
human development score. This thesis also draws on the “All the Ginis database” with 
supplemental data from other sources32 to examine how income distribution, expressed 
with the Gini coefficient, affects the human development. This variable, Gini, is bounded 
between 0, absolute economic equality where everyone has the same average income, and 
100, absolute inequality where one person receives all the gross income of a nation. This 
variable is also on the ratio level. 
 

Statistical Analysis 

 Wikipedia lists the following nations as belonging to the Middle East region:  
Bahrain, Cyprus, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Northern Cyprus, 
Oman, Palestine, Qatar, Saudi Arabia, Syria, Turkey, United Arab Emirates and Yemen. I 
am excluding Israel33 from the analysis of the Middle East countries. Israel lacks every 
explaining variable outlined in the five hypothesis examined. The nation is predominantly 
Jewish, recently founded and does not engage in oil exports. Northern Cyprus is also 
excluded; there simply is no data available. Palestine is also outside the scope of the 
chapter due to its complicated geo-political status. Adjusting for nations that have data for 
at least one variable of interest, we are left with the following nations in the analysis: 
Bahrain, Cyprus, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, 
Syria, Turkey, United Arab Emirates and Yemen (Wikipedia, Middle East 2016). While 
Cyprus is a borderline case, since the country’s population is split between people with 
predominantly Greek and Turkish and Turkish ancestry, there is a good reason to include 
it in the analysis. Cyprus has seen several periods of colonialism (Assyrians, Egyptians 
and Persians) including both the Ottoman and the British Empire. Coupled with its 

                                                           
32 Major sources are the United Nations Human Development report, the World Health Organization, Eurostat as well 
as Deiniger & Lyn 1996. See chapter 2 for more information on data and sources. 
33 Israel’s data is part of the “Other Nations” category in the dataset. 
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geographical location, the island’s colonial history allows us to investigate a non-Islamic 
country in contrast to the Islamic countries in the region. 
 The Latin American region, again according to Wikipedia, contains the following 
nations: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominican 
Republic, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, 
Panama, Paraguay, Peru, Puerto Rico, Uruguay and Venezuela (Wikipedia, Latin America 
2016). Puerto Rico is heavily influenced by the United States of America, and is left out 
of the analysis. All other Latin American nations are included in the analysis. The 
following nations lack data on all variables and have been dropped from the analysis: 
Korea (Democratic People’s Republic), Nauru, San Marino and Somalia.  This leaves 155 
nations in the category “Other Nations”, 15 countries in the category “Middle East” and 
20 nations in the category “Latin America”. In total, there are 190 nations in the analysis 
with a total of 8111 observations over 26 years. 
 The first step to determine whether or not the Middle East region differs from 
other nations and Latin American nations are some simple descriptive statistics. Table 4.1 
shows an overview of the minimum, maximum and average values for all of the nations 
over 26 years in comparison. This is contrasted to the same information for countries in 
the Middle East, countries in Latin America and to the rest of the world, described as 
Other Nations, when we exclude these two regions. While the category of Other Nations 
is a very heterogenous group, this group lets us establish averages and ranges for the 
world excluding our two regions of comparison. Thus, we can say whether the Middle 
East and Latin America does better or worse on the variables of interest compared to the 
rest of the world. 

Table 4.1 on the next page shows the average gross domestic production, income 
distribution and human development excluding income for the Middle Eastern region, the 
Latin American region as well as for a composite of all Other Nations. 
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Table 4-1 A comparison of the full dataset to the Middle East, Latin America and the rest 
of the world with aggregate of information from 1990 to 2015 

Note: GDP is short for Gross Domestic Production per Capita, adjusted for Purchasing Power Parity and pegged to the 
dollar value in the United States of America in 2010. Gini describes income distribution and is bounded between 1 
(least) and 100 (most). HDI is the human development composite index of education and lifespan but excludes income. 

  

 Observations Mean Standard 
Deviation 

Minimum Maximum 

Full dataset      

GDP 4678 12580 21152 115.44 145221 

Gini 1734 40.49 9.40 17.5 74.3 

Middle East       

GDP 346 19769 20992 1016 75117 

Gini 86 36.45 4.72 28.18 45.3 

HDI 143 0.700 0.106 0.234 0.869 

Latin America      

GDP 509 5479 3492 662.3 14688 

Gini 332 51.96 3.96 38.4 63.7 

HDI 197 0.722 0.091 0.401 0.904 

Other Nations      

GDP 3823 12848 22282 115.4 145221 

Gini 1316 39.12 9.03 17.5 74.3 

HDI 1359 0.675 0.189 0.164 0.978 
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Here we note that over a period of 26 years, the average gross domestic 
production of countries in the Middle East is higher than that of countries in Latin 
America and that the Latin American region has the lowest average GDP. The lowest 
GPD recorded in the Middle East is that of Yemen. In 1990 Yemen had a GDP of $1016, 
which is higher than that of Haiti. In 1990 Haiti’s GDP was $662, which was the lowest 
GDP recorded in the Latin American region. However, both Yemen and Haiti registered 
higher GDPs than that of Liberia. Liberia had a GDP of $171 in 1990, but for Liberia the 
country’s GDP would sink all the way to $115 in 1995. The 1995 value for Liberia is the 
lowest of any country for any year recorded in the dataset.  
 Turning to income distribution, we note that both the Middle East and the Latin 
American region have smaller ranges of inequality than that of other nations. The Middle 
East ranges from a Gini coefficient of 28.1 (Cyprus in 2008) to 45.3 (Iran in 1991). Latin 
America ranges from 38.4 (Venezuela 2010) to 63.7 (Brazil 1991). For the other nations, 
we find a range from as low as 17.5 (Azerbaijan 2005) to 74.3 (Namibia in 1993 and 
1995). On average, we find that other nations have a higher level of income inequality, 
39.12, than that of the Middle East region, 36.45. The Latin America region has a much 
higher average level of inequality with a Gini score of 51.54. Drawing on the work of 
Hazanov and Izaraeli, and Giovanni and Court, the different levels of income inequality 
are described in table 4.2 (Hazanov and Izraeli 2010) (Giovanni and Court 2001): 

 

Table 4-2 Three levels of income inequality 

 
 

 
 
 
 
 
 
 
 
 

Note: Gini is bounded between 0 and 100. 0 Indicates that everyone has the same level of income. 100 means that one 
person has all the income. 

 
We note that the aggregate for the whole world, 40.49, belongs in the high level of 

inequality category. The average level of inequality in the Middle East region is at the 
upper end of the middle category, while we can note that Latin America is firmly in the 
high region of inequality.  In fact, the high level of inequality in the Latin America region 
is what pushes the rest of the world into the high region of inequality. Furthermore, the 
average level of inequality in the Latin American region (Gini 51.96) is higher than that 
of the highest recorded level from the Middle East (Gini 45.3). Drawing on the averages 
for the entire period examined, I find that the Middle East region is not lagging behind 
the rest of the world. On average, the Middle East is richer than the rest of the world 

 

Gini Coefficient Level of income inequality 

 Gini ≤ 26 Low 

26 < Gini < 39 Middle 

Gini ≥ 39 High 
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while Latin America is poorer. The average level of income inequality is lower in the 
Middle East than the rest of the world, while Latin America has much higher levels of 
inequality. The Middle East also scores higher than the rest of the world on the non-
income Human Development index; however Latin America scores slightly higher than 
the Middle East. Aggregate level data does not support that the Middle East development 
is behind that of other countries. 
 The cross-sectional analysis of all the years in the dataset gives us a reasonable 
starting point for investigating development in the three regions of comparisons. 
However, the averages do not let us say anything about change over time. In order to 
examine how income, income distribution and human development have changed over 
time, I will first examine averages at the start of the period and at the end of the period on 
the aggregate level. However, due to missing data in the dataset, we need to proceed with 
some caution. Table 4.3 describes the level of missing data in 1990 (the first year of data) 
and 2012 (which is the last year with data for all three variables).  
 
Table 4-3 Countries missing data in 1990 and in 2012, by absolute number and 
percentage 

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other 
Nations category 

 
As we can see in table 4.3, missing data ranges from missing all cases on income 

Variable  Middle  
East 

Latin 
America 

Other 
Nations 

Number of countries 
missing data in 1990 

    

     

Income Distribution  9(60%) 3(15%) 65(42%) 

Average Income  3(20%) 1(5%) 22(14%) 

Non-income Human 
Development 
 

 2(13%) 0(0%) 44(28%) 
 

     

Number of countries 
missing data in 2012 

    

Income Distribution  15(100%) 9(45%) 149(96%) 

Average Income  1(7%) 0(0%) 4(3%) 

Non-income Human 
Development 

 0(0%) 0(0%) 4(3%) 
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inequality for the Middle East in 2012, to no missing data for non-income human 
development in the Latin American region in 1990 as well as no missing data for income 
and non-income human development for Latin America in 2012, and no missing data for 
non-income human development for the Middle East in 2012. To further complicate 
matters, the number of countries missing data in 1990 is not the same as the numbers 
missing data in 2012 (with the exception of perfect data coverage for non-income human 
development for Latin America in 1990 and 2012). Relying solely on data from 1990 and 
2012 leaves us unable to analyze changes based on income distribution. The solution to 
this is given in table 4.5 on page 97. 
 In order to compare the average values in 1990 to 2012, we need to make sure 
that all countries used to create said averages have data at both points in time. Table 4.4 
shows how many countries that lack data for one or both data points. 
 
Table 4-4 Countries missing data in either 1990 or 2012, by absolute number and 
percentage 

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other 
Nations category.  

 
Focusing on the problematic lack of data on income distribution for countries in 

the Middle East, we find that that the following countries have lack any data points for 
Gini throughout the dataset: Bahrain, Kuwait, Lebanon, Oman, Saudi Arabia and the 
United Arab Emirates. These nations cannot add any leverage to our income distribution 
analysis. Furthermore, none of the countries in the Middle East region have data on 
income distribution in both 1990 and 2012.  

For the Latin America region, we have more available data on income 
distribution. Yet even for this region, fully half of the countries lack data both in 1990 and 
2012. While Other Nations are only used as a control group, we cannot rely on data from 
four nations to be representative for all the 155 nations in this group. To ensure that at 
least a majority of the countries in the Middle East and Other Nations are represented in 
the analysis, income inequality cannot be treated by the same method as income and non-
income human development. I therefore explore Rosemary Gartner’s contention that 
“…income inequality…tap relatively enduring patterns that distinguish advanced 
democracies from each other” (Gartner 1990, 98). By examining the rate of change in 
Gini for the nations of particular interest (Middle East, then Latin America) I determine 
whether there are grounds to rely on an average over many years for income inequality, 

Number of nations with 
incomplete data 

 Middle  
East 

Latin 
America 

Other 
Nations 

Income Distribution  15(100%) 10(50%) 151(97%) 

Average Income  3(20%) 1(5%) 22(14%) 

Non-income Human 
Development 

 2(13%) 0(0%) 44(28%) 
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or whether this factor cannot be satisfactory explored with the current dataset for these 
regions.  Appendix 4.2 contains the full list of observations for countries with data on 
income distribution in the Middle East region, while appendix 4.3 covers the Latin 
America region. As noted in the appendix, Egypt, Iran and Jordan have a range of scores 
for income distribution that are more than two standard deviations from the mean. This is 
not indicative of an income distribution with an enduring pattern for the region of interest 
in this chapter.  

Like the Middle East region, the Latin America region contains several countries 
with minimum and maximum scores for Gini that are more than two standard deviations 
away from the mean. In the Latin American region these countries, Bolivia, Brazil, 
Colombia, Guatemala, Mexico, Panama and Paraguay, all have ranges of income 
distribution that belie the idea of enduring patterns. Furthermore, Cuba does not have any 
information on income distribution. These findings dictate that we cannot analyze the 
mean score of Gini for the early part of the dataset and contrast it to the mean score in the 
later part of the dataset for the Middle East region, and furthermore that for neither region 
can we treat income distribution as an enduring pattern. Instead I rely on the findings for 
the Gini coefficients from the cross-sectional analysis listed in table 4.1 earlier in the 
chapter. The high percentage of missing data for income distribution for countries in the 
Middle East region indicates that we must be extremely careful about overstating that the 
countries in this region has greater economic equality in comparison to the rest of the 
world.  

To perform a comparison over time for income, I draw on Steven Messner (1992) 
and specify a fixed period of time. I then create averages based on as many years that are 
available within that range for each country (D. Messner 1992). For the first comparison, 
I start in 1990 and end in 1995. For the second comparison, I start at the year 2007 and 
end in 2012. Countries without any data in the first comparison are left out of the second 
comparison. See chapter 3 for more information on this Messner’s method. Table 4.5 
below describes data coverage when relying on six year intervals. 
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Table 4-5 Countries missing data in 1990-1995 and 2007-2012, by absolute number and 
percentage 

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other 
Nations category. Missing data in 1990-1995 and 2007-2012 indicates a lack of data for every year in that period of 
time. 

  
 Creating averages based on the six-year span from 1990 to 1995 still leaves 60% 
of countries without data on income distribution in the Middle East region, thus we have 
no improvement compared to data just for 1990. For the Latin American region, missing 
data on income distribution decreases from 15% to 10%, while for Other Nations 
missingness decreases from 42% to 32%. Comparing the averages for income distribution 
based on the six-year span from 2007 to 2012 to the overall missingness listed in table 
4.4, missing data is reduced from 100% to 60% for the Middle East region. For the Latin 
American region, missing data decreases from 50% to 10%, while for Other Nations 
missingness decreases from 97% to 41%. However, as mentioned earlier the amount of 
missing data for the Middle East region coupled with the finding that income inequality 
cannot be treated as an enduring pattern for the region means that we cannot rely on 
comparing mean values for this variable. 
 

Number of countries 
missing data in 1990-1995 

 Middle  
East 

Latin 
America 

Other 
Nations 

Variable name     

Income Distribution  9(60%) 2(10%) 50(32%) 

Average Income  2(13%) 1(5%) 10(6%) 

Non-income Human 
Development 
 

 2(13%) 0(0%) 44(28%) 
 

     

Number of countries 
missing data in 2007-2012 

    

     

Income Distribution  6(40%) 1(5%) 35(23%) 

Average Income  1(7%) 0(0%) 1(1%) 

Non-income Human 
Development 

 0(0%) 0(0%) 4(3%) 
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Table 4-6 Countries missing data in either 1990-1995 or 2007-2012, by absolute number 
and percentage 

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other 
Missing data in 1990-1995 and 2007-2012 indicates a lack of data for every year in that period of time. 

 
  
 Comparing the findings on missing data listed in table 4.4 and table 4.5 for 
average income, we find that missingness is reduced from 20% to 13% for the Middle 
East region. For the Latin American region missingness remains the same, 5%, while 
Other Nations decrease missingness from 14% to 6%. Relying on the aggregated means 
collected over six-year periods substantially reduce missingness for average income at 
the cost of decreasing the amount of time that has passed between comparisons thereby 
limiting the potential changes over time. Since the Middle East region is central to this 
analysis, I choose to sacrifice time to gain breadth of analysis. However, unlike the 
income variable there is no advantage to using aggregates for non-income human 
development. For non-income human development relying on the data for 1990 and 2012 
offers the same number of cases as relying on the six-year aggregates and increases the 
period of time that has passed.  

Based on the above findings, the descriptive analysis of income distribution, 
average income and non-income human development is done by comparing the 
following. Income distribution, described as Gini, consisting of the findings from the 
cross-sectional analysis for the entire time period. Instead of examining averages at two 
different points of time, we rely on the mean value across 23 years starting at 1990 and 
ending in 2012 as well as the minimum and maximum values recorded. For average 
income, we compare the aggregated mean values of 1990 through 1995 to the aggregated 
mean values of 2007 through 2012. Finally, non-income human development contrasts 
the average values for 1990 to the average values of 2012. Table 4.7 below contains the 
mean, minimum and maximum values for income, non-income human development and 
income distribution. 

 
 
 
 
 

Number of nations with 
incomplete data 

 Middle  
East 

Latin 
America 

Other 
Nations 

Income Distribution  9(60%) 2(10%) 63(41%) 

Average Income  2(13%) 1(5%) 10(6%) 

Non-income Human 
Development 

 2(13%) 0(0%) 44(28%) 
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Table 4-7 Average income and non-income human development compared over time and 
between the Middle East region, the Latin America region and Other Nations, with cross-
sectional data on income distribution 

Note: 1: Observation is an aggregate over six years. 2: Observations are from the first year, 1990 and the last year, 
2012. 3: Data is taken from all the years starting at 1990 and ending in 2012. 
  

  Middle  
East 

Latin 
America 

Other 
Nations 

1990-1995     

Average Income|  15633 4668 9233 

Minimum observed
|
  1046 1105 169 

Maximum observed
|
  64278 12591 69809 

Non-income Human 

Development} 

 0.582 0.617 0.602 

Minimum observed
}
  0.234 0.401 0.164 

Maximum observed
}
  0.784 0.764 0.922 

2007-2012     

Average Income|  15938 6722 13087 

Minimum observed
|
  1223 1563 214 

Maximum observed
|
  42200 14515 100365 

Non-income Human 

Development} 

 0.728 0.755 0.719 

Minimum observed
}
  0.474 0.521 0.313 

Maximum observed
}
  0.869 0.894 0.978 

Cross sectional data     

Income Inequalit~�  37.82 51.54 36.87 

Minimum observed
�
  28.1 38.4 17.5 

Maximum observed
�
  45.3 63.7 74.3 



H .  J a c o b  S e i l ø  P a g e  | 50 

 

 

 The descriptive statistics for the early 1990’s show us some interesting factors. 
The Middle East region is, on average, richer ($15633) than the Latin American region 
($4668) as well as Other Nations ($9233). However, the poorest Middle Eastern nation 
(Yemen) has lower income ($1046) than the poorest Latin American nation (Nicaragua, 
$1105) and has a much higher average income than the poorest nation (Mazambique, 
$169) in the dataset. Furthermore, the richest nation in the Middle East (United Arab 
Emirates) is one of the richest nations in the world per capita ($64278), while the richest 
nation in Latin America (Venezuela) has a lower GDP ($12591) than the average GDP for 
the Middle East region ($15633). In the early nineties, the Middle East region does not 
appear to suffer from any economic maladies compared to the Latin America region, or to 
the Other Nations.  
 However, when we turn to human development expressed as a composite index of 
lifespan and education, the Middle Eastern region exhibits a lower average level of non-
income human development (0.582) than that of Other Nations (0.602). Latin America 
trailed behind when we examined income, but still has the highest average non-income 
human development of the three cases (0.617). The minimum observed non-income 
human development is 0.164 for Other Nations (Niger), which is clearly lower than the 
lowest observation in the Middle East region (0.234). Again, it is the Latin America 
region that comes out ahead, with the lowest observed non-income human development 
score of 0.401 (Haiti). The highest level of non-income human development observed is 
for Other Nations at 0.922 (Australia). The Middle East region has a higher maximum 
score observed, 0.784 (Cyprus), than the Latin America region at 0.764 (Cuba).  Apart 
from the high score for Cyprus, a country that is not predominantly Islamic, the 
composite score for knowledge and lifespan is somewhat lower for the Middle East than 
the other regions, despite the Middle East region being richer. Thus, the data for human 
development in 1990 supports the idea that the Middle East is less developed than other 
countries.  
 Examining the average income inequality for the entire period from 1990 to 2012 
for nations in the Middle East region (37.82), we find that it is comparable to Other 
Nations (36.87). This is much lower than that of countries in the Latin American region 
(51.54). Startlingly, the highest reported Gini coefficient for the Middle East region 
(45.3) is lower than the average for the Latin America region (51.54). Furthermore, the 
lowest reported Gini coefficient for Latin America (38.4) is higher than the average for 
both the Middle East and for Other Nations. As mentioned earlier, due to the lack of data 
for the Middle East region, we cannot say for certain that countries in the Middle East are 
less economically unequal that other countries. 
 See Appendix 4.2, 4.3 and 4.4 for data on Gini for Middle Eastern nations, Latin 
American nations and for Other Nations. Appendix 4.7, 4.8 and 4.9 contain the average 
income for the two six-year intervals (1990-1995 and 2007-2012) for the three different 
regions. Appendix 4.10, 4.11 and 4.12 contain the average non-income human 
development for the three regions for the year 1990 and 2012. Taking into account the 
structure of data availability, table 4.8 below condenses the information on GDP, human 
development and income distribution for each region.  
 



H .  J a c o b  S e i l ø  P a g e  | 51 

 

 

 
Table 4-8 Gross Domestic Production (GDP) per capita adjusted for Purchasing Power 
Parity, in 2010 US dollars, non-income Human Development (ninc-HDI) and Income 
distribution (Gini) 

Note: 1: Observation is an aggregate over six years 2007-2012. 2: Observations are from 2012. 3: Data is taken from all 
the years starting at 1990 and ending in 2012. 
 

 The descriptive statistics for 201234 reveals some interesting facets. The Middle 
Eastern nations appear to have stood still in economic development compared to the 
average from the 1990-1995 interval. Average income has grown by $305, which is less 
than 2%. The poorest country, Yemen, has experienced a larger than average increase and 
has grown from $1046 to $1223; an increase of almost 17%. The richest nation in the 
early nineties, The United Arab Emirates, has fallen by more than $25,000 in average 
income over the span. This indicates that the apparent static average income per capita 
might mask trends where some nations are seeing economic development, while other 
nations are regressing.  
 Looking at data from outside of the Middle Eastern region, Latin America has, on 
average, grown by $2,054 or 44%.  For Other Nations, this group has seen a growth of 
$3,854 or 41.7%. The poorest nation in the Latin America region, Nicaragua, has 
increased its average income by 42%. The richest nation, Venezuela, has also seen an 
increase from $12591 to 14150 or 12.4%. For Other Nations, the poorest nation, 
Mozambique, has grown by a startling 144% from $169 to $412. As for the richest 
nation, Luxembourg, its income has grown from $69809 to $103965 or 48%. While there 
appears to be growth both on average and for specific nations in both the Latin America 
region and for Other Nations, there are clearly different growth patterns here too.  While 
the average growth rate (or lack thereof), supports a slower pace of economic 
development in the Middle East, the region remains richer than the rest of the world. 
  For non-income human development, the Middle East region has increased to 
0.728, which is 25.1%. The overall score is still slightly behind the Latin America region, 
which has increased to 0.755. However, as a percentage the increase is smaller for Latin 
America at 22.4%.  The Middle East region has also overtaken that of the Other Nations 
group. Other Nations now averages 0.719, which is a percentage increase of 19.4. 

                                                           
34 GDP Observations are an aggregate over six years 2007-2012. 2: non-income Human Development observations are 
from 2012. 3: Gini data is taken from all the years starting at 1990 and ending in 2012. 

Year 2012 Minimum 

GD�| 

Maximum  

GD�| 

Mean   

GD�| 

Mean 

nincHD�} 

Mean   

Gin�� 

Middle East 1223 42200 15938 0.728 36.45 

Latin America 1563 14515 6722 0.755 51.96 

Other Nations 214 100365 13087 0.719 39.12 
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Evaluating development using the composite index of life-expectancy and education the 
Middle East has experienced a faster pace of development than that of the rest of the 
world. The Middle East still scores lower than the Latin America region, but scores 
higher than the rest of the world. The findings on non-income Human Development 
contradicts hypothesis of slower development in the Middle East. 
 In order to visually inspect what the mean values for income might obscure, I 
have used STATA to create “spaghetti plots”, showing how nations in the Middle Easter 
region, the Latin American region as well as for Other Nations. The following graphs use 
fiver year intervals to portray time on the x-axis, while gross domestic production in 2010 
US dollars is displayed on the y-axis. The individual lines represent the average level of 
GDP for each nation in the region.  
 
Figure 4-3 Average gross domestic production per capita over time for nations in the 
Middle East 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010  

 
Here several of the nations in the Middle East suffered severe decreases in GDP 

between 2004 and 2010. While there was both a global recession during this span, as well 
as a drop in oil prices neither of these is present between 2004 and 2008 when the United 
Arab Emirates sees a sharp decline. However, one should note that due to net 
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immigration the United Arab Emirates saw an increase in population from 4,106,427 to 
8,073,626 (an increase of 96.6%) (United Arab Emirates National Bureau of Statistics 
2011). While the Emirates are no longer amongst the highest in per capita GDP, the 
country itself has not seen a decline in total GDP.   
 
Figure 4-4 Oil prices and major related events 1970-2011 

 
Note: this illustration is taken from WTRG Economics (J. L. Williams 2011). 

  
Comparing the development of the price of oil between 2008 and 2010, it is clear 

that we should expect some economic impact for the nations in the Middle East that are 
very dependent on oil revenue. Should we find that oil exporting nations suffer a different 
development than other nations in the same region, then this would lend some credence 
to arguments regarding the dangers of tying a nation’s fortune to a single, volatile natural 
resource. To examine if the overall trend between 1990 and 2012 is unique to the Middle 
East, we turn to the Latin American region and examine these nations’ economic 
development over the same period of time.  
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Figure 4-5 Average gross domestic production per capita over time for nations in Latin 
America 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

 

There are some noticeable differences between countries in the Latin American 
region and countries in the Middle Eastern region. Primarily, there are no extremely 
affluent nations in Latin America compared to the Middle East. This naturally leads to 
smaller differences in average income between nations in the region. Unlike the Middle 
East, none of the nations in the Latin American region appears to have a smaller average 
income in 2012 than in 1990. This finding reflects the six-year interval findings detailed 
in appendix 4.8. However, several Latin American nations experienced a dip in GDP 
between 2008 and 2010. Given that the world went through a period of recession, this 
finding is to be expected. The country with the highest average GDP, Venezuela, appears 
to have experienced more volatility than the other nations in the Latin America region. 
This volatility is similar to that of some of the countries we observed in the Middle East 
region and might be due to Venezuela’s reliance on oil exports for revenues.     
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Figure 4-6 Average gross domestic production per capita over time for “Other Nations” 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

 
While there are too many nations in the “Other Nations” category to isolate most 

individual nations, some overall trends still exist. First, we see a similar dip in GDP 
around 2008, which reflects the global recession at that time. Secondly, Figure 4.6 
indicates a much more uniform increase in GDP over the timespan. Finally, it is very 
clear that the Middle Eastern region does not contain nations with a poverty as dire as for 
many nations outside the region. We see evidence of that indicated by the solid mass of 
overlapping lines close to zero dollars per capita for Other Nations.  
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Figure 4-7 Gross domestic production per capita by country in the Middle Eastern region 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

  
The individual growth lines make it clear that the region has some extremely rich 

nations, Qatar, Kuwait, and the United Arab Emirates. These nations also have very 
volatile economies for the period observed. According to the CIA World Factbook, Saudi 
Arabia is the world’s greatest exporter of oil, the United Arab Emirates rank #4, Kuwait 
#7 and Qatar ranks #12. Despite having much lower average gross national incomes, Iraq 
is the sixth greatest oil exporter while Iran is the eleventh greatest exporter. Oman 
follows as number 16, but has a much higher average GDP than Iraq and Iran. Both 
Bahrain (#33) and Yemen (#49) are net exporters of oil, their level of export is between 
152,600 and 43,000 barrels per day, which is lower than the average for all oil exporting 
nations (485,955 barrels per day). Bahrain’s oil export is comparable to that of 
Denmark’s, 136,600, and much lower than Oman’s 833,400. Appendix 4.13 contains 
information number of barrels of oil exported per day for the 91 net exporting countries 
in the world, ranked from highest level of export to lowest level of export.  
 What does this mean for understanding the region? Out of fifteen nations 
examined, seven of them are amongst the largest oil exporters in the world35. Qatar ranks 
as one of the richest nations in the world per capita, while Kuwait, the United Arab 

                                                           
35 The average number of crude oil barrels exported by the 91 net exporting nations is 485,955. I consider exporting 
more barrels per day than that average to qualify as being amongst the largest oil exporters in the world.  
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Emirates, and Saudi Arabia are not far behind. The average incomes in these nations 
dwarf that of the other countries in the region, and this skews the analysis. I therefore 
provide a spaghetti plot covering the nations that are not major oil exporters. See figure 
4.8 on the next page. 
 
Figure 4-8 Gross national income growth by country in the Middle Eastern region, 
excluding biggest oil exporters 
 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010. There 
is no data on Syria’s income in the dataset. 

 
 Excluding the biggest oil exporters changes the picture considerably. Every 
country has seen a noticeable increase between 1990 and 2012. Yemen has not 
experienced visible growth according to the plot; this is an artifact of the scale given that 
we know that the nation’s GDP increased by almost 17%. Bahrain, Cyprus, Egypt, 
Jordan, Lebanon and Turkey have all experienced discernible economic growth. Cyprus, 
the only non-Islamic country in the group, has experienced great economic growth, and is 
the richest of the countries that are not relying on oil as their main source of income. 
However, as we will see later in table 4.10, Cyprus has not experienced the fastest 
economic growth in the region, an honor that belongs instead to Turkey.  
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Figure 4-9 Gross national income growth by country in the Middle Eastern region, 
biggest oil exporters 
 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

  
 The most striking thing about the big oil exporting nations in the Middle Eastern 
region is simply this: they have virtually nothing in common when we examine their 
economic development. Despite their oil exports, neither Iran nor Iraq is affluent. Neither 
nation appears to have been particularly affected by the great recession. This might be 
due to economic sanctions limiting export for Iran, coupled with the special 
circumstances Iraq experienced post two Gulf Wars. One could conceivably attribute the 
combination of low average income as well as an apparently slow economic growth for 
Iraq and Iran to religious issues; after all the nations were at war for most of the eighties, 
and one is predominantly Sunni (Iraq) while the other is predominantly Shi’a (Iran). 
However, Iraq also went to war against Kuwait despite Kuwait being Sunni, and despite 
Iraq’s ruling elite being Sunni (while a majority of the population is and was Shi’a), other 
predominantly Sunni nations did not join Iraq in its war. Furthermore, both Iran and Iraq 
have, in terms of percentage growth of the economy, both developed faster than average 
for the Middle East, Latin America as well as compared to the rest of the world. Thus, 
there is insufficient evidence to argue that continuous intra-Islamic warfare is to blame 
for slow economic development. Most Sunnis are not at war with most Shiite. 
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Even an argument regarding the “Dutch disease” leading to negative economic 
outcomes does not hold universally, the oil exporting nations do not follow the same 
trajectory as the price of oil. The United Arab Emirates have gone down in per capita 
GDP, however given the almost doubling of population this does not actually indicate a 
loss of wealth. Kuwait sees both growth and decline, while Qatar sees only growth. Saudi 
Arabia is increasing slowly over the period. Oman experiences growth, decline, growth 
and then a slight decline again. When we take into consideration that the price of oil 
dropped significantly during the overall global recession, we should expect a much 
greater fall in income for the oil exporters compared to other countries in the same region 
that export less oil. We see no such clear connection, thus being a big oil exporter does 
not offer a predictable impact on income in the Middle East region. 

 
Figure 4-10 Gross domestic production per capita by country in the Latin America 
region 
 

 
Note: GDP per capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

 
Between 1990 and 2012, the Latin America region have by and large experienced 

a steady growth of income. Haiti stands out as the clearest outlier for the period, 1998-
2015, where we have data on GDP for the country. Haiti’s GDP was $766 in 1998, but by 
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2012 that has declined to $699 or by almost 9%. While outside the general scope of this 
chapter, Haiti would see partial recovery by 2015 when the GDP has climbed to $731. 

For the countries that have not experienced an almost unbroken growth of GDP, 
Brazil follows the most predictable development. Like most of the world Brazil’s 
economy suffered from the great recession and we see a clear decline starting around 
2008. In 2008 Brazil’s GDP per capita was $10560, which declined to $10443 in 2009. 
However, by 2012 Brazil’s economy had rebounded and reached $11557.  

Venezuela, on the other hand, sees a growth pattern that is unique to the Latin 
America region. After sharp growth in the early nineties reaching $13168 in 1992, overall 
GDP plummets around year 2000 and reaches a low point of $9729 in 2003. Venezuela 
goes through years of recovery and the GPD reaches a new high point of $14688 in 2008. 
The recession clearly impacts Venezuela, and the economy shrinks steadily to $13581 in 
2010. Another period of recovery brings the GDP back to $14515 in 2012 before another 
period of decline leaves it at $12794 in 2015. This strange pattern is only reminiscent of 
Kuwait’s, though for Kuwait we have insufficient data to see if the country would see 
another recovery and decline towards to the end of the 2000’s. Venezuela’s strange 
pattern of growth and contraction is important because the country is amongst the ten 
largest oil exporters in the world (1,358,000 barrels per day), which makes it uniquely 
suited36 to a comparison with the large oil exporting countries in the Middle East. Like 
the large oil exporters in the Middle East, oil export is linked with unpredictable 
economic development.  

 We cannot leave Mexico out of the discussion of large oil exporting 
nations. Mexico export of 1,220,000 barrels of crude oil per day ranks 13th in the world. 
Unlike most other large oil exporting nations, Mexico’s oil export is not a major 
component of its GDP. Instead the country primarily exports manufactured goods. 
Reaching a firm conclusion on the overall effects of being a large oil exporter is beyond 
the scope of this thesis, but it appears that oil exports are beneficial as long as they do not 
completely dominate the rest of the economy. This finding somewhat supports Mansour’s 
claim of a “Dutch Disease” for countries in the Middle East that rely on selling a single 
natural resource. Yet, the example of Venezuela shows us that this is not uniquely a 
Middle Eastern phenomenon. Furthermore, the economic development of Qatar shows 
that oil revenue is not inherently bad, while Iran and Iraq proves some evidence that oil 
exports can have negligible impact on changes in the economy.  

 

Human Development over Time by Region 

 Interpreting the change over time for non-income human development provides a 
different challenge than that of gross domestic production per capita due to the overall 
lesser density of the data. In particular we lack complete information for non-income 
human development for each year between 1990 and 2000. The situation is almost as bad 
for the period between 2001 and 2012. However, we have great data density for 1990, 
2000 and 2010. Table 4.9 below summarizes data structure for this variable. 

                                                           
36 Brazil also exports more than average barrels of crude oil per day (533,300). Unlike Venezuela, Brazil’s economy is 
not dominated by oil revenue.  
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Table 4-9 Missing data on Non-Income Human development for different year intervals 
and for specific years for each region of comparison. 

 
Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other 
Nations category 

 
  Instead of generating graphical plots that smooth over the lack of data, we will 
look at the specific value of human development for these three specific years. First, we 
examine the average non-income human development for each region, Middle East, Latin 
America and Other Nations, in 1990, 2000 and 2010. Second, we break down each region 
into its respective member countries and examine their individual mean level of human 
development in 1990, 2000 and 2010. Third, we break down the Middle East region into 
major oil-exporting nations versus the rest of the countries in that region. Finally, we 
examine the overall percentage growth of non-income human development between 1990 
and 2012 for each of the three regions, for their individual member countries and by 
major oil-exporter or not in the Middle East region. 
 

Non-income Human Development  Middle  
East 

Latin 
America 

Other 
Nations 

 
1990-2000  139(84%)  180(82%) 65(86%) 

2001-2012  63(35%) 83(35%) 735(40%) 

1990 
 

 2(13%) 0(0%) 44(3%) 
 

2000  2(13%) 0(0%) 32(2%) 

2010  0(0%) 0(0%) 0(0%) 

2012  0(%) 0(0%) 4(3%) 
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Figure 4-11 Average non-income Human Development by region for the years 1990, 
2000 and 2010. 

 
Note: Non-income human development is bound between 0 and 1. See chapter 2 for detailed information on how non-
income human development is calculated. 

 
 

 Figure 4.11 reflects the overall findings for non-income human development that 
we noted in Table 4.7. In 1990, the Middle East region trails behind Other Nations, and 
that region again is slightly behind the Latin America region on human development. 
However, by year 2000 the Middle East region has overtaken Other Nations is now 
second to the Latin America region. For 2010 we see the same overall picture as for year 
2000, Latin America ahead of the Middle East, which is ahead of Other Nations. Overall 
each region experiences positive growth between 1990 and 2000, and between 2000 and 
2010. Overall, this indicates that the Middle East region was in fact behind the rest of the 
world in terms of human development in 1990. This is supportive of hypothesis that 
argue lingering negative effects of colonialism. However, the rapid development 
experienced by the region is contrary to hypothesis that argue continued negative impact 
of Islam, legal systems or reliance on oil exports. 
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Figure 4-12 Average non-income Human Development by country in the Middle East 
region for the years 1990, 2000 and 2010. 

 
Note: Non-income human development is bound between 0 and 1. See chapter 2 for detailed information on how non-
income human development is calculated. Lebanon and Cyprus lack data on non-income human development for 1990 
and 2000. 

 
 Examining the bar plots for non-income human development for individual 
nations in the Middle East region confirms the average findings for the region. We see 
overall growth in human development from 1990 to 2000 and from 2000 to 2010. This 
holds true for every single nation in the region, they all experience growth for each point 
of time examined. Yemen is clearly lagging behind the other nations, though appears to 
have the largest percentage increase overall. While there is a large gap between the two 
most developed nations, Bahrain and Cyprus, and the other nations in 1990, this gap 
lessens by the year 2000 and shrinks even further by 2010. Cyprus still leads Bahrain and 
then all the other nations throughout the years examined, yet by much less when we reach 
2010. Apart from Yemen, there is little overall difference on non-income human 
development between nations in the Middle East region by 2010.  
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 Figure 4-13 Average non-income Human Development by country in the Latin America 
region for the years 1990, 2000 and 2010. 

 
Note: Non-income human development is bound between 0 and 1. See chapter 2 for detailed information on how non-
income human development is calculated. 

 
 Much like the Middle East region, there is a wide spread between the least 
developed nations, Haiti and Guatemala, and the rest of the region. Non-income human 
development is highest for Cuba, Chile and Argentina. Even without the three most 
developed and the two least developed nations, there still remains quite the disparity 
between the fourth most developed nation, Uruguay, and the third least developed nation, 
Nicaragua. Turning to the year 2000, the story remains mostly the same, apart from all 
the nations in the region registering an increase in non-income human development. The 
top three countries remain the same, as does the bottom two and the overall disparity 
within the region remains large. Continuing to 2010, the picture changes only slightly. All 
the nations experience an increase in non-income human development, while the same 
three nations remain the most developed (Cuba, Chile, Argentina). Guatemala and Haiti 
still remain clearly the two least developed nations in the region, and Haiti’s development 
in 2010 is still so low that its score would have been in the bottom four in 1990.  
                 Comparing the Latin American region to that of the Middle east region, we see 
that while the Latin America region has a greater disparity of non-income human 
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development than the Middle East region in 2010, Latin America has also changed over 
time to have less disparity between nations between 1990 and 2010. Furthermore, while 
the Middle East region appeared to have fewer highly developed nations than the Latin 
America region in 1990, by 2010 the two regions appear to have reached a parity when 
we visually inspect the bar plots. There is nothing that indicates that the Middle East has 
experienced slower non-income human development than the Latin America region 
judging by the individual countries shown in figure 4.12 and figure 4.13. This is despite 
the slight advantage noted in figure 4.11 for average overall non-income human 
development for the Latin America region vis-a-vis the Middle East region.  
 Returning to the Middle East region and examining the growth in non-income 
human development for the major oil-exporting nations and the other countries in the 
region, we have the following figure 4.14. 
 
Figure 4-14 Average non-income Human Development by country in the Middle East 
region for the years 1990, 2000 and 2010. Comparing major oil exporters to the other 
countries in the region. 

 
Note: Non-income human development is bound between 0 and 1. See chapter 2 for detailed information on how non-
income human development is calculated. For the non-major oil exporters, non-income human development averaged 
0.569 in 1990, 0.648 in 2000 and 0.721 in 2010. The major oil exporters averaged 0.597 in 1990, 0.689 in 2000 and 
0.730 in 2010.  

 
Focusing on the nations that are not major oil exporters in 1990, we see an 

immense difference between the most developed nation, Cyprus, and the least developed 
nation, Yemen. These two countries appear to have such a different level of non-income 
human development that it is hard to believe that they are situated in the same part of the 
world. However, once we consider that Cyprus is in fact an island in the Mediterranean 
ocean, while Yemen is situated on the south-western corner of the Arabian Peninsula with 
its coastline towards the Indian Ocean, we have to realize that these nations are far from 
neighboring countries. However, geographical dissimilarity cannot explain the huge 
difference between Bahrain, which has the second highest level of non-income human 
development, and Yemen. Both these countries are situated on the Arabian Peninsula, and 
the difference in their level of non-income human development is still huge. While Egypt 
is clearly ahead of Yemen, Egypt is still clearly behind the other non-major oil exporting 



H .  J a c o b  S e i l ø  P a g e  | 66 

 

 

nations in 1990. Progressing to the year 2000, all the non-major oil exporting nations 
have seen an increase in development. Cyprus and Bahrain remain the front runners for 
non-income human development, with Yemen clearly in the last spot. Egypt, on the other 
hand, has closed the gap with Turkey and Syria. By 2010, we see another increase for all 
the countries and, apart from Yemen, there is no longer a great disparity between the 
countries.  

For the major oil exporting nations in 1990, we find neither a clearly more 
developed nation, nor do find a single nation lagging in non-income human development. 
Qatar slightly leads Kuwait and the United Arab Emirates, while Iran and Iraq are 
virtually dead-locked for least developed of the major oil exporters. Compared to the 
other countries in the Middle East region, the major oil-exporters have surprisingly 
disparate levels of non-income human development in 1990. 

 By the year 2000 all the major oil-exporters have increased in non-income 
human development. Qatar has been slightly surpassed by the United Emirates for the 
most developed oil-exporter, while Iran has experienced a great leap forward and has 
almost reached parity with Saudi Arabia in the fourth spot. Compared to the non-oil 
exporters, the oil-exporting nations no longer appear to be lagging in human development 
and there is less disparity between the oil-exporting nations than the others. Forwarding 
to 2010, we once again see that all the oil-exporting countries have increased their non-
income human development. The United Arab Emirates are still the most developed oil-
exporting country, but the difference down to Saudi Arabia and Iran is no longer easy to 
discern. Iran is of particular interest here, since the country combines being a major oil-
exporter with religious leadership and religious law. Clearly neither of these factors alone 
nor combined have stopped the country from increasing its overall non-income human 
development faster than the other oil-exporting countries. Compared to the non-oil 
exporting countries, the overall difference has almost vanished. While Cyprus and 
Bahrain have greater levels of non-income human development, the United Arab 
Emirates, Saudi Arabia, Iran and Qatar looks like they would take up the four next places 
if we rank non-income human development from highest to lowest. Yemen is clearly the 
country with the lowest level of non-income human development of any of the countries 
in the Middle East region.  

Overall, comparing non-income human development in the Middle East region 
and the Latin America region reveals that the following. The Middle East was clearly 
lagging behind in human development at the start of the nineties. Furthermore, the oil 
exporting nations in the Middle East exhibited worst in class scores on the index. This 
finding provides some support for hypothesis that argue lingering effects of colonialism, 
be it from the Ottoman Empire of Western powers. However, Cyprus is clearly scoring 
well on human development in 1990 despite the island nations’ long history of being 
under colonial rule. This anecdotal evidence could tempt one into seeing support for 
religion or laws negatively impacting development, however when we note that the other 
Middle Eastern countries closed much of the gap between 1990 and 2010 we instead see 
no evidence of a negative impact on development. Furthermore, the oil exporting nations 
also managed to make up most of their development deficit by 2010, weakening the 
argument of “Dutch Disease”. 
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Putting together increase in GDP per capita and non-income human development 
with the average level of income distribution we get table 10. Appendix 4.15 contains 
country level information for the Latin America region and appendix 4.16 covers the 
Other Nations. The information in table 4.10 (below) differs from earlier tables and 
figures in some important respects. For GDP per capita, I calculate the percentage 
increase for each country between the aggregate numbers from the nineties (1990 to 
1995) and the late 2000’s (2007-2012). These percentages are then averaged for each 
region, and then for major oil exporters in the Middle East region, versus the non-major 
oil exporters in the same region. For non-income human development, the process is 
similar but based on the percentage increase between 1990 and 2012. The Gini 
coefficient differs, since it represents the average level of income distribution for each 
country over the range of years from 1990 to 2012. The Gini coefficient for each region 
(as well as for the oil exporters vs the other countries in the Middle east region) are based 
on the average of individual nations to avoid over representing nations with more 
observations.   
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Table 4-10 Percentage Growth of Gross Domestic Production per capita and Non-
Income Human Development coupled with overall level of Income Distribution (Gini) 

 
Note: 1: Observation is an aggregate over six years.  
2: Observations exclude income and are from the first year, 1990 and the last year, 2012.  
3: Data is the average taken from all the years starting at 1990 and ending in 2012 
Averages in this table are not based on the aggregate numbers for the entire region. Instead the average is calculated by 
averaging the percentage increase for each country in the region.  

 

 

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Middle East  31.4% 30.1% 36.45 

Latin America  46.7% 23.3% 51.96 

Other Nations  73% 24.8% 39.12 

Middle East major oil-
exporters 

 25.9% 25.0% 38.88 

Iran  54.4% 51.4% 43.35 

Iraq  88.8% 21.4% 32.18 

Kuwait  3.4% 13.5% N/A 

Qatar  N/A 12.7% 41.1 

Saudi Arabia  22.6% 30.1% N/A 

United Arab Emirates  -39.8% 21.0% N/A 

Middle East, other 
countries 

 36.1% 34.4% 35.24 

Bahrain  1.4% 15.1% N/A 

Cyprus  37.6% 10.8% 29.97 

Egypt  59.2% 40.7% 31.96 

Jordan  48.7% 19.9% 37.68 

Lebanon  40.9% N/A N/A 

Syria  N/A 17.1% 35.28 

Turkey  52.4% 34.8% 41.34 

Yemen  16.9% 102.6% 35.18 
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Table 4.10 reveals that on the aggregate level, the Middle East region has 
experienced the slowest economic growth (31.4%), and that the Latin America region 
growth (46.7%) trails that of Other Nations (73%). However, for non-income human 
development, the Middle East region grew more rapid37 (30.1%) than Other Nations 
(24.8%), which outpaced the Latin America region (23.3%). As for income distribution, 
the Middle East region (36.45) had less inequality than Other Nations (39.12), which was 
more equal than that of the Latin America region (51.96). This places the Middle East 
region in the middle bracket of income inequality, while Other Nations are on the border 
of the high inequality bracket. The Latin America region is clearly in the high inequality 
bracket. Overall, this indicates that the Middle East is not experiencing slower growth in 
regard to non-income human development, which is contrary to theorists arguing that the 
region is lagging behind overall. Furthermore, we know that the Middle East remains 
richer than the rest of the world, which indicates that so far overall wealth is not the 
major challenge for the region. 

 Breaking down the Middle East region into major oil exporters compared to non-
major oil exporters we find that the major oil exporters experienced a lower overall 
increase in GDP (25.9% vs 36.1%) as well as in non-income human development (25% 
vs 34.4%). Despite the lower rate of growth, the oil exporting nations remained richer 
and had slightly higher levels of non-income human development. In 1990 the major oil 
exporters averaged 0.597 in non-income human development, compared to 0.569 for the 
non-major oil exporters. In the year 2000 the score was 0.689 compared to 0.648. In 2010 
the gap had narrowed considerably, and oil exporters averaged 0.730 compared to 0.721 
for the non-exporters. When it comes to non-income human development, relying on oil 
export does not equate lesser levels of development, thus weakening theories arguing that 
oil exports negatively impact development. 

 Overall, the major oil exporting countries have a higher level of income inequality 
compared to the other countries in the region (38.88 vs 35.24), though both are within the 
medium bracket of inequality. Of important note, we lack data on the Gini coefficient for 
three out of the seven major oil exporting countries compared only one of the non-major 
oil exporters. We therefore cannot safely say anything about an overall difference in 
income distribution between oil exporters and others in the Middle East region.  

Connecting the Threads 

 Table 4.11 below contains a summary of what type of religion, implementation of 
Sharia laws, oil exports and what kind of colonial experience for each country that I have 
examined in the Middle Eastern region. The table also contains a comparison of the Gross 
Domestic Production per capita (again adjusted for purchasing power parity and pegged 
to the value of the US dollar in 2010) to that of the global average (excluding the Middle 
East and Latin America). Finally, the table compares the average score on the non-income 
human development index for the Middle East countries to that of the global average 

                                                           
37 Yemen’s extreme growth on human development is an outlier and partially explains the average increase for the 
Middle East region 
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(excluding the Middle East). Under the heading religion, countries are labelled Shia if a 
clear majority of the population is Shia, Sunni if they are Sunni, Christian if they are 
Christian and Shia/Sunni if the two groups are close to equal in size. The Sharia heading 
is more complex. Few countries have a simple yes or no indicating either that Sharia is 
the only system of law for the country, or that Sharia is not at all applicable for the 
country.  Countries labelled “Flexible” are governed by Sharia law, but application of the 
laws have some flexibility left to the court. Countries labelled “Mixed” have both Sharia 
courts and secular courts. Typically, people that are not Muslim are tried by the secular 
courts, while Muslims are tried by Sharia courts. Countries that are labelled “Family” or 
“Commercial” apply Sharia law only to cases involving family or commercial matters 
and rely on secular courts in other matters. Yemen is a special case, labelled “Some”. 
Here Sharia is applied only to cases involving adultery, though some crimes are 
punishable by “hadd penalties”. According to Oxford Islamic Studies Online, these 
crimes are against the rights of God and involve theft, illicit sexual relations, unproven 
accusations of illicit sex, drinking intoxicants, apostasy and highway robber. The 
requirements for evidence are strict (Oxford Dictionary of Islam 2017). The category of 
Oil Exports simply indicates whether the country is a major oil exporter or not. Colonized 
indicates whether the country has ever been colonized and whether the colonizer was 
from Europe or the Ottoman Empire. Some countries have suffered more than one era of 
different colonizers, and these have been labelled “Both”. European colonial powers are 
most often British, but some nations have experienced French or Portuguese colonization. 
For the purpose of this chapter, the main issue is actual colonization since this is 
hypothesized to indicate lagging development. Both GDP and non-income human 
development is compared to countries outside the Middle East and Latin America. 
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From table 4.11 we can note that Bahrain, Cyprus, Kuwait, Qatar, Saudi Arabia 

and the United Arab Emirates all have higher values for GDP and non-income human 
development than that of the average. Thus, six out of fifteen or 40% of the countries 

show no empiric support for lagging development. Of these six countries, five of them 
are Islamic countries. Of the Islamic countries, four of them are predominantly Sunni 

Islamic while only one of them is Shia. Regarding implementation of Sharia laws, only 
two of the six countries rely on these courts of law and Qatar offers some exceptions 
from Sharia for non-Muslims. Four of the countries are major oil exporters, while the 

other two are not. Every one of the six countries has experienced colonization, and only 
Saudi Arabia has not experienced European colonization. Overall, the six countries that 
have above average levels of development offers some contrary evidence to each of the 

hypothesis predicting impaired development.  
 In addition to the six countries that are contrary to expectations, we have four 
countries that do better on one variable but worse on the other. Iran, Jordan and Lebanon 
all have below average GDP, but above average scores on the development index while 
Oman has a higher than average GDP, but a below average score on the index. Syria lacks 
data on GDP, but has a higher than average score on the index. Adding Syria to the 
countries that do better than average on at least one development variable, we have five 
countries that neither support nor contradict slower development. All five are Islamic, 
with three of them being predominantly Sunni, one country (Lebanon) having a roughly 
equal split between Shia and Sunni and one country (Iran) being Shia. Only Syria has full 
Sharia laws, since Iran allows some flexibility in implementing Sharia. Two of the five 
countries are major oil exporters.  
 Four of the countries have experienced colonialism, and two of these have 
experienced both European and Ottoman colonization and the other two have 
experienced either European or Ottoman colonization. Only Iran has not experienced 
colonialism. Overall, the five countries that have only experienced above average 
development in one area offer some empirical evidence against all hypothesis indicating 
negative development. 
 The last three countries (Egypt, Iraq and Yemen) are the only ones out of the 
fifteen that have below average levels of both GDP and non-income human development. 
Thus, only 20 percent of the countries can actually offer empirical support for hypothesis 
predicting lower levels of development. All three are Islamic, two of them Sunni and one 
Shia (Iraq). However, Yemen has a close to 40% Shia minority, thus three countries 
manage to be almost perfectly dissimilar in their brand of Islam. Turning to Sharia laws, 
we again find almost complete differences. Egypt (for the era covered by the data) did not 
have Sharia laws. Iraq had Sharia laws, but with some flexibility for the courts on how to 
apply the laws. Yemen only relied on Sharia laws for adultery and for the six crimes 
against the rights of God. Only Iraq was a major oil exporter. However, all three nations 
had experienced colonialism under both European and Ottoman rule. This is not to say 
that doubled colonialism is a clear predictor for lower average development. Both Cyprus 
and Qatar had also experienced double colonialism, and both have above average GDP 
and non-income human development.  
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Concluding Thoughts 

 Only three of Islamic countries in the Middle East evidence lower than average 
development. This is a minority consisting of 21.4% of the sample examined. Only one 
of the seven countries (14.3%) that either fully or mostly implement Sharia laws had 
lower than average levels of development. Only one of the seven countries (14.3%) that 
were major oil exporters had lower than average levels of development. Finally, three of 
the fifteen countries (20%) that have experienced colonialism on some level also had 
lower than average levels of development. Countries that had experienced both European 
and Ottoman occupation were the most likely to suffer lower than average development, 
yet four other countries experienced both kinds of colonialism without lower than 
average levels of development.  Given the lack of empirical evidence for lacking 
development, I have some thoughts regarding why we are not seeing uniform impacts of 
religion or religious laws. 

In order for Islam, as a religion, to have a uniform impact on income and human 
development at least two factors should be in place. Islam must be a unified religion, and 
this religion must be a dominant force in each country. As we have determined earlier, 
Islam is not a unified religion. Instead we have a high level of religious heterogeneity 
both between nations, but also within nation. A majority of Muslims have the leeway to 
choose between different schools of thought and interpretation. Furthermore, countries in 
the Middle East are rarely under actual religious leadership and for the majority of 
countries, Sunni Islam argues that responsibility for worldly matters rests with 
government and not the church. Thus, even from a theoretical perspective we have 
reasons not to expect Islam as a religion to uniformly affect development in the entire 
region. 

Islamic taxation and as a system of law suffers from the same theoretical 
problems as the religious perspective; neither taxation nor laws of inheritance applies 
similarly throughout the Middle East region. Polygamy and laws of inheritance are 
equally flawed from a theoretical perspective given that these are not uniformly present 
in the area. Furthermore, the idea that increased competition should lead to slower 
economic development is anathema to basic liberal market based theories of growth.  

This leaves us with the potential ramifications of Ottoman rule and Western 
colonialism in the Middle East region. These factors could both explain why the Middle 
East region might be lagging behind in development at the start of my research, however 
given that neither the Ottoman Empire nor Western colonial rule are present in the area 
throughout the period this chapter examines, we have no reason to believe that the growth 
of GDP nor human development should be impacted. Furthermore, by the end of the 
period examined a majority of the countries that had experienced colonialism had equal 
to or higher levels of development than the average of other countries. 

 The only factor that is relevant throughout the period is the fact that some 
countries in the Middle East are major oil exporters, and that their economies heavily 
depend on fluctuations in supply, demand and price of one natural resource. Yet, most of 
the countries that rely on oil exports had higher than average GDP and non-income 
human development compared to other nations.  
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Turning to the empirical findings, we know that the Middle East is, on average, 
richer than the rest of the world. Broken down into three regions of comparison, the 
Middle East region is richer than Other Nations, and richer than the Latin America 
region. This finding offers proof that at the start of the research period, there is no 

negative impact of any of the above-mentioned factors on income. However, when we 
look at overall economic growth for the Middle East region compared to Other Nations, 
we find that the Middle East has seen very little growth over time. The contrast in 
percentage growth in income is even starker when we contrast the Middle East region as 
one composite entity to the Latin America region. Despite this, the Middle East region 
remains richer than either of the other regions at the end of our research period.  

Examining economic development in the Middle East region on a country by 
country level, we find that most countries in the Middle East have seen significant 
increases in GDP per capita with the notable exception of the United Arab Emirates. 
Furthermore, we know that the countries that are not amongst the largest oil exports have 
seen a quicker increase in GDP than the major oil exporters in the Middle East region. 
While the influx in population for the United Arab Emirates appears to explain that 
country’s decrease in per capita production, we still see empirical evidence that the major 
Oil exporting nations are growing at a slower pace than the rest of the dataset. Oil export 
appears to be an explaining factor for slower economic development. However, given 
that the oil exporters where significantly richer than other countries, the slower 
percentage increase could relate to the challenge of growing economies that are already 
amongst the largest in the world. 

The story for non-income human development is quite different than that of GDP. 
In 1990, the average non-income human development of the Middle East region was 
lower than either the Other Nations category or the Latin America region. Considering 
that we know that the Middle East region was richer than either of the other two, this 
finding is indicative that there is something different with the Middle East region. A 
single year finding tells us nothing about how a region is developing, but it does tell us 
that the Middle East region was lagging behind on the composite index of life expectancy 
and knowledge. This provides some foundation for the theory that a legacy of Ottoman 
Empire or the lingering effects of Western colonialism might have held the region back. 
However, by the year 2000 the Middle East region had experienced a more rapid increase 
than Other Nations and had a higher level of average non-income human development 
than that of Other Nations. The Middle East region continued to see increases in non-
income human development and remained ahead of Other Nations in 2010, yet still 
slightly behind that of the Latin America region. Overall, the major oil-exporting 
countries in the Middle East were slightly ahead of the other countries in the region on 
non-income human development.  
 Overall, the data does not support that the Middle Eastern countries are poorer 
than Latin American nations nor other nations. Furthermore, the data does not support the 
claim that the Middle East is lagging behind Latin America nor other nations in economic 
development. Throughout the three decades examined, the Middle East was and is richer 
than Latin America and other nations. Extending the definition of development beyond 
average income to include education and lifespan the data reveals that the Middle East 
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has comparable levels of development to that of Latin America, and is slightly ahead of 
other nations. The Middle East also appears to have a more even distribution of income in 
2010 compared to the rest of the world in aggregate. However, due to the amount of data 
missing for many of the time periods studied, more research is necessary to determine 
how inequality levels have developed during the timespan. 
 The descriptive statistics show that there is a great amount of variance in wealth 
among Middle East nations. In 2010, the richest recorded nation in the Middle East 
region, Qatar was more than fifty times richer than Yemen. However, in 1990 the United 
Arab Emirates were the richest, and the difference was more than sixty times the GDP per 
capita. While some nations have experienced virtually no economic growth, others have 
experienced some of the highest growth rates in the world. Furthermore, there are 
individual cases such as Cyprus (a non-oil nation) that have experienced a tremendous 
rate of development. This is despite the nation’s history as part of Ottoman Empire and 
later subjection to European colonialism. Clearly, theories regarding a continued harmful 
impact of colonialism are not universally applicable. The data also reveals that Oman has 
experienced one of the fastest and most consistent development from 1990 to 2010. This 
finding weakens the theory that Islam is harmful to development in and of itself. Between 
the unique characteristics of the oil-exporting Middle Eastern nations, as well as the 
individual cases of exceptional growth, this chapter indicates that looking at the Middle 
East as if the region is one homogenous unit when it comes to development has no 
empirical basis. To create a better basis for comparison, contrasting countries based on 
their average wealth makes more sense than contrasting them based on geographical 
location.   
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CHAPTER 5 EXAMINING HUMAN DEVELOPMENT OVER TIME 
 To thoroughly examine how income distribution affects human development, 
understood as a combination of lifespan and education, we must study the phenomenon 
over time. Thanks to institutions such as the United Nations and the World Bank, there is 
now data available for most nations for the last twenty-three years. I make use the 
available data to examine relationships between income distribution, income and human 
development. Income distribution is reported using the Gini coefficient. Income is based 
on the average gross domestic production per capita (GDP), adjusted for Purchasing 
Power Parity (PPP) and pegged to the value of the US dollar in 2010. Human 
development is quantified in two ways. Primarily I draw on data per nation compiled by 
the World Bank on life expectancy (lifespan) at birth and on data compiled by the United 
Nations Educational, Scientific and Cultural Organization (UNESCO) on average years 
of education received by adults 25 and older (knowledge). Secondarily, I use the non-
income human development index created by the United Nations Development 
Programme Human Development Reports (UNHDR). This index is a composite of 
education and lifespan that ranks nations according to their level of development38.  
Throughout this chapter, I will refer to lifespan, education and non-income human 
development as “human development”.  
 First of all, I examine if income distribution has any impact on economic growth, 
understood as changes in GDP per capita, or on human development. Part of this 
examination is testing to see if Simon Kuznets’ theory of an inverted U relationship 
between economic development and income distribution holds true, that is to say income 
distribution is simply a result of overall economic development39. The next step is to 
examine how nations with different levels of income equality have developed between 
1990 and 2015. Is a more egalitarian distribution of income good for human 
development? Is there an efficiency level of income distribution that correlates with rapid 
development? Or is concentration of wealth most beneficial for human development? 
Finally, I turn Kuznets upside down and examine if economic growth depends on income 
distribution. 
  Unlike a single year study, where we can only hazard guesses at the causal 
nature of relationships, a longitudinal study helps us to see how nations that have low, 
intermediate and high levels of inequality develop over time and thereby get closer to an 
actual causal analysis. Furthermore, extending the analysis from a single year to twenty-
two years increases the number of data points, which again increases statistical leverage. 
Most importantly, increasing the number of years also increases the number of nations 
with data on human development, average income as well as how income is distributed. 
While we do not eliminate missing data points by increasing the number of years in the 

                                                           
38 See chapter on data for detailed information on Gini, GDP, PPP, lifespan, education as well as non-income human 
development.  
39 Simon Kuznets theorized that income distribution is simply a dependent variable. He hypothesized a natural 
progression from an equal income distribution for under developed countries, increasing inequality as nations grows 
more developed, and finally tapering off as nations grows ever more developed. 
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study, we can now utilize more advanced methods to deal with missing data. 
 

PART 1: OVERALL STRUCTURE OF THE DATASET AND DESCRIPTIVE 
ANALYSIS OF HUMAN DEVELOPMENT  
 In total, the longitudinal dataset contains data on 193 different nations. The 
combined measurements of Gini, income per capita, lifespan, education and non-income 
human development is 14669 observations40.  For Gini, we have 1734 country-years and 
161 countries with one or more observations. For Gross Domestic Production per capita, 
we have 4678 country-years and 188 countries with observations. For lifespan, we have 
4631 country-years and 190 countries with observations. For education, we have 1927 
country-years, and 186 countries with observations. For non-income human development 
we have 1699 country-years and 186 countries with observations. Appendix 5.2 through 
5.6 describe the number of observations for the three variables for each year starting at 
1990 and ending with 2015. 
  Scrutiny of this appendix reveals that reports on GDP vary between 164 (in 1990) 
and 188 (in 2010). Overall there is very little missing information on this variable. This is 
not true for data on income distribution.  The lowest number of observations for Gini is 
17 (in 2012), while the highest number of observations was 139 (in 2010). There are 
typically more observations for Gini every fifth year. Thus, we have more data points in 
1990, 1995, 2000, 2005 and 2010 than for the years in between. This indicates that either 
nations are more likely to update information on income distribution every fifth year, or 
that the agencies that gather information are more likely to do so every fifth year. 
Lifespan has excellent data coverage ranging from 175 observations in 2005; to 188 in 
1997; however there is only 1 observation on lifespan in 2015.  

Education has a peculiar structure of missingness. Between 1990 and 2005, we 
only have data points for the year 1990 and the year 2000 with no data on the years in 
between.  However, starting in 2005 and ending in 2013 we have observations for every 
year. This pattern on missingness is almost identical for non-income human development, 
the only difference being one less year, 2013, of data for this variable. Given the cyclical 
nature of missingness for Gini, education and non-income human development, these 
variables need to be explored further and compared the development of life-expectancy 
and income before we can engage in a thorough analysis of the dataset. Analyzing the 
behavior of the three variables will also naturally lead to exploring Kuznets’ theory of an 
inverted U shape between Gini and development.  

 

Examining growth of Income distribution, Income, Life expectancy and Non-income 

Human development from 1990 to 2010   

 

The first step of examining how the world has developed is looking at both the 
overall average growth between years that have great density. Table 5.1 below shows how 

                                                           
40 Gini describes income distribution. A score of 0 means that everyone has the same income, while a score of 100 
indicates that a single individual has all the income. Gross Domestic Production per capita is pegged to the value of the 
American dollar in 2010, and adjusted for Purchasing Power Parity. Non-income human development is a composite 
index consisting of life expectancy at birth and education. For detailed information see chapter 2 on data. 
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income distribution, income, lifespan, education and non-income human development 
have grown. Additionally, the table details the yearly growth rate within each timespan. 
Given that data coverage is not perfect, there is not a one-to-one correspondence between 
yearly growth rates within a span and the overall growth from start to finish for the same 
time span. 
 

 

Table 5-1 Growth over time year for Income Distribution (Gini), Income (GPD) and 
Non-Income Human Development (HDI) 

Note: The heading “Overall Growth” indicates the total percentage growth per 6, 11 or 21 years. The heading “Growth 
per year” represents the rate of growth for each year within the 6, 11 or 21-year interval.  

  

 Gini GDP Lifespan Education NHDI 

Overall Growth      

1990-2000 6.06% 19.07% 3.13% 18.59% 7.48% 

2000-2005 0.55% 9.88% 2.35% 5.51% 4.17% 

2005-2010 -1.07% 15.39% 2.67% 5.22% 4.45% 

2000-2010 -0.52% 26.78% 5.08% 11.02% 8.81% 

1990-2010 5.51% 50.96% 8.37% 31.66% 16.94% 

Growth per year      

1990-2000 0.54% 1.60% 0.28% 1.56% 0.66% 

2000-2005 0.09% 1.58% 0.39% 0.90% 0.68% 

2005-2010 -0.18% 2.41% 0.44% 0.85% 0.73% 

2000-2010 -0.05% 2.18% 0.45% 0.95% 0.77% 

1990-2010 0.26% 1.98% 0.38% 1.32% 0.75% 
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 As we can see from the percentage growth per year, income, lifespan, education 
and non-income human development all appears to experience uniform growth for the 
intervals listed in Table 5.1. However, as we can see in appendix 5.7, this is not quite true 
for income. In 1992, income declined by -0.57%, in 1993 income declined by   -0.34%. 
There is a slight caveat to the apparent decrease in global income, since we have slightly 
less observations per year during the 1990’s compared to the post 2000 era. The apparent 
decline could be due to data on a set of countries that have slightly lower average GDP 
per capita than the countries examined during other years. However, this seems unlikely 
since the overall growth during the 1990 to 2000 era, +1.60 % per annum, is very similar 
to the overall growth during the 2000 to 2005 era of 1.58% per annum.  

The overall volatility of economic change in the years around the great recession 
is a reminder that averages can often hide interesting findings. The overall economic 
growth from 2005 to 2010 is 2.41%.  Though for the year 2008, overall economic growth 
was an anemic 0.02%, followed by a decrease of -4.30% in 2009. The world’s economy 
rebounded in 2010 by 13.08%, the highest single year of growth in the dataset, before 
plummeting -8.86% in 2011. All together the average GDP per capita (adjusted for 
purchasing power parity and measured in 2010 US dollars) for the world increased from 
$9125 in 1990, to $13824 in 2015. 
 Lifespan, interpreted as life expectancy at birth, is the least volatile variable and 
we have observations for every year starting in 1990 and ending in 2014. The growth of 
human lifespan is never less than 0.02%41, recorded in 1993, and never higher than 
0.58% recorded in 2004. Unlike GDP, the average growth both for periods and by year 
offers a reasonable description of changes in human lifespan between 1990 and 2010. 
 Table 5.1 reveals that the Gini coefficient is not uniformly increasing or 
decreasing. With the caveat that we do not have perfect information on the Gini 
coefficient for every country every year, I find the following. For the overall span 
between 1990 and the year 2000, we see a large overall increase in inequality. However, 
appendix 5.7 reveals a decrease for the years 1992, 1995, 1996, 1997 and 1999 within 
this period of time. Coupled with the difference in number of observations per year (as 
few as 54 observations in 1991, as many as 119 in 1995) as noted earlier and described 
fully in appendix 5.6, we need to tread carefully when dealing with the Gini coefficient. 
This is also true for the period from 2000 to 2010, where the overall trend is a slight 
decrease in inequality, -0.52%, which hides increases in 2001 (+5.44%), 2003 (+1.77%), 
2005 (+3.31%) and 2009 (+12.91%). We also note a large difference in observations per 
year for this second period of time (as few as 54 in 2009 and as many as 139 in 2010).  
Given the average level of income inequality of 37.76 for the 113 countries observed in 
1990 compared to the score of 39.84 for the 139 countries observed in 2010, we have 
reason to believe that inequality has increased somewhat over the 21-year timespan. 
When dealing with the overall changes to income distribution throughout the dataset, we 
will be best served by applying statistical methods that deal well with missing data, or by 
focusing on years with high data density and by looking at individual nations’ 

                                                           
41 An increase of 0.02% for lifespan in 1993 equals 0.23 years or approximately 84 days. The increase of 0.58% in 
2004 equals 0.39 years or approximately 142 days.  
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development over time. 
 As noted earlier, the dataset does not contain observations for every year when it 
comes to education and non-income human development. In fact, the pattern of 
missingness between the two variables is almost identical with the exception of the last 
year of available data being 2012 for non-income human development, compared to 2013 
for education. Not only do both variables miss data for 1991-1999 and 2001-2004, but for 
1990, 2005, 2010, 2011 and 2012 both variables have the same number of observations. 
This is no coincidence, given that part of the non-income human development index 
consists of the average years of education achieved by people aged 25 or older. 
Additionally, the United Nations Human Development Report creates the non-income 
human development index from, amongst others, from data on education compiled by 
Barro and Lee, and I utilize Barro and Lee for the education variable. Any year that lacks 
data on education should therefore result in lacking data for non-income human 
development. The slight discrepancy between observations is likely an artifact of the non-
income human development index relying on data on both lifespan, education as well as 
expected years of schooling. Thus, non-income human development should never have 
more entries than either the education or lifespan variables, and as we can see in appendix 
5.1, this holds true. 
 While both education and non-income human development have gaps in the years 
with observations, the overall trend is similar to that of lifespan. Both variables see a 
uniform growth for the years observed, without suffering a single year of decline. 
Education, however, does not see an increase between 2012 and 2013. Interestingly, non-
income human development never increases as fast as the average increase of lifespan 
and education combined as we can deduce from table 5.1. This artifact of how the United 
Nations Human Development Report calculates the non-income human development 
might lessen the suitability of the variable to explore human development over time. 
 Summary for income, life expectancy at birth, income distribution, education and 
non-income human development is therefore as follows: 
 
GDP per capita is volatile, increasing by as much as 13.08% in a single year before 
decreasing as much as -8.86%. Therefore, relying solely on average growth per year over 
several years hides important information regarding income. 
 
Life expectancy at birth increases on a slow, but steady pace. Lifespan is not observed 
increasing by less than 0.02% in a year, and never seen to increase by more than 0.58%. 
This variable is therefore well suited to be described by its average growth over several 
years. 
 
Income distribution is the variable that sees the most changes between growing and 
shrinking between years. While the level of inequality increases slightly over the 21 years 
with data present in the dataset, the number of observations per year for the variable 
varies between 54 and 139.  
 
Education and non-income human development change slowly and we only observe 
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increases throughout the years with observations. Non-income human development relies 
partly on education, and where information is lacking on education we also lack 
information on overall non-income human development. Both these variables are well 
suited to being treated as average increases over time. 
 

Analyzing Gini and Kuznets’ inverted U theory 

 Drawing on GDP per capita adjusted for Purchasing Power Parity and pegged to 
the value of the US dollar in 2010 (from now on referred to as GDPCP), I test for a 
connection between level of economic development and income distribution in several 
different ways. First, I compare the Gini coefficient of the bottom 50% of economic 
observations to the top 50%. Then I divide the dataset into three ranges of economic 
development. The low level of economic development is comprised of the bottom 33% of 
all observations, the middle level of economic development is comprised of the middle 
33% of all observations, while the high level of economic development consists of the 
remaining upper 33% of GDPCP. From there I examine the income distribution of the 
four quartiles of economic development, before finally examining the income distribution 
for the ten deciles. This rough division of nations does not tell us anything about 
development over time, but it does allow us to quantify nations based on 4678 
observations into categories that are used to examine Kuznets’ theory that different levels 
of inequality is merely a result of economic development. From Kuznets, we should 
expect low Gini scores for countries of low economic development, high for countries of 
middling development and low for countries of high economic development.  The full 
findings are listed in appendix 5.9; the findings for the ten deciles are reproduced here in 
table 5.2 below. 
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Table 5-2 Income distribution, Gini, by decile of economic development from low to 
high. 

Note: These observations are not of unique nations, they are compiled from the entire dataset starting in 1990 and 
ending in 2012 for Gini, and in 2015 for Gross Domestic Production per capita adjusted for Purchasing Power Parity 
and pegged to the value of the US dollar in 2010. 

 

 Comparing the 50% least economically developed observations to the 50% most 
developed, we find that lower levels of economic development correlates with less 
economic equality, while higher levels of economic development correlates with higher 
levels of economic equality. However, there is no real difference between the lowest Gini 
score in both categories, with the lowest Economic Development scoring 17.5 and the 
highest scoring 17.8. The highest Gini score, 74.3, is found in the lowest 50% of 
economic development compared to 69.8 for the top 50%. The high standard deviations 
for both lowest, 9.64, and for highest 10.26, indicates that there is no significant 
difference between the categories. This is not supportive of Kuznets’ theory. 
 Turning to terciles, Gini is lowest for the most economically developed tercile, 
35.69, highest for the middle tercile, 42.74 and slightly lower for the least developed 

Economic 
Development 

Mean 
GDP 

Observations 
Gini 

Mean 
Gini 

Minimum 
Gini 

Maximum 
Gini 

Standard 
Deviation 

1st Decile 381 138 41.02 27.8 69.7 7.73 

2nd Decile 717 150 40.65 27.2 66.3 9.39 

3rd Decile 1216 154 41.22 18.9 62.1 7.89 

4th Decile 2194 188 42.45 18.8 73.5 11.05 

5th Decile 3220 160 42.19 17.5 74.3 10.99 

6th Decile 4737 204 43.42 21.4 67.6 10.75 

7th Decile 7456 207 42.79 17.8 69.8 10.97 

8th Decile 12914 158 37.90 19.7 65.8 9.91 

9th Decile 27409 160 33.52 22.8 49.7 5.96 

10th Decile 52406 186 32.64 22.9 47.8 6.46 
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tercile, 41.27. This is supportive of Kuznets’ theory, however, we find the lowest level of 
inequality in the middle tercile, 17.5, followed by the lowest tercile, 18.9, while the most 
developed tercile lowest score is 19.7. This is not indicative of Kuznets’ theory. The 
highest Gini score is found in the middle tercile, 74.3, followed by 69.7 in the lowest 
tercile, while the most developed tercile has a highest score of 65.8. This finding is 
somewhat supportive of Kuznets, however the large standard deviations for each tercile 
(8.73, 11 and 8.79) indicates that there is no significant difference based on terciles. 
 For economic development by quartiles, the average Gini coefficient support 
Kuznets theory. Lowest for the least developed quartile and the most developed quartile 
(40.78 and 33.12). Higher for the two middle quartiles (42.26 and 42.46). Yet, the two 
lowest scores for Gini is found in the two middle quartiles (17.5 and 17.8), while the 
most developed quartile scores 20.1 compared to 18.9 for the least developed quartile. 
There is no clear trend for the highest Gini scores found, which is high for the least 
developed quartile (69.7), highest for the second quartile (74.3), high for the third quartile 
(69.8) and the finally lower for the fourth quartile (52.3). The only significant difference 
for the quartiles is between the highest Gini score in the second quartile and the fourth 
quartile.  
 Using the finer lens of exploring economic development in deciles, we find that 
the average score for Gini is high (41.02) starting in the first decile and remains between 
40.65 for decile two and a high of 43.42 for the 6th decile. Income inequality finally 
decreases when we move into the 8th decile (37.90), lower for the 9th decile (33.52) and 
lowest for the 10th decile (32.64).  This contradicts Kuznets’ theory, which states that less 
economically developed nations are supposed to have low levels of economic inequality.   

Turning to the minimum levels of Gini found in each decile, the lowest scores are 
found in the middle deciles from the 3rd to the 8th, then increases to 22.8 and 22.9 for the 
two deciles with the highest level of economic development. This finding is contrary to 
Kuznets’ theory, as is the findings on maximum levels of Gini. The poorest decile has a 
higher maximum score than the next two deciles. We then see an increase for the 4th and 
5th decile, a decrease to the 6th decile, and increaser to the 7th decile before a decrease to 
the 8th, 9th and 10th decile. Overall the standard deviations for the deciles are high enough 
that there is no significant difference between any of the mean scores of Gini for any of 
the deciles. The overall observations do not indicate an inverted U relationship between 
increased economic development and income distribution. Difference inside each decile, 
quartile, tercile or half is much bigger than the difference between categories, which fails 
to support Kuznets’ theory of inequality being simply a result of economic development.  
 While the aggregate data on income distribution and economic development 
offers little support for Kuznets’ theory, aggregate numbers alone cannot fully explore a 
theory that, at heart, argues a uniquely visual connection. Figure 5.1 explores the 
connection between increased economic development and income distribution. Appendix 
5.11 through 5.14 each contain a full-page figure for each of the scatterplots below.    
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Figure 5-1 Scatterplots exploring Kuznets’ inverted U-shaped curve 

 
Note: There are 1692 observations of Gini, and 1692 observations of GDP per capita used to generate the scatterplots. 
Appendixes 5.11 to 5.14 contain the full sized, individual graphical plots. 

 

 The initial scatterplot, without any fitted or predicted lines, does not reveal 
anything that resembles Kuznets theory that economically less developed nations have 
low levels of inequality expressed with the Gini coefficient. Instead it appears that the 
less economically developed nations have much large levels of income inequality than 
that of other nations. Adding the best fit straight line to the scatterplot supports the initial 
interpretation that inequality is highest for the less economically developed nations, and 
decreases with economic development. However, we can clearly note that the straight 
line is a poor predictor for nations with extremely high economic development. For all 
the entries in the dataset apart from the poorest nations, the straight line is below that of 
the values observed on GDP per capita.  

Turning to the fractional polynomic predicted line42, we see the first graphic that 
resembles Kuznets’ theory of an inverted U. The vertical line added to the x-axis 

                                                           
42 “Regression models based on fractional polynomial functions of a continuous covariate are described 
by Royston and Altman (1994). Fractional polynomials increase the flexibility afforded by the family of conventional 
polynomial models. Although polynomials are popular in data analysis, linear and quadratic functions are limited in 
their range of curve shapes, whereas cubic and higher-order curves often produce undesirable artifacts such as edge 
effects and waves. Fractional polynomials differ from regular polynomials in that 1) they allow logarithms, 2) they 
allow noninteger powers, and 3) they allow powers to be repeated” (StataCorp. 2015, 7). 
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indicates a GDP per capita of $5000 and is added to visually distinguish the poorest 
nations from the more affluent nations. For nations poorer than $5000, the predicted line 
shows that we have the smallest deviation from the plot with an inverted U-like line 
where the very lowest observations for economic development corresponds with less 
inequality than for the slightly higher levels of economic development. However, this 
graph still confirms that the lowest levels of economic development correlates with 
higher levels of inequality. We also find that the predictor appears to be a stretched-out U-
shape for countries richer than $5000, which directly contradicts Kuznets theory. 
Furthermore, the fractional polynomic prediction is similar to the linear prediction in that 
it underestimates inequality for the highest levels of economic development.  

Using a quadratic fitted line reveals the very opposite of Kuznets’ theory. Here the 
curve resembles a U shape, where the lowest levels of economic development is 
associated with high levels of inequality and a decrease in inequality as countries 
experience economic development. Finally, we see that the highest level of economic 
development is associated with a slight increase in inequality. However, even the highest 
level of economic development is associated with lower levels of inequality than that of 
the lowest level of economic development. The quadratic equation fitted line is the only 
line that fits well for the highest levels of economic development. 
 From the overall scatterplot, and from the different fitted predictive lines, we 
mostly find evidence that Kuznets’ inverted U-shaped theory is not reflected by the 
empiric data. The one caveat appears to be for the fractional polynomic predicted line, 
where we see a hint that Kuznets might be applicable for extremely low levels of 
economic development, more specifically from the lowest observed GDP per capita of 
$168.9 to approximately $5000. In order to investigate whether this is reflected by the 
actual nations in the dataset, I have created spaghetti plots for every nation with 
applicable entries in the dataset. By excluding nations that have less than three 
observations on the Gini coefficient, the least number of observations that can still result 
in a graphic that resembles an inverted U, and by excluding nations that lack information 
on GDP per capita, we still generate plots for 153 nations. All of these graphical plots can 
be found in appendix 5.10.  

Hunting for Inverse U-shaped Curves 

 Studying the 153 graphical plots43 of appendix 5.10 reveals 12 countries that have 
(at least roughly) an inverse U-shaped relationship between increased economic 
developed and income inequality. Given that this is less than 8% of the data plots, we still 
have no overall support for Kuznets’ theory. However, out of the 12 countries with an 
inverted U-shaped relationship, 10 of them have a maximum GDP per capita that is 
below $5000. Only Ecuador ($3679 to $5140) and Uruguay ($6877 to $12913) with a 
GDP per capita over $5000 has a graphical plot that resembles an inverted U. This 
finding is somewhat ironic, given that Kuznets’ wrote that “… income structure is 
somewhat more unequal in the under-developed countries than in the more advanced…” 

                                                           
43 Some care must be taken when interpreting the graphical plots in appendix 5.5. These plots do not follow a similar 
scale. For instance, one might be tempted to interpret the plot for Trinidad and Tobago as supporting Kuznets’ inverted 
U shaped, the total variation of Gini is 0.8 from the lowest to the highest value observed, which would be better served 
by a roughly flat line.  
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(Kuznets 1955, 23). Furthermore, Kuznets worries that the underdeveloped countries 
cannot sustain a similar change in income inequality as the developed countries, he 
speculates that the political structures of underdeveloped countries (outside the Western 
countries) lack the institutional and political frameworks necessary to sustain economic 
development (Kuznets 1955, 25-27). Before concluding that Kuznets’ theory finds no 
support in the dataset, we must examine the development for countries that have a GDP 
per capita of less than $5000. Figure 5.1, using the fractional polynomic predicted line, 
revealed that the only graphical support for Kuznets’ inverted U curve for these countries. 
Using $5000 as a cutoff point is not merely a convenience, given the observations on 
human lifespan mentioned by Peter Evans (Evans 2006). In total, 85 out of the 153 
countries observed have a GDP per capita that does not exceed $5000, which means that 
only 10 out of 85, or less than 12% of the less economically developed nations fit 
Kuznets’ inverted U curve. However, these countries are still worthy of individual 
investigation to see how well they fit with Kuznets’ theory. These 10 countries are listed 
in table 5.3 below. 
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Table 5-3 Countries with Gross Domestic Production per Capita of less than $5000, 
adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010, 
that fit graphically with Kuznets’ inverted U theory 

Kuznets theory states that inequality is low for countries with low economic development, increases when the country 
starts to develop economically, and then decreases for countries with high economic development. 

 
 Out of the 153 countries investigated, only 5 countries stand up to scrutiny. This is 
3.2% out of all the countries examined, and 5.9% out of countries with a GDP of less 
than USD 5000. Starting with the first country in table 5.3, Bangladesh, we note the 
following. The country sees a middling level of inequality correlated to its lowest 
recorded level of economic development, Gini then decreases, increases and decreases 
again before finally showing us Kuznets theorized inverse U shape. Bolivia graphically 
appears to move along Kuznets curve, apart from a sharp dive, sharp climb and another 
sharp dive in Gini as its level of economic development approaches $2122. However, 
Bolivia fails Kuznets premise of initial low levels of inequality. Its lowest observed value 
for Gini is 42, which falls into the high level as outlined by Hazanov and Izraeli as well 
as by Giovanni and Court (Hazanov and Izraeli 2010) (Giovanni and Court 2001). 

Country  Lowest 
GDP 

Highest 
GDP 

Minimum 
Gini 

Maximum 
Gini 

Fits Kuznets 
theory  

Bangladesh 400 760 28.1 40.1 Yes 

Bolivia 1358 2122 42 49.1 No 

Burundi 205 321 33.3 42.4 Yes 

Ecuador 3679 5140 43.7 58.5 No 

India 555 1460 31.2 52.4 Yes 

Iraq 3856 4487 30.9 36 No 

Lesotho 634 1088 52 66.3 No 

Nepal 357 609 32.8 47.2 Yes 

Rwanda 333 582 50.2 53.1 No 

Sierra 
Leone 

382 470 32.1 42.5 Yes 
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Table 5-4 Three Levels of income inequality (reprint of earlier table) 
 

 
 

 
 
 
 
 
 

Note: Gini is bounded between 0 and 100. 0 Indicates that everyone has the same level of income. 100 means that one 
person has all the income. 

 
Burundi is close to a perfect fit for Kuznets inverted U-shaped curve from its 

lowest level of economic development, $205, to approximately $250. After $250 per 
capita, the Gini coefficient does not change at all with the continued increase in economic 
development.  Ecuador displays a graph similar to Kuznets curve, however the lowest 
recorded Gini coefficient recorded for the country is 43.7, which again falls into the high 
category of inequality. India fits well with Kuznets theory, despite the Gini coefficient 
appearing to oscillate at the lowest level of economic development. After the initial 
instability, we see a clear increase then decrease. However, India’s level of inequality 
never falls below 31.2, which is very much in the middle level of inequality, not a low 
level of inequality. 
 Iraq provides another case that appears to fit fairly well with Kuznets, however 
the country never records a Gini coefficient that qualifies as low, nor does it record a 
level that qualifies as high. Lesotho is another country with a low level of economic 
development that graphically resembles Kuznets theory, but given that the country’s level 
of inequality never falls below 52 it does not fit with the premise of low economic 
development correlating with low inequality. Nepal provides a case that fits graphically 
(with some aberration), and that goes from middling inequality to high levels of 
inequality, before returning to middling levels of inequality. Rwanda fits graphically, but 
the country’s inequality level never drops below 50.2, which is firmly in the high 
category. Sierra Leone is yet another good graphical fit, yet its starting level of inequality 
is towards the upper end of the middle category of inequality and its overall economic 
increase is extremely low. 
 Regarding the overall shape of inequality, the dataset does not provide support for 
Kuznets’ theory of an inverted U-shaped relationship between economic development 
and income distribution. A clear majority of countries do not display a graphical 
connection that resembles an inverted U. A closer examination of the sub $5000 GDP per 
capita countries revealed a few countries that display what appears to be an inverted U; 
however, we see that they are extremely unlikely to combine low levels of economic 
development with low levels of inequality. Instead we see that poor countries typically 
have a higher level of inequality than countries with higher levels of economic 
development.  While this contradicts the overall idea of an inverse U-shaped relationship 
between economic development and income inequality, the data bears out Kuznets’ 

Gini Coefficient Level of income inequality 

 Gini ≤ 26 Low 

26 < Gini < 39 Middle 

Gini ≥ 39 High 
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concerns that underdeveloped countries can have higher levels of income inequality, and 
that these countries will struggle to achieve higher levels of economic development. 
Based on my findings, I find it unlikely that inequality is simply a result of economic 
development. However, Kuznets assertion that inequality will be lower for countries with 
a higher level of economic development bears further investigation, especially since 
French economist Thomas Piketty contends the opposite for the countries he examined 
(Piketty 2014).  
 

What about the countries with a high level of economic development? 

 Focusing instead on the development of inequality over time, Thomas Piketty 
contends that inequality has been increasing for the United States and Europe for the last 
140 years. Piketty focuses primarily on Germany, France and Britain when he writes 
about Europe (Piketty 2014). Focusing on the United States, England and Germany, 
Simon Kuznets argues that inequality is simply an inverted U-shaped curve (Kuznets 
1955). Inequality is low when economic development is low, highest as nations develop 
economically, and then low again once countries have reached a high level of economic 
development.  

Turning to the impact of inequality, Kristin Forbes contends that increase in 
inequality “…has a significant positive relationship with subsequent economic growth” 
(K. J. Forbes 2000, 869). However, Richard Wilkinson and Kate Picket contend that 
inequality is harmful for the well-being of human beings and is linked with a wide range 
of social problems44 (Wilkinson and Pickett 2010, 19). 
 Using the wealth of data on the United States of America, Germany, France and 
the United Kingdom that I have compiled, I examine whether or not inequality has 
increased for these countries between 1990 and 2011 and how inequality corresponds 
with changes in income between 1990 and 2015.  I will see if Kristin Forbes supposition 
is confirmed by my data, and attempt to see if Wilkinson and Picket’s social problems are 
reflected in GDP growth and education levels as well as in life expectancy. 
  

                                                           
44 These problems range from inequality impacting happiness, trust and mental health to correlating with obesity 
problems, homicides, imprisonment rates as well as life expectancy. 
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Table 5-5 Changes in Income Distribution and Gross Domestic Production for the United 
State of America from 1990 until 2015 

United States of America 

Year Gini Change % GDP Change % 

1990 42.8 NA 36312 NA 
1995 45.0 5.14 38678 6.52 
2000 46.2 2.67 45056 16.49 
2005 46.9 1.52 48756 8.21 
2010 47.0 0.21 48374 -0.78 
2015 NA NA 51486 6.43 
1990-2000 3.4 7.94 8744 24.08 
2000-2010 0.8 1.87 3318 7.36 
1990-2010 4.2 9.81 12062 33.22 
1990-2015 NA NA 15174 41.79 

Note: The Gini coefficient is bounded between 1, where everyone has the same income, and 100 where one person 
gains all the income. Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the 
value of the US dollar in 2010.   

 
Table 5.5 is compiled from appendices 5.15 and 5.16. These appendices contain 

data on income distribution (5.15) and income (5.16) for each year starting in 1990 and 
ending in 2015 for the United States of America, the United Kingdom, France and 
Germany. The first thing to note about income distribution for the US is that the level is 
always higher than 39, which indicates a high level of income inequality. This is not just 
an artifact of the intervals used for table 5.5, but is true for all the observations listed in 
appendix 5.15 as well. The US is one of the richest countries in the world, both in terms 
of absolute wealth and per capita. Since Kuznets’ original theory was based on findings 
for Western countries such as England, France, Germany and the United States of 
America, this combination of highly developed economy and a high level of inequality is 
quite contrary to Kuznets theory.  

As for Thomas Piketty, we can note that inequality has increased overall between 
1990 and 2010 which means that the data for the US is supportive for Piketty’s claim that 
inequality is rising. Glancing at appendix 5.15, we find that the Gini coefficient increases 
again from 2010 to 2011, reaching 47.7 in the latter year.  
 Turning to Kristin Forbes findings that increases in inequality corresponds with a 
larger growth in income we find the following. For the US, inequality increased the most 
between 1990 and 1995 when the Gini coefficient increased by 5.14% or from 42.8 to 
45.0. During the same interval, GDP per capita increased by 6.52% from $36312 to 
$38678. However, between 1995 and the year 2000, we saw the highest increase in 
income in the span observed. GDP per capita increased by 16.49% from $38678 to 
$45056. This finding is supportive of Forbes’ assertion of increased income preceded by 
large increases in inequality. The combination of increased inequality followed by 
economic growth appears to hold for the period between 1995 and 2000, where inequality 
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increases by 2.67% while economic growth for the following period 2000 to 2005 is the 
second highest we observed, namely 8.21%. From 2000 to 2005, growth of inequality 
slows to 1.52%, and is followed by a decrease in income between 2005 and 2010 by -
0.78%. However, the smallest increase in inequality observed happens between 2005 and 
2010, of only 0.21%. This small increase in inequality is followed by an income growth 
of 6.43% between 2010 and 2015.Analyzing the US shows us some support for Forbes’ 
contention of a positive correlation between increased inequality and increased economic 
growth, yet the changes post 2005 are contrary to Forbes argument. The finding could be 
interpreted as a relationship between very high levels of inequality being harmful to 
economic growth – albeit at a higher level than outlined by Hazanov and Izraeli as well 
as by Giovanni and Court. We continue to examine the United Kingdom to see if 
inequality is indeed on the rise, and if it is followed by economic gains. 
 

Table 5-6 Changes in Income Distribution and Gross Domestic Production for the United 
Kingdom from 1990 until 2015 

United Kingdom 

Year Gini Change % GDP Change % 

1990 36.5 NA 28185 NA 

1995 35.6 -2.47 30192 7.12 

2000 37.5 5.34 34835 15.38 

2005 37.0 -1.33 39021 12.02 

2010 35.9 -2.97 38293 -1.87 

2015 NA NA 40934 6.90 

1990-2000 1 2.74 6650 23.59 

2000-2010 -1.6 -4.27 3458 9.93 

1990-2010 -0.6 -1.64 10108 35.83 

1990-2015 NA NA 12749 45.23 

Note: The Gini coefficient is bounded between 1, where everyone has the same income, and 100 where one person 
gains all the income. Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the 
value of the US dollar in 2010. 

  
 

Unlike the United States of America, the United Kingdom’s level of inequality 
does not fall into the high category of inequality. As appendix 5.15 shows, this is true for 
every recorded year starting in 1990 and ending in 2010. The UK does not see a steady 
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increase in inequality either. Instead we see a slight overall decline between 1990 and 
2010 of -1.64% from a Gini coefficient of 36.5 to 35.9. This is not a steady decline as we 
see a decline between 1990 and 1995 followed by an increase from 1995 to 2000, and 
then a decline from 2000 to 2005 and another decline from 2005 to 2010. Despite using 
different data sources than Atkinson and Voitchovsky, my findings for the UK echo theirs 
(Atkinson and Voitchovsky 2011). This fluctuation in income inequality is contrary to 
Kuznets’ theory, and the overall decline is contrary to Piketty’s findings.  

As a vehicle to examine Forbes’ assertion of the positive effect in increases in 
inequality, the UK provides an excellent test case. The decrease of inequality between 
1990 and 1995 of -2.47% is followed by the largest increase in economic growth 
observed during the span for the UK. Between 1995 and the year 2000, the UK saw an 
increase in GDP per capita of 15.38% which is only slightly smaller than that experienced 
by the US during the same time span. The largest increase in inequality, 5.34%, 
experienced by the UK is between 1995 and the year 2000. This large increase in 
inequality is followed by a slightly smaller increase in income between 2000 and 2005, of 
12.02%. Inequality then decreases by 1.33% between 2000 and 2005, followed by change 
in income per capita of -1.87%. However, the decline in inequality between 2005 and 
2010 of -2.97% (the largest observed by the UK during the span) is followed by a period 
of economic growth between 2010 and 2015 of 6.90%. Overall, the UK does not support 
Forbes’ claim of increased inequality being followed by rapid economic growth. 

Turning to the economic data for France, I continue to explore the connections 
between inequality and development. 
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Table 5-7 Changes in Income Distribution and Gross Domestic Production for France 
from 1990 until 2015 

France 

Year Gini Change % GDP Change % 

1990 29.2 NA 32598 NA 

1995 29.7 1.71 34148 4.75 

2000 31.1 6.40 38525 12.82 

2005 31.6 1.61 40319 4.66 

2010 33.2* 5.06 40706 0.96 

2015 NA NA 41330 1.53 

1990-2000 1.9 6.51 5927 18.18 

2000-2010 2.1 6.75 2181 5.66 

1990-2010 4 13.70 8108 19.92 

1990-2015 NA NA 8732 26.79 

Note: * France lacks data on Gini for 2010, the data is gathered from 2011 instead. The Gini coefficient is bounded 
between 1, where everyone has the same income, and 100 where one person gains all the income. Gross Domestic 
Production per Capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010. 

 Table 5.745 provides another blow for Kuznets’ theory. France has a highly-
developed economy, yet sees an increase in income inequality between 1990 and 2011 
coupled with an overall increase in economic development. The 13.7% increase in 
inequality is supportive of Piketty’s findings of growing inequality, though the overall 
level of income inequality is lower in France than that of the US and the UK. 

 Returning to Kristin Forbes, we find that inequality increased the least (1.71%) 
between 1990 and 1995. Despite this slight increase, we find the greatest economic 
growth (12.82%) between 1995 and 2000. Inequality grows most (6.4%) between 1995 
and 2000, yet economic growth is slower (4.66%) between 2000 and 2005. Inequality 
grows more slowly (1.61%) between 2000 and 2005, and the overall economic growth 
between 2005 and 2010 is an anemic 0.96%. Inequality grows by 5.06% between 2005 
and 2011, yet the economic growth between 2010 and 2015 is only 1.53%. Overall, the 

                                                           
45 Appendix 5.15 reveals that data on income distribution in France is less complete than that of the US, the UK and 
Germany with data missing for 1991, 1992, 1993, 1996, 1997, 1998, 1999, 2001, 2003, 2004, 2009 and 2010. For 
typographical reasons the Gini value reported in 2011 is listed for 2010 in table 5.7. 
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connection between increases in inequality and economic growth in France is contrary to 
Forbes’ contention. 

 

Table 5-8 Changes in Income Distribution and Gross Domestic Production for Germany 
from 1990 until 2015 

Germany 

Year Gini Change % GDP Change % 

1990 30.0 NA 32339 NA 

1995 31.1 3.67 34785 7.56 

2000 30.3 -2.57 38001 9.25 

2005 31.2 2.97 38972 2.56 

2010 30.5 -2.24 41788 7.23 

2015 NA NA 45270 8.33 

1990-2000 0.3 1.00 5662 17.51 

2000-2010 0.2 1.01 3787 9.97 

1990-2010 0.5 1.67 9449 29.22 

1990-2015 NA NA 12931 39.99 

Note: The Gini coefficient is bounded between 1, where everyone has the same income, and 100 where one person 
gains all the income. Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the 
value of the US dollar in 2010. 

 Turning to the findings for Germany, we note that the Gini coefficient is overall 
fairly low, with a slight overall increase from 30.0 to 30.5 between 1990 and 2010. This 
leaves Germany as the only one of the four countries with a highly developed economy 
that fits Kuznets’ prediction regarding inequality and economic development. Germany is 
contrary to Piketty’s assertion of increasing inequality, since we are not seeing significant 
increase in income inequality overall, and instead see that whenever we see a slight 
increase in the Gini coefficient, it is followed by a slight decrease again for the next time 
interval. In regard to Forbes’ thoughts regarding increases in inequality followed by rapid 
economic growth, Germany is a bad test case given the country’s modest changes in 
overall economic inequality. However, we should note that the slight increase from a 
Gini coefficient of 30.0 to 31.1 between 1990 and 1995 is followed by the largest 
economic growth for the country between 1995 and 2000. In this span, the GDP per 
capita increases by 9.25%. However, the decrease in inequality by -2.24 between 2005 
and 2010 is followed by the second largest growth of the economy of 8.33%. In total, the 
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findings on economic distribution and economic growth for Germany do not support 
Forbes’ argument.  

 

Table 5-9 Overall Changes in Income Distribution and Gross Domestic Production for 
the United States, The United Kingdom, France and Germany 1990-2015 

Year Gini 2010 Change from 1990 GDP 2015 Change from 1990 

USA 47.0 9.81% 48374 41.79% 

UK 35.9 2.74% 40934 45.23% 

FRA 33.2* 6.75% 41330 26.79% 

GER 30.5 -2.24% 45270 39.99% 

Note: The Gini coefficient is bounded between 1, where everyone has the same income, and 100 where one person 
gains all the income. Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the 
value of the US dollar in 2010. *France’s Gini report is from 2011, not 2010. 

 Overall, findings for the United States of America, the United Kingdom, France 
and Germany do not support Simon Kuznets’ theory regarding an inverted U-shape 
connection between economic development and inequality. Of the four countries 
examined, only Germany expresses a combination of a highly-developed economy 
coupled with a mid to low level of inequality that is decreasing. For Thomas Piketty’s 
claim that inequality is increasing overall, we find that this is clearly true for the US and 
for France. Both these nations have seen an overall increase in income inequality and for 
the US the levels of inequality fit into the high category, though France still has a level of 
inequality that is solidly in the middle category. Neither the UK nor Germany have seen a 
uniform increase of inequality. However, the UK is much closer to the high level of 
inequality (40+) and have seen a small increase in inequality. Germany, on the other 
hand, is closer to the low category of inequality (26 or less) and has seen a small overall 
decline in income inequality. The UK (45.23%) enjoyed the largest overall increase in 
GDP per capita, with the US (41.79%) slightly edging Germany (39.99%) for second 
place. France (26.79%) is a distant fourth overall when it comes to GDP growth. Kristin 
Forbes’ correlation between an increase in inequality being followed by a significant 
increase in economic growth is not uniformly supported by any of the four countries, 
with the United States of America coming closest to substantiate her claims.  

 Examining Wilkinsons’ and Pickett’s “Spirit Level” in regard to the harmful 
impact of inequality on economic development, we find scant evidence between the four 
countries. The US combine the highest level of inequality and the greatest increase in 
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inequality of the four countries, yet the country remains richer than the other three 
countries. Additionally, the US sees the second largest growth of GDP per capita, second 
only to the UK. The UK has the second highest level of inequality of the four countries, 
yet sees the quickest growth of income coupled with a small increase in inequality 
overall. Germany has the second highest GDP per capita, and sees an economic growth 
that is close to that of the US. The country stands apart from the other three in that overall 
inequality is lower and declines slightly between 1990 and 2010. Isolated, France might 
look like a case that supports the argument that increase in inequality can harm economic 
growth, given that the country experiences the second largest increase in inequality 
during the span observed. However, the four countries offer no clear evidence that 
inequality up to a Gini coefficient of 47 is harmful for the economy. The one interesting 
finding for the countries is what happened in the period of time around the Great 
Recession. The US has a high level of inequality in 2005 (Gini 46.9) and this remains 
high in 2010 (Gini 47). The overall growth in GDP per capita is negative, with a decline 
of -0.78%. The UK had the second highest level of inequality in 2005 (Gini 37), which 
declines slightly by 2010 (Gini 35.9) and overall the country’s GDP declines by -1.87%. 
France had a relatively low level of inequality in 2005 (Gini 31.6), though sees a rapid 
increase by 2010 (Gini 33.2). Unlike the US and the UK, France does not see a decline of 
GDP between 2005 and 2010; instead the economy grows by 0.96%. Finally, Germany 
had a relatively low level of inequality in 2005 (Gini 31.2), which declined slightly by the 
year 2010 (Gini 30.5). Like France, Germany does not see an overall contraction of GDP 
during the span, we see a growth of 2.56%. The striking connection between inequality 
and income appears to be that countries with a higher level of income inequality suffer a 
greater amount of economic volatility than countries with a lesser level of inequality. 

 Given that a sample size of four countries is less than 2% of all countries we 
cannot conclude anything regarding income distribution and income growth beyond 
concluding that Simon Kuznets’ theory is not at all supported by the findings in this 
thesis. Before moving on to examine the connection between inequality and human 
development for the entire dataset, we will investigate how lifespan and knowledge is 
impacted for the US, the UK, France and Germany. 
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Table 5-10 Changes in lifespan for the United State of America and the United Kingdom 
from 1990 until 2014 

 United States of America United Kingdom 
Year Lifespan Change % Lifespan Change % 

1990 72.21 NA 75.88 NA 
1995 75.37 4.38 76.84 1.27 
2000 76.64 1.27 77.74 1.17 
2005 77.49 1.11 79.05 1.69 
2010 78.54 1.36 80.40 1.71 
2014 78.94 0.51 81.06 0.82 
1990-2000 4.43 6.13 1.86 2.45 
2000-2010 1.90 2.48 2.66 3.42 
1990-2010 6.63 9.18 4.52 5.96 
1990-2014 6.73 9.32 5.18 6.83 

Note: Lifespan is a measure of life expectancy at birth 

 

 From table 5.5, we know that the US has the highest level of income inequality of 
the four countries examined. From table 5.10, which is a subsection of years drawn from 
appendix 5.17, we see that US has a shorter average lifespan than the UK, which has a 
lower level of income inequality. While the US has a higher percentage increase in 
lifespan between 1990 and 2014, this is only due to a period of rapid increase between 
1990 and 1995. This coincides with the lowest level of income inequality we observe for 
the US. In the era after 2010, when the US’ level of inequality is at its highest, there is 
barely any increase in average lifespan for the US. From table 5.6, we know that the UK 
overall experiences a slight decrease in income inequality and, unlike the US, the UK 
experiences a fairly continuous increase in lifespan. Overall, the comparison between the 
US and the UK on inequality and lifespan is supportive of Wilkinsons’ and Pickett’s 
“Spirit Level” asserting that inequality is harmful for “the health of society” (Wilkinson 
and Pickett 2010, 81) .  
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Table 5-11 Changes in lifespan for France and Germany from 1990 until 2014 

 France Germany 
Year Lifespan Change % Lifespan Change % 

1990 76.60 NA 75.18 NA 
1995 77.75 1.50 76.42 1.64 
2000 79.06 1.69 77.93 1.98 
2005 80.16 1.39 78.93 1.28 
2010 81.66 1.87 79.99 1.34 
2014 82.37 0.87 80.84 1.06 
1990-2000 2.46 3.21 2.75 3.66 
2000-2010 2.60 3.29 2.06 2.64 
1990-2010 5.06 6.61 4.81 6.40 
1990-2014 5.77 7.53 5.66 7.53 

Note: Lifespan is a measure of life expectancy at birth. 

 

 Turning to France and Germany, both these countries have a level of income 
inequality that is lower than that of the UK and much lower than that of the US. France 
has the lowest level of inequality in 1990, and the highest average lifespan of the four 
countries. Like the UK, France experiences a steady and incremental increase in lifespan 
throughout the period of observation. However, this is despite France experiencing an 
overall increase in inequality. Germany has a steady, and comparatively low, level of 
inequality throughout the period of observations. The country also experiences a steady 
increase in lifespan, in fact rounded to two decimal points France and Germany 
experience the same overall percentage increase in lifespan between 1990 and 2014. 
While far from a perfect correspondence, overall the four countries appear to support a 
linkeage between high levels of inequality and a slower increase in lifespan. 

 Examining how levels of education have changed between 1990 and 2013, we 
need to remember the peculiar gaps in the data. Between 1990 and the year 2000, there is 
no data reported. The same is true between 2000 and 2005, with no entries for any 
country. However, for the four countries of analysis we see similar trends of steady 
increase which indicates that we can glean knowledge by looking at growth over time and 
then comparing and contrasting. 
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Table 5-12 Changes in average level of education for the United State of America and 
the United Kingdom from 1990 until 2013 

 United States of America United Kingdom 
Year Education Change % Education Change % 

1990 12.3 NA 7.9 NA 
1995 NA NA NA NA 
2000 12.7 NA 11.6 NA 
2005 12.8 0.79 12.2 5.17 
2010 12.9 0.78 12.3 0.82 
2013 12.9 0.00 12.3 0.00 
1990-2000 0.4 3.25 3.7 46.84 
2000-2010 0.2 1.57 0.7 6.03 
1990-2010 0.6 4.88 4.4 55.70 
1990-2013 0.6 4.88 4.4 55.70 

Note: Education is the mean number of education achieved by members of the adult population aged 25 or more. This 
table is created from appendix 5.21. 

 
 Table 5.12 is compiled from data in appendix 5.18, which contains additional data 
for years 2006-2012. The first thing to note, is the exceptionally high average level of 
education reported for the United States of America in 1990. Despite having a higher 
level of economic inequality than the United Kingdom, the US reports 12.3 years of 
education, which is 4.4 years longer than the 7.9 years reported by the UK. However, the 
US sees only a slight increase in education between1990 and 2000. This 3.25% increase 
only equates 0.4 years more education overall, possibly due to the high starting level. The 
United Kingdom sees a much greater increase in education, growing by 46.84% to 11.6 
years. This increase equates a full 3.7 years of additional education. The pace of increase 
halves for the US for the years between the year 2000 and 2010 and is only 1.57%, which 
equates 0.2 years. While the UK continues to increase at a quicker pace than the US, the 
rate of increase has slowed to 6.03%, which translates to 0.7 years. While this appears to 
connect a lower level of inequality to a more rapid increase in average years of education, 
neither country sees any increase in average education from 2010 to 2013 despite the 
difference in income inequality being higher than in previous years of comparison. 
Furthermore, the US population still attains more average years of education than the 
UK, though the difference in 2013 is only 0.6 years. 

  



H .  J a c o b  S e i l ø  P a g e  | 100 

 

 

 

Table 5-13 Changes in average level of education for France and Germany from 1990 
until 2013 

 France Germany 
Year Education Change % Education Change % 

1990 7.1 NA 8.0 NA 
1995 NA NA NA NA 
2000 9.8 NA 10.5 NA 
2005 10.4 6.12 12.4 18.10 
2010 11.0 5.77 12.9 4.03 
2013 11.1 0.91 12.9 0.00 
1990-2000 0.4 38.03 2.5 31.25 
2000-2010 0.2 12.24 2.4 22.86 
1990-2010 0.6 54.93 4.9 61.25 
1990-2013 0.6 56.34 4.9 61.25 

Note: Education is the mean number of education achieved by members of the adult population aged 25 or more. This 
table is created from appendix 5.18. 

 

 Turning to France and Germany, we find that their level of education is 1990 is 
quite comparable to that of United Kingdom in 1990. In France, the population achieved 
an average 7.1 years of education, below the 8.0 years achieved in Germany. Between 
1990 and 2000, France experienced an increase of 38.03% or 2.7 years of education. 
Germany experienced a slightly slower rate of increase of 31.25% which equaled 2.5 
years. Both of these countries increased at a slightly slower pace than the UK, but at a 
much faster pace than the US. Between 2000 and 2010 the tables turn and Germany sees 
greater increase than France. Germany’s average level of education grew by 22.86%, or 
2.4 years. While the percentage increase is lower, we should note that Germany managed 
to grow education by almost as many years as in the previous period, a unique 
achievement for the four countries. France sees a slower increase than Germany, 12.24% 
or 1.2 years. This is still only second to Germany, and greater than the combined increase 
of the US and the UK. Between 2010 and 2013, Germany sees no increase in the average 
level of education, while France sees only a slight increase of 0.91% or 0.1 years.  

 Education does not offer a clear connection between income distribution and 
development. The US has the highest level of inequality, yet ties with Germany for the 
highest level of education despite Germany having the lowest level of inequality in the 
period prior to 2013. France has the second lowest level of inequality, yet had the lowest 
level of education in 1990 and remains behind the other three in 2013. Even if we only 
focus on the percentage increase, we find no linear correlation between inequality and 
growth of education since the UK has the second highest level of inequality, yet sees the 
second largest percentage increase in education. To fully test if inequality impacts 
education, we must draw on the complete dataset.   
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Table 5-14 Changes on the non-income human development index for the United State 
of America and the United Kingdom from 1990 until 2012 

 United States of America United Kingdom 
Year Index Score Change % Index Score Change % 

1990 .892 NA .778 NA 
1995 NA NA NA NA 
2000 .919 NA .843 NA 
2005 .938 2.07 .869 3.08 
2010 .940 0.21 .884 1.73 
2012 .958 1.91 .886 0.23 
1990-2000 0.027 3.03 0.065 8.35 
2000-2010 0.021 2.29 0.041 4.86 
1990-2010 0.048 5.38 0.106 13.62 
1990-2012 0.066 7.40 0.108 13.88 

Note: There are no data entries for the years 1991 through 1999 and for 2001 through 2004. The non-income human 
development index consists of life expectancy at birth and education. 

 Comparing the scores on United Nations Human Development Report’s non-
income human development index reveals a startling difference between the US and the 
UK in 1990. The US scores a fairly impressive .89246, while the UK scores much lower 
at .778. We know that the US has a much higher level of economic inequality than the 
UK, so this finding clearly contradicts Wilkinson’s and Pickett’s “Spirit Level” assertion 
that inequality is harmful for education (Wilkinson and Pickett 2010, 103-118). The UK 
sees an increase of 13.88% compared to a growth of 7.40% for the UK, which closes 
much of the gap with between the nations and the UK now scores .886 to compared to the 
US score of .958. However, the UK’s score for non-income human development is lower 
in 2012 than that of the US in 1990.  

  

                                                           
46 A score of 1 on the index indicates a combination of both the longest lifespan and the highest level of education in 
the world. 
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Table 5-15 Changes on the non-income human development index for France and 
Germany from 1990 until 2012 

 France Germany 
Year Index Score Change % Index Score Change % 

1990 .772 NA .793 NA 
1995 NA NA NA NA 
2000 .863 NA .884 NA 
2005 .895 3.71 .928 4.98 
2010 .917 2.46 .946 1.94 
2012 .919 0.22 .948 0.21 
1990-2000 0.091 11.79 0.115 14.47 
2000-2010 0.054 6.99 0.062 7.01 
1990-2010 0.145 18.78 0.153 19.29 
1990-2012 0.147 19.04 0.155 19.55 

Note: There are no data entries for the years 1991 through 1999 and for 2001 through 2004. The non-income human 
development index consists of life expectancy at birth and education. 

  Both France (.772) and Germany (.793) are far behind the US on the non-income 
human development index in 1990. However, both countries experience more growth 
than the UK, and much faster growth than the US between 1990 and 2012. France scores 
.919, an increase of 19.04%, while Germany scores .948 which equates a growth of 
19.55%. While the initial lower levels of non-income human development is not 
supportive of the “Spirit Level”, the rapid pace of development appears to indicate that 
there might be a beneficial impact of lower levels of economic development for non-
income human development.  

Overall, the dataset is not clearly supportive of Forbes’ argument that inequality is 
good for economic growth, instead we found evidence that greater inequality correlates 
with greater economic volatility. However, neither did we find clear support that 
inequality is harmful for human development. Both these suppositions will be examined 
using the full dataset. Furthermore, we should note that there is a discrepancy between 
then non-income human development score and the average level of education and life 
expectancy at birth. According to the non-income human development index, the US 
should score higher on either life expectancy or education in order to achieve the highest 
score on the index. Yet, from the dataset and tables 5.10, 5.11 (changes in lifespan) and 
tables 5.12 and 5.13 (changes in education), we know that Germany ties with the US for 
average level of education, and has a higher life expectancy at birth. The difference might 
be down to the inclusion of expected years of schooling in the human development index, 
yet indicates that the index might not be the best tool to examine development. See 
chapter 2 for a more detailed explanation on how the United Nations calculated its index.  
We now leave the study of individual nations behind, and embrace the full data set to 
utilize more advanced methods of longitudinal analysis. 
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PART 2: REGRESSION AND COPING WITH MISSINGNESS    

 Before engaging in studying change over time, I establish what the absolute 
averages were for all entries in the dataset based on the nations’ different level of income 
inequality. Only by knowing what the average level of GDP per capita/income 
distribution/lifespan/education/non-income human development was in 1990 can we say 
anything meaningful on how the world has changed over time, and whether or not a 
country had an exceptional trajectory. This not only provides a good overview of the 
potential differences based on inequality, but will come in handy later when we examine 
growth over time. Based on the structure of the dataset (explored at the start of chapter 5), 
I rely on the year 1990 and the year 2010 to create an overview of the average level for 
each variable for these two years. This information is compiled in table 5.16 below. 
 
Table 5-16 Average levels of Gross Domestic Production per capita, income inequality, 
lifespan, education and non-income human development for all countries in 1990. 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US 
dollar in 2010. The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all 
the income). Lifespan represents life expectancy at birth in years. Education represents average number of years of 
income for the adult population (aged 25 or more). Non-income human development is a composite index of life 
expectancy and education where a score of 1 indicates that a nation has both the longest lifespan and the highest level 
of education (see chapter 2 for a more detailed explanation). 

 

 If we created a “country” based on all the available information for 1990 in the 
dataset, we would have a country with an average Gross Domestic Production per capita 
of US $9125, a level of income inequality of 37.76 (in the region that is neither rated as 
low or high, but often seen as an efficiency level of inequality), an average life 
expectancy of roughly sixty-four and a half years. Adults over 25 years achieved an 
average of approximately six years of education, or less than completing elementary 
school education in the USA. However, the extremely high levels of standard deviation 
for income indicates that the average level of income poorly represents that of the actual 
world population.  
 Compared to the data for countries that lack information on income distribution 
(see appendix 5.22), these twenty-two countries have a higher mean GDP ($11575), a 

 Observations Mean Standard 
Deviation 

Minimum Maximum 

GDP per capita 164 9125 13804 171 68508 

Gini coefficient 113 37.76 10.70 17.8 63.0 

Lifespan 183 64.49 9.93 33.49 78.84 

Education 144 5.97 2.90 0.30 12.30 

Non-income human 
development 

144 0.60 0.182 0.164 0.922 
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slightly longer lifespan (65.76 years), slightly more years of education (6.42) and a higher 
non-income human development index score (.663). Only the non-income human 
development index score differs by more than two standard deviations from other 
countries. The richest country (United Arab Emirates) listed in the dataset in 1990 lacked 
information on income distribution; however the second richest country listed 
(Luxembourg) had information for Gini and was only “poorer” by 6.72%. Overall, 
countries without information for the Gini coefficient were fairly similar to the overall 
dataset in 1990. 
 
Table 5-17 Average levels of Gross Domestic Production per capita, income inequality, 
lifespan, education and non-income human development for all countries in 2010. 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US 
dollar in 2010. The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all 
the income). Lifespan represents life expectancy at birth in years. Education represents average number of years of 
income for the adult population (aged 25 or more). Non-income human development is a composite index of life 
expectancy and education where a score of 1 indicates that a nation has both the longest lifespan and the highest level 
of education (see chapter 2 for a more detailed explanation). 

 
 By 2010, the average income for our imaginary “country” has risen to US 
$13775, or an increase of $4650 (51%). Judging by the increase of inequality to a Gini 
coefficient of 39.84 (5.5%), a disproportionate amount of the increased in wealth has 
gone to the wealthier countries. The increase in inequality is echoed by changes in the 
range of GDP per capita between 1990 and 2010. The lowest recorded score in 2010 was 
US $214 (an increase of $43 or 25%), while the highest score was US $145221 (an 
increase of $76,713 or 112%). Overall, the richest country in the world had an average 
income that was roughly 689 times that of the poorest country in 2010. These findings 
must be taken with a few grains of salt, since we are here comparing the poorest and 
richest country found in the dataset for 1990, then the poorest and richest nation found in 

 Observations Mean Standard 
Deviation 

Minimum Maximum 

GDP per capita 188 13775 22046 214 145221 

Gini coefficient 139 39.84 9.43 25 66.5 

Lifespan 186 69.89 8.96 47.48 83.16 

Education 186 7.86 3.06 1.30 12.90 

Non-income human 
development 

186 0.704 0.173 0.309 0.977 
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the dataset for 201047. However, these findings indicate that economic inequality is 
increasing, and supports Thomas Piketty assertion that inequality has increased over time. 
These findings also indicate that Glenn Firebaugh’s concluding thoughts that “…poverty 
in an absolute sense becomes increasingly delinked from global inequality…” (Firebaugh 
2015, 12) as the world grows richer are nowhere near coming true in 2010. 
 The twenty-eight countries lacking information on income distribution had, again, 
a higher average GDP, longer lifespan, more education and a higher level of non-income 
human development than the averages for the complete dataset. Unlike 1990, none of the 
variables differed by more than two standard deviations. Like 1990, the richest country in 
the dataset (Monaco) lacked information on income distribution, as did the second richest 
country (Lichtenstein). The third richest country (Luxembourg) was listed with a 40.6% 
lower average GDP compared to Monaco. The presence of such outliers in wealth is 
likely the reason why countries without data on income distribution have a higher 
average GDP than the rest of the dataset. 

                                                           
47 In 1990 the poorest country was Mozambique and the richest country was the United Arab Emirates, however in 
2010 the poorest nation was Burundi and the richest nation was Monaco. Thus, we are not doing a true apples to apples 
comparison, but rather illustrating the gap between the poorest and richest nations observed in the dataset. 
Mozambique’s GDP per capita grew to US $418 in 2010, while the United Arab Emirates GDP per capita had declined 
to US $34342. The dataset contains only the observations for 2010 on Monaco’s GDP, and we cannot say anything 
about Monaco’s overall economic development. Luxembourg, however, is present both in 1990 and 2010. In 1990 
Luxembourg was the second richest nation ranked per capita, and its GDP per capita was US $64193. By 2010, 
Luxembourg’s GDP had increased to $103267 which is 247 times that of Mozambique. 
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Figure 5-2 Box plots of the median and interquartile ranges of GDP in 1990 and 2010, 
excluding outliers. 

 
  

Figure 5.2 echoes the changes in overall economic disparity as well as the 
difference observed between the richest and poorest nations in the dataset. Both in 1990 
and in 2010 we the box plot reveals big differences between the upper and lower quartile, 
as well as an even greater difference between the maximum and minimum values 
(excluding outliers). The median values of GDP per capita are clearly below that of the 
averages reported (US $9125 in 1990 and US $13775 in 2010) for both years. Reflecting 
Piketty’s findings that inequality is on the rise, we note that the distance between 
quartiles have increased noticeable between 1990 and 2010. Overall, simple descriptive 
statistics reveal that while the world as a whole has gotten richer, most of the wealth 
ended up with countries already affluent. Turning to lifespan, we find that average 
lifespan has increased by more than five years between 1990 and 2010, growing from 
64.49 to 69.89 years. The lowest observed life-expectancy in 1990 was 33.49 years. In 
2010 the lowest score recorded had increased to 47.48 years48.  The longest lifespan in 

                                                           
48 In 1990 Rwanda had the lowest average life-expectancy at birth in the dataset. Rwanda outpaced overall increases in 
lifespan and by 2010 the life-expectancy had increased to 61.4 years or by 27.9 years. An increase of 27.9 years in a 
span on 21 years is logically impossible, however we must bear in mind that special circumstances surrounding 
Rwanda bloody history. Combined with the fact that we are using a projection of expected lifespan and not actually 
lived years, an increase that is larger than the period measure is possible. The lowest life-expectancy in 2010 is reported 
for Sierra Leone. For Sierra Leone lifespan increased from 37.35 in 1990 to 47.48 years in 2010, an increase larger than 
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1990 was 78.84 years (Japan49), while in 2010 the highest score recorded was 83.16 (San 
Marino50). Given that the range between shortest lifespan and longest lifespan has 
decreased, and that the standard deviation for lifespan has gone down between 1990 and 
2010, we can reasonably assume that the disparity of life has decreased. This assumption 
is strengthened by figure 5.3 on the next page. Here we see that the median lifespan is 
higher than the average lifespan reported both in 1990 and 2010. Between 1990 and 2010 
we note that the difference between quartiles have visibly decreased and that the whisker 
indicating the shortest lifespan has decreased the most. Given that economic inequality 
has increased, findings on changes in lifespan are contrary to the overall argument of 
“The Spirit Level” that inequality is harmful for human well-being. 
 
 
Figure 5-3 Box plot of life-expectancy at birth excluding outliers. 

 
 
Addressing the average length of education achieved by adults 25 years or older, 

we find an increase of 2.13 years between 1990 and 2010. This is an increase of 35.7%, 
and we note that the difference between the highest score for education (12.9 years51) and 

                                                           
the average for the entire dataset.   
49 Lifespan for Japan increased to 82.84 in 2010 and was the second highest recorded in the dataset. 
50 There is no data on the life-expectancy for San Marino in 1990. 
51 As mentioned in chapter 5, 12.9 years of achieved education is a tie between the US and Germany. In 1990 the US 
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the lowest scored for education (1.3 years52) has shrunk from 12 years to 11.6 years. 
Between the findings from comparing the US, UK, France and Germany and the findings 
for the entire dataset, increases in the average length of education slows down drastically 
after countries reach 12 years of average education. A world average of 7.86 years of 
achieved education in 2010 is remarkable, given that this is on the level of countries such 
as Germany, France and the UK in 1990. 

 
Figure 5-4 Box plot of average achieved years of education for adults 25 years or older. 

 
 

Figure 5.4 confirms what we found for the world averages in 1990 and 2010 for 
education. Overall education has increased, and the difference between the highest and 
shortest levels of education has shrunk. We should also note that more countries fit within 
the center of the box plot, and that the whiskers indicating the lowest and highest 
quartiles have shrunk. Despite increases in economic inequality, inequality of education 
has shrunk for the countries in the dataset. This finding contradicts the supposition that 
inequality is inherently damaging for human development.  
 Overall, the averages for 1990 and 2010 indicates that despite an increase in 
income disparity, income, life-expectancy at birth as well as education achieved by the 

                                                           
had the highest recorded score for achieved education of 12.3 years, while Germany achieved 8 years.  
52 Burkina Faso, which lacks data on average level of education in 1990. Yemen had the shortest length of education 
(0.3 years) in 1990. By 2010 Yemen had achieved an average duration of education of 2.5 years. 
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adult population have all grown. The box and whiskers plots tell a similar story. Income 
has grown overall, yet the difference between the lowest quartile and the highest quartile 
has increased indicating that economic inequality increased. However, the box plot for 
lifespan indicates that the median life-expectancy has increased and that the difference 
between the lowest and the highest quartile have shrunk. The same is true for the box plot 
for median years of education. People are better educated in 2010 than in 1990, and the 
difference between the lowest quartile and the highest quartile has shrunk greatly. This is 
not to say that we have proven that inequality is not harmful for human development. 
There could be a minority of countries with high inequality that are developing less 
rapidly than that of countries with a lower level of inequality. Furthermore, the overall 
level of income inequality was in the middle range of inequality in 1990. Despite the 
increase in inequality by 2010, a score of 39.84 is only slightly above the cut-off point 
that indicates a high level of inequality. To further explore a connection between 
inequality and human development we must examine how countries of a different level of 
inequality have developed over time. 
 

Inequality and Human Development 

We noted in the first part of chapter 5 based on work by Hazanov and Izraeli as 
well as by Giovanni and Court, there are three levels of income inequality. Low, where 
the Gini coefficient is 26 or less. Middle, often referred to as an efficiency level of 
inequality, where the Gini coefficient is larger than 26, but less than 39. Finally, a high 
level of inequality where the Gini coefficient is scored at 39 or larger. Using these three 
different levels of inequality, we examine how income, lifespan, knowledge as well as 
non-income human development has changed between 1990 and 2010. However, we 
know that inequality has changed over time and simply comparing all countries with a 
certain level of inequality, for instance low, in 1990 with all countries that have a similar 
level of inequality in 2010 can easily lead us astray. In order to ensure that the same 
countries are in each category in 1990 and in 2010, we establish an arithmetic average 
level of inequality for each country. We then perform the comparison by placing countries 
that averaged low levels of inequality throughout the dataset in low category, and then 
repeat the process for the middle category and the high category. The mean score of 
Gross Domestic Production per capita, Life-expectancy at birth and average years of 
education achieved by those aged 25 years or older in the population in1990 is then 
compared to the same scores for 2010. Table 5.18 was created from appendix 5.20 and 
5.21. Compared to table 5.18, these two appendices add observations for the Gini 
coefficient, and have the minimum/maximum values for each variable as well as the 
standard deviations and number of observations. 
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Table 5-18 Average levels of Gross Domestic Production per capita, income inequality, 
lifespan, for all countries by level of inequality in 1990 and 2010. 

                            Categories of Income Inequality 
 Missing Low Middle High 

Year 1990     
GDP per capita 11575 23733 17496 4488 
Life-expectancy at birth 65.76 72.58 66.88 61.45 
Education 6.42 10.15 6.49 5.10 
Year 2010     
GDP per capita 22373 26491 17029 7161 
Life-expectancy at birth 72.13 77.96 72.13 66.71 
Education 8.20 11.50 8.66 6.84 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US 
dollar in 2010. The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all 
the income). Lifespan represents life expectancy at birth in years. Education represents average number of years of 
income for the adult population (aged 25 or more). The different categories of income inequality reflect the following 
Gini coefficient ranges. Low: Gin equal to or lower than 26. Middle: Gini larger than 26, but smaller than 39. High: 
The Gini coefficient is equal to or larger than 39. 

 In 1990, the mean scores for the countries in the low category of inequality on 
GDP per capita, life-expectancy and education were the highest of the three categories. 
The middle category of inequality outscored the high inequality category on all three 
variables. Turning to the results for 2010, we find the same pattern: the lowest category 
of inequality scores higher than the middle category, which again scores higher than the 
high inequality category. Furthermore, the low category scored higher averages in 1990 
than the middle category had reached in 2010. The same is almost true for the middle 
category of inequality compared to the high inequality category. The exception is 
education, where the high category’s average educational achievement in 2010 slightly 
exceeds that of the middle inequality category in 1990. However, to avoid a premature 
conclusion that low inequality is the panacea for development we need to address 
appendix 5.20 and 5.21. As we can see in appendix 5.20 and 5.21, the actual number of 
countries that averaged a low level of inequality between 1990 and 2010 is miniscule. In 
1990 the low category of inequality contained two observations for GDP, four 
observations for Gini, and four observations for lifespan (as well as four observations for 
non-income human development). In 2010 the low category had three observations for 
Gini and four observations for each of the other variables. This is in stark contrast to the 
middle category, where the lowest number of observations was 54 for GDP in 1990, and 
the highest number of observations was 76 observations for life-expectancy in 2010. The 
high inequality category had no less than 55 observations in 1990 (Gini), and had 81 
observations for GDP/life-expectancy/education and non-income human development in 
2010.  

Returning to a moment to the countries without information on income 
distribution (see table 5.18 above); we note that for 1990 these countries had a mean GDP 
that was slightly lower than that of the middle category of inequality, but much higher 
than that of the high inequality category. The same is true for lifespan and education. 
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Neither of these variables were more than one standard deviation lower than that of the 
middle category of inequality. Examining the findings for 2010, we found that countries 
without information on income distribution had a higher mean GDP than that of countries 
in the middle category of inequality, but lower than that of countries with a low level of 
inequality. Average lifespan for countries without information on inequality was the same 
as that of the middle category of inequality. For average years of education achieved, 
countries without information on inequality was slightly behind that of the middle 
category of inequality, yet for all three variables the difference between the middle 
category of inequality and countries without information on inequality was less than one 
standard deviation. Overall, countries without information on inequality do not appear to 
systematically differ from other countries in the dataset. We therefore have no reason to 
believe that the missing data on the Gini coefficient is non-ignorable and can therefore 
procced to analyze the dataset using more advanced methods. See chapter 3 for a longer 
discussion of different types of missingness. 

Dealing with missingness using Simple Imputation based on six year averages 

 Drawing on the method used by Steven Messner in analyzing homicides and 
inequality, I established six-year intervals and create averages based on as many years as 
are available with that range for each country. For the first comparison, I start in 1990 
and end in 1995. For the second comparison, I start at the year 2007 and end in 2012 (see 
chapter 3 for more information). Countries lacking information on any of the variables 
(GDP, Gini, Lifespan, Education and non-income human development) in either of the 
five-year periods were left out of the analysis. Table 5.19 below shows the number of 
missing observations on each variable for the entire dataset in 1990, as well as a 
breakdown on missingness by each category of average income distribution throughout 
the period between 1990 and 2015.  
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Table 5-19 Countries missing data in the year 1990 and the year 2010 for each category 
of average overall Income Distribution between 1990 and 2015, by absolute number of 
missing observations and percentage. The categories are: missing low, middle and high. 

Note: The low category indicates a Gini coefficient of 26 or less. The middle category indicates a score between 26 and 
39. The high category indicates a score of 39 or higher. Missing is a category of countries that lack information on 
income distribution. Overall, there are a maximum 193 possible observations. 

 

From table 5.19, there are two obvious take-aways. First of all, countries that lack 
information on income distribution are also more likely to lack information on the four 
other variables. Second, data-density is much better in 2010 than in 1990; this is also true 
for countries that lack data on income distribution. For countries without information on 
income distribution, two potential explanations for why information is missing. Countries 

Observations(193) Missing(32) Low (4) Middle(76) High(83) 

Year 1990     

Income Inequality 32(100%) 0(0%) 18(23.7%) 30(36.1%) 

GDP per capita 10(31.3%) 2(50%) 13(17.1%) 4(4.8%) 

Life-expectancy at birth 8(25%) 0(0%) 1(1.3%) 1(1.2%) 

Education 21(65.6%) 0(0%) 11(14.5%) 17(20.5%) 

Non-income Human 
Development 
 

21(65.6%) 0(0%) 10(13.2%) 18(21.7%) 
 

     

Year 2010     

Income Inequality 32(100%) 1(25%) 10(13.2%) 11(13.3%) 

Average Income 4(12.5%) 0(0%) 1(1.3%) 0(0%) 

Life-expectancy at birth 7(21.9%) 0(0%) 0(0%) 0(0%) 

Education 6(18.8%) 0(0%) 1(1.3%) 0(0%) 

Non-income Human 
Development 

6(18.8%) 0(0%) 1(1.3%) 0(0%) 
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could intentionally be obscuring information, or the countries could simply have 
neglected to gather national level information on these variables. The overall trend of less 
missing data in 2010, however, is true for all the variables. In other words, countries were 
more likely to have information on income distribution in 2010 than in 1990. In 1990 the 
dataset lacked information on income distribution for 80 out of 193 countries. In 2010, 
the dataset lacked information on income distribution for 44 out of 193 countries. This 
indicates that the problem might be more due to a lack of systematic data gathering than 
obfuscation, which again indicates that we have reason to believe that the mechanism for 
missing data is ignorable.  Other than that, there are no clear trends on which category of 
income distribution and missing information.  To improve data-coverage, I calculate the 
mean value for the variables for two intervals. The first interval starts in 1990 and ends in 
1995, while the second interval starts in 2007 and ends in 2013. Table 5.20 one the next 
page contains the number of missing variables in absolute numbers and as a percentage of 
all possible values for each category of income distribution. 
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Table 5-20 Countries missing data between 1990 and 1995, and between 2008 and 2013 
for each category of average overall Income Distribution between 1990 and 2015. Listed 
by absolute number of missing observations and percentage. The categories are: Missing 
Low, Middle and High. 

Note: The low category indicates a Gini coefficient of 26 or less. The middle category indicates a score between 26 and 
39. The high category indicates a score of 39 or higher. Missing is a category of countries that lack information on 
income distribution. Overall, there are a maximum 193 possible observations. Missing data in 1990-1995 and 2008-
2013 indicates a lack of data for every year in that period of time. 
 

 

 Looking at table 5.19 and 5.20 and comparing missing data for the year 1990 to 
the aggregated data for the years 1990 through 1995, we find the following. For income 
inequality, we add data on three more countries for the middle category of income 

Observations(193) Missing(32) Low (4) Middle(76) High(83) 

Years 1990-1995     

Income Inequality 32(100%) 0(0%) 15(19.7%) 17(20.5%) 

GDP per capita 7(21.9%) 0(0%) 5(6.6%) 4(4.8%) 

Life-expectancy at birth 5(15.6%) 0(0%) 0(0%) 0(0%) 

Education 21(65.6%) 0(0%) 11(14.5%) 17(20.5%) 

Non-income Human 
Development 
 

21(65.6%) 0(0%) 10(13.2%) 18(21.7%) 
 

     

Years 2008-2013     

Income Inequality 32(100%) 0(0%) 2(2.6%) 10(12.0%) 

Average Income 4(12.5%) 0(0%) 1(1.3%) 0(0%) 

Life-expectancy at birth 7(21.9%) 0(0%) 0(0%) 0(0%) 

Education 6(18.8%) 0(0%) 1(1.3%) 0(0%) 

Non-income Human 
Development 

6(18.8%) 0(0%) 1(1.3%) 0(0%) 
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inequality and thirteen countries for the high category. This brings down the percentage 
of missing data to 19.7% and 20.5% respectively for the middle and high category.  
Countries with in the low category of income inequality remains unchanged since there 
was no missing data for this group. For Gross Domestic Production per capita, we reduce 
the number of countries missing data by three for countries without any information on 
income distribution, by two for the low category, by eight for the middle category while 
the high category remains unchanged with four countries missing data. For life-
expectancy at birth, we reduce the number of countries missing data by three for 
countries missing data on income distribution, while the middle and the high category 
both join the low category in having no missing data. For the variables education and 
non-income human development, neither of these reduces the amount of missing data by 
using aggregated data over data for only the year 1990. 

 Comparing missing data for the year 2010 to the aggregated data for the years 
2008 through 2013, we find the following. For income inequality the low category gains 
data for one country, making that category complete. The middle category reduces 
missing data by eight countries, reducing the percentage missing to 2.6 percent. The high 
category only improves missingness by one country, leaving 12 percent missing. For 
GDP, life-expectancy, education and non-income human development there is no 
improvement by going from data for 2010 to the aggregated data; however there is almost 
no missing data for countries with data on income distribution on these variables. Table 
5.21 summarizes the increase, if any, by using the averages generated over the two six-
year intervals.  
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Table 5-21 Data coverage improved by imputing values over a six-year period compared 
to using single year observations. 

Note: The low category indicates a Gini coefficient of 26 or less. The middle category indicates a score between 26 and 
39. The high category indicates a score of 39 or higher. Missing is a category of countries that lack information on 
income distribution. Overall, there are a maximum 193 possible observations. Improvement over 1990 indicates the 
increase in observations by using averages generated from 1990 until 1995 instead of just the year 1990. Improvement 
over 2010 indicates the increase in observations by using averages generated from 2008 until 2012. 

 

From the information found in table 5.21, I decided to use the variables generated 
by the six-year interval from 1990 until 1995 for income distribution, GDP per capita and 
life-expectancy instead of single year data from 1990. However, for the year 2010 only 
income inequality was improved by using the average generated from the six-year 

Observations(193) Missing(32) Low (4) Middle(76) High(83) 

Improvement over 1990     

Income Inequality NA None +3 +13 

GDP per capita +3 +2 +8 None 

Life-expectancy at birth +3 None +1 +1 

Education None None None None 

Non-income Human 
Development 
 

None None None None 
 

     

Improvement over 2010     

Income Inequality NA +1 +8 +1 

GDP per capita None None None None 

Life-expectancy at birth None None None None 

Education None None None None 

Non-income Human 
Development 

None None None None 
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interval starting in 2007 until 2012. GDP per capita, life-expectancy, education and non-
income human development was therefore not replaced by averages for 2010. 

Table 5-22 Average levels of Gross Domestic Production per capita, income inequality, 
lifespan, for all countries by level of inequality in 1990 and 2010. Variables marked with 
a star * are based on averages over a six-year span. 

 Categories of Income Inequality 
 No Gini Low Middle High 

Year 1990     
GDP per capita* 12326* 16815* 12695* 4598* 
Life-expectancy at birth* 67.29* 73.31* 67.26* 61.84* 
Education 6.42 10.15 6.49 5.10 
Year 2010     
GDP per capita 22373 26491 17029 7161 
Life-expectancy at birth 72.13 77.96 72.13 66.71 
Education 8.20 11.50 8.66 6.84 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US 
dollar in 2010. The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all 
the income). Lifespan represents life expectancy at birth in years. Education represents average number of years of 
income for the adult population (aged 25 or more). The different categories of income inequality reflect the following 
Gini coefficient ranges. Low: Gin equal to or lower than 26. Middle: Gini larger than 26, but smaller than 39. High: 
The Gini coefficient is equal to or larger than 39. No Gini indicates countries that have no information on income 
distribution throughout the dataset. 

 Relying on six-year averages for GDP per capita and life-expectancy scores for 
“1990”, we find the following. The low Gini category’s average GDP drops by $6918, 
the middle category drops by $2112, while the high inequality category gains $376.  
Given that we have established that GPD per capita has grown overall, we would have 
expected that all categories should have seen an increase in GDP since we are now 
including numbers all the way to 1995 in the six-year average. Despite the surprising 
drop in GDP for the low and middle category, we still find that the low inequality 
category remains clearly ahead of the middle category, which again dwarves that of the 
high inequality category. For countries missing information on income distribution, we 
find that reducing the number of countries missing information on GDP still leaves this 
category strongly resembling that of the middle category of income inequality. Turning to 
life-expectancy at birth, we find that the low inequality category sees a slight increase in 
lifespan (+0.73 years), while the middle category decreases slightly (-0.86 years). The 
high inequality category gains one year of average lifespan when we rely on the six-year 
average. Like GDP, we know that lifespan has grown between 1990 and 2010, so the 
increases are to be expected. However, the middle category again defies expectation with 
its slight loss. For the countries lacking information on income distribution, we find a 
miniscule difference between it and the middle category (0.03 years). Comparing the 
scores of the low category of income inequality to that of the middle category, we find 
that the low inequality countries still compare well in the early nineties to that the scores 
of the middle category countries in 2010.  
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Summary of comparing the different categories of income distribution. 

Overall, countries with a low level of income inequality (Gini less than or equal to 
26) tend to have greater levels of income, lifespan and education than that of the middle 
category of inequality.  However, the difference between the low and middle category are 
small when compared to countries with a high (Gin greater than 39) level of inequality. 
Not only were these countries behind in 1990 and in 2010 (as well as when we used the 
six-year average for the early nineties), high inequality countries in 2010 were still far 
behind other countries wealth, lifespan and knowledge compared to their 1990’s 
numbers. Given the rarity of countries with a low level of inequality, we cannot say for 
certain that less inequality is always better. However, the implication for countries with a 
high level of inequality is clear: there is strong bond between high levels of inequality 
and poor outcomes for human development. This finding is overall supportive of 
Wilkinson and Pickett’s assertions in “The Spirit Level” and adds a level of concern to 
Thomas Piketty’s findings that inequality is increasing. Between 1990 and 2010 
inequality increased, and there is a strong link between high levels of inequality and bad 
outcomes. As for an efficiency level of income inequality, my findings thus far do not 
support a connection between low levels of inequality and a slower pace of development. 
Turning to Kristin Forbes’ claims regarding increases in inequality being followed by 
rapid economic development, I find that conclusion to be dubious at best. Increases in 
inequality, rapid or otherwise, cannot sustain growth over time given that such increases 
will inevitably lead to high levels of inequality. High levels of inequality, as we have 
seen, as strongly correlated with bad outcomes.   

Longitudinal Analysis using Regression – Dealing with Missing Data using Full 

Bayesian Imputation, Maximum Likelihood Estimates and Simple Imputation 

To examine the connection between income distribution and human development 
(understood as lifespan and knowledge), I utilize regression analysis. Moving in a step by 
step fashion, I first employ a simple OLS regression analysis of the pooled cross-
sectional data followed by OLS regressions for the years 1990, 2000 and 2010. The latter 
three years are picked due to the overall structure of the dataset, and in particular the lack 
of yearly data on education and non-income human development in the 1990’s. I then 
examine a fixed effect model for the entire dataset without taking into account missing 
data. The fixed effect models first examine how income distribution (Gini) affects the 
outcome variables lifespan, knowledge and non-income human development.  Then I 
examine how income affects the outcome variables, before controlling for 
multicollinearity53 between the two independent variables income distribution and 
income. Finally, I create a fixed effect model using both income distribution and income 
to examine the effect on the dependent variables. I then repeat the process using a random 
effects model for the entire dataset (again leaving missing values as they are).  

                                                           
53 If income is a linear predictor of income distribution, or vice versa, we can still establish an accurate model using 
both as predicting variables. However, we may not get valid results of the individual impact of either income or income 
distribution. I therefore test to see if there is a significant, linear correlation between income and income distribution 
(Wikipedia, Multicollinearity n.d.). 
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 Dealing with the amount of missing data in the dataset, I employ the maximum 
likelihood estimate available for the random effects model to again examine how the 
independent variables income distribution and income affect the dependent variables. To 
deal with missing data for the fixed effect model, I utilize one-hundred iterations of full 
Bayesian imputation. I then use the fixed effect model to examine the how the 
independent variables impact the dependent variables. While both the full Bayesian 
imputation and the maximum likelihood estimate work well to deal with the uncertainty 
introduced by missing data, we are dealing with hypothetical datasets that should not be 
used to make any assertions about values for each variable. Instead I really on simple 
imputation to create a dataset with plausible values for the different variables and then 
apply first the OLS regression (with pooled cross-sectional data as well as for 1990, 2000 
and 2010). Thereafter, I utilize the fixed effect and random effects models as a way to 
examine the difference between using maximum likelihood estimates and full Bayesian 
imputation versus analyzing a complete (albeit imputed) dataset. Finally, I draw on the 
imputed dataset to examine both fixed effect and random effects models. See the chapter 
on methods for more information on the different methods utilized.  

OLS regression models, Poled Cross Sectional Analysis and for the years 1990, 2000 and 

2010. 

Tables 5.23, 5.24, 5.25 over the following five pages contains the effect of 
Income distribution on Income, Lifespan, Education and Non-Income Human 
development. Appendices 5.22 through 5.64 contain the results of every regression 
analysis discussed in this chapter. 
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Table 5-23 The Effect of Income Distribution (Gini) on Income, Lifespan, Education and Non-
Income Human Development 
 

 Pooled OLS Single Year Analysis 
 1990-2015 1990 2000 2010 

     
GDP in thousands -.5540 

(.0381)*** 
-.4514 
(.1310)*** 

-.7632 
(.1878)*** 

-.5904 
(.1637)*** 

     
Lifespan -.2287 

(.0201)*** 
-.3429 
(.0757)*** 

-.2184 
(.0820)*** 

-.2881 
(.0792)*** 

     
Education -.0997 

(.0107)*** 
-.1208 
(.0251)*** 

-.0886 
(.0294)*** 

-.0847 
(.0286)*** 

     
Non-income Human 
Development 

-.0051 
(.0006)*** 

-.0063 
(.0015)*** 

-.0055 
(.0017)*** 

-.0050 
(.0016)*** 

Note: GDP in thousands, adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010. Lifespan 
measures life-expectancy at birth in years. Education measures average level of education in years for adults aged 25 and 
older. Non-income human development is a composite index combining life-expectancy and education, with a theoretical 
maximum of 1 if a country combines the longest life-expectancy and education. Income distribution is measured with the 
Gini coefficient, which is bounded between 0 (everyone has the same income) and 100 (one person has all the income). 
Standard errors in parentheses. Significance levels indicated by *** p<0.01, ** p<0.05, *p<0.1.  
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As we can see in table 5.23, income distribution is a significant predictor for Gross 
Domestic Production per capita. From the pooled cross-sectional analysis, we find that an 
increase of one point in the Gini coefficient correlates to a decrease in expected GDP by 
more than five hundred dollars. The overall trend is reflected by findings for 1990 (-
$451), 2000 (-$763) and 2010 (-$590). The negative connection between Gini and GDP 
is statistically significant at the one percent level.  

Turning to lifespan, we see a similar negative connection between increases in 
Gini coefficient and a decrease in life-expectancy. Overall, an increase of one point in 
Gini predicts a decrease of more than two years of lifespan. For 1990, we see the largest 
impact of increased inequality (-3.4 years), while 2000 resembles the overall trend (-2.2 
years) and for 2010 we see a decrease of 2.9 years for an increase of a point of inequality. 
These findings are all significant at the one percent level. 

For education, we again find a significant and negative impact of increased 
inequality. Roughly speaking, we find a loss of approximately one month of education 
for each point of increase for the Gini coefficient. Again, these findings are all significant 
at the one percent level.  

Finally, we see a small but significant impact on non-income human 
development. Each point of increased inequality predicts a decrease of slightly more than 
.005 on the index. Keeping in mind that the index has a maximum theoretical score of 1, 
this is a significant decrease. These findings are also significant at the one percent level.  
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Table 5-24 The Effect of Income (GDP) on Lifespan, Education and Non-Income Human 
Development 
 

 Pooled OLS Single Year Analysis 
 1990-2015 1990 2000 2010 

     
Lifespan .3381 

(.0074)*** 
.4069 
(.0480)*** 

.3418 
(.0382)*** 

.2526 
(.0274)*** 

     
Education .0904 

(.0034)*** 
.1084 
(.0144)*** 

.0856 
(.0121)*** 

.0763 
(.0098)*** 

     
Non-income Human 
Development 

.0060 
(.0002)*** 

.0076 
(.0009)*** 

.0066 
(.0007)*** 

.0049 
(.0005)*** 

Note: GDP is Gross Domestic Production in thousands, adjusted for Purchasing Power Parity and pegged to the value of 
the US dollar in 2010. Lifespan measures life-expectancy at birth in years. Education measures average level of education 
in years for adults aged 25 and older. Non-income human development is a composite index combining life-expectancy 
and education, with a theoretical maximum of 1 if a country combines the longest life-expectancy and education. Income 
distribution is measured with the Gini coefficient, which is bounded between 0 (everyone has the same income) and 100 
(one person has all the income). Standard errors in parentheses. Significance levels indicated by *** p<0.01, ** p<0.05, 
*p<0.1.  
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Using Gross Domestic Production per capita as our predictor, we again find 
significant impacts on Lifespan, Education and Non-Income Human development. For 
life-expectancy at birth, we find an overall impact of an increase of approximately four 
months for each additional thousand dollars of GDP (+.34). Unlike the findings for the 
Gini coefficient, we notice a declining return for increases in GDP between 1990, 2000 
and 2010. In 1990, each increase of a thousand dollars correlated with an increase of .41 
years of lifespan. In the year 2000, this had shrunk to .34 and by 2010 an increase of a 
thousand dollars only correlated with an increase of .25 years of lifespan. However, all 
the findings were still significant at the one percent level.  

The connection between GDP and education resembles that of lifespan. Overall, 
an increase of a thousand dollars of GDP corresponds with an increase of more than a 
month of education (+.09). Much like lifespan, we see a greater impact of GDP in 1990 
(+0.11) than in 2000 (+0.09), with 2010 showing the lowest correlation (+0.08). These 
findings were all significant at the one percent level. 

For the non-income Human Development index, the story repeats itself. Overall, 
an increase of a thousand dollars of GDP correlates to an increase of .006 on the index. 
Again, we see a diminishing return over time. In 1990, an increase of a thousand dollars 
correlated with .008 on the index. In the year 2000, the increase was .007, and by 2010 
the increase was down to .005. These findings were all significant at the one percent 
level.     
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Table 5-25 The Effect of both Income Distribution (Gini) and Income (GDPK) on Lifespan, 
Education and       Non-Income Human Development 
 

     
 Pooled OLS Single Year Analysis 
 1990-2015 1990 2000 2010 

     
Gini Lifespan -.0759 

(.0185)*** 
-.1853 
(.0718)*** 

-.0543 
(.0785) 

-.1336 
(.0705)** 

     
GDPK Lifespan .2791 

(.0111)*** 
.3473 
(.0509)*** 

.2151 
(.0421)*** 

.2606 
(.0353)*** 

     
Gini Education -.0476 

(.0102)*** 
-.0549 
(.0234)*** 

-.0366 
(.0302) 

-.0319 
(.0261) 

GDPK Education .0790 
(.0052)*** 

.1116 
(.0163)*** 

.0622 
(.0160)*** 

.0881 
(.0130)*** 

     
Gini Non-income 
Human Development 

-.0015 
(.0006)*** 

-.0023 
(.0014)** 

-.0014 
(.0016) 

-.0016 
(.0014) 

     
GDPK Non-income 
Human Development 

.0054 
(.0003)*** 

.0074 
(.0010)*** 

.0048 
(.0008)*** 

.0056 
(.0007)*** 

Note: GDPK is Gross Domestic Production per capita in thousands, adjusted for Purchasing Power Parity and pegged to 
the value of the US dollar in 2010. Lifespan measures life-expectancy at birth in years. Education measures average level 
of education in years for adults aged 25 and older. Non-income human development is a composite index combining life-
expectancy and education, with a theoretical maximum of 1 if a country combines the longest life-expectancy and 
education. Income distribution is measured with the Gini coefficient, which is bounded between 0 (everyone has the same 
income) and 100 (one person has all the income). Standard errors in parentheses. Significance levels indicated by *** 
p<0.01, ** p<0.05, *p<0.1.  
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 Drawing on both Gini and GDP as predictors, we must be careful about drawing 
too much of a conclusion. Using both Gini and GDP as predictors decreases the number 
of available observations for the analysis, and we are not doing a comparison of the same 
selection of countries as in the individual models due to countries missing values for all 
the variables of interest. With that caveat, we find the following impact on the dependent 
variables. For Gini, we see a much smaller impact overall on lifespan (-.08 vs -.23 as the 
only predictor). For individual years, only 1990 show an impact significant at the one 
percent level (-.19). The finding for the year 2000 (-.05) is not significant while the 
finding for 2010 (-.13) is significant at the five percent level. For GDP, we find that the 
overall impact on lifespan has lessened from .34 to .28. Turning to 1990, the correlation 
has shrunk to .35 and in the year 2000 we reach a low point of .22. Unlike the model 
using only GDP as a predictor, we see an increase of effect size between 2000 and 2010, 
where GDP is higher in the combined model (.26) than as a sole predictor.  

 Applying both predictors to education, we note that the effect of Gini is smaller 
both overall (-.5) and for the individual years (-.5 for 1990, not significant for 2000 and 
2010) than for the model that only employs Gini as a predictor. GDP diminishes overall 
(.08) and for 2000 (.06), yet increases for 1990 (.11) and for 2010 (.09). GDP remains a 
significant predictor for education at the one percent level for each instance. 

 For the composite index non-income Human Development, Gini is only 
significant at the one percent level for the overall dataset (decrease to -.0015), and at the 
five percent level for 1990 (decrease to -.0023). For the years 2000 and 2010, Gini is not 
as significant predictor. GDP is a significant predictor at the one percent level for each 
instance, however the impact is smaller both overall (.0054) as well as for 1990 (.0074) 
and 2000 (.0048). However, for 2010 the impact of GDP increases (00.56).    

 Overall, the OLS models show that higher levels of income inequality negatively 
affect all aspects of human development, while higher levels of income shows a positive 
correlation with increases in lifespan and education (as well as for the composite index of 
non-income Human Development). Combining both income distribution and income as 
predictors supports the individual models overall, namely that inequality has a negative 
impact and that higher income has a positive impact on human development. Given that 
drop off in observations available for the combined method, we need to further examine 
the impact of the combined model when we utilize methods that better deal with missing 
data. Moving on, I examine the impact of income distribution using fixed effect and 
random effects models. First, I examine the data “as-is”, before utilizing multiple 
imputations for the fixed effect model and maximum likelihood estimates for the random 
effects model. I then apply a simple imputation employing a rolling average (see chapter 
on methods for details) to estimate both fixed effect and random effects on the imputed 
dataset. Finally, I return to OLS regressions, but this time using the dataset created by the 
same simple imputation technique. Table 5.26 below contains the effect of income 
distribution on the dependent variables income, lifespan, education and the non-income 
Human Development index. 
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Table 5-26 The Effect of Income distribution (Gini) on income, lifespan, education and non-
income human development 
  

 Fixed Effect Random Effects 

 None Simple 
Imputation 

Multiple 
Imputations 

None Simple 
Imputation 

Maximum 
Likelihood 

Estimate 

       
GDP in 
thousands 

.0052    
(.0188) 

.0078      
(.0109) 

-.0684*** 
(.0146) 

-.0075      
(.0187) 

.0035        
(.0187) 

-.0061      
(.0187) 

       
Lifespan -.0235*  

(.0134) 
-.0706*** 

(.0114) 
-.0170*   
(.0094) 

-.0332** 
(0.0132) 

-.0768***   
(.0113) 

-.0324**  
(.0132) 

       
Education .0235**  

(.009) 
-.0054*   
(.0031) 

-.0271**  
(.0087) 

.0101       
(.0087) 

-.0070**   
(.0031) 

.0113    
(.0087) 

       
Non-
income 
Human 
Develop
ment 

.0008     
(.0005) 

-.0005**  
(.0002) 

-.0005      
(.0003) 

.0001       
(.0005) 

-.0006***  
(.0002) 

.0002  
(.0005) 

Note: Lifespan measures life-expectancy at birth in years. Education measures average level of education for adults aged 25 
and older. Non-income human development is a composite index combining life-expectancy and education. Income 
distribution is measured with the Gini coefficient, which is bounded between 0 (everyone has the same income) and 100 (one 
person has all the income). Standard errors in parentheses. *** p<0.01, ** p<0.05, *p<0.1. Both the Fixed Effect and the 
Random Effects models rely on analyzing complete cases. The Multiple Imputation is based on 100 iterations of Markov 
Chain Monte Carlo. Simple Imputation consists on replacing missing values with the nearest average number generated by 
rolling five-year intervals.   
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 Examining the impact of income distribution on income, we only find one model 
that reveals a significant correlation between the two. The fixed effect model using 
multiple imputations finds that an increase of one point of Gini correlates with a 
predicted decrease of $68 in GDP per capita. While the previous OLS regressions showed 
a strong connection between increases in inequality and decreases in GDP, once we 
examine the impact for individual countries over time (rather than between countries), we 
can no longer say for certain that inequality significantly impacts economic growth. 

 Turning to the impact of increased inequality on life-expectancy at birth, every 
model predicts a similar overall picture. As Gini increases, the models predict a shorter 
lifespan. These findings are consistent with the analysis we performed using OLS 
regression. Overall, countries with higher levels of inequality have a shorter lifespan than 
other countries and for individual countries an increase in inequality predicts shorter 
lifespans.  

 For education, the different models paint a more confusing picture. Applying the 
fixed effect model to the dataset (and deleting cases with missing information), we see 
that increases in inequality predicts an increase in achieved education. However, as we 
have established we miss data for the years between 1990 and 2000, thus the findings that 
do not deal with missingness should be considered highly dubious. When we utilize 
multiple imputations to deal with missingness for the fixed effect model, we find a 
significant correlation between increases in Gini and decreases in education. This also 
holds true for both the fixed effect and random effects models when we analyze the 
dataset imputed using rolling averages.  

 Lastly, when we look at the impact on the composite index of non-income Human 
Development, only the models relying on simple imputation reveals significant findings. 
Both for the fixed effect and random effects model we see a small, but significant 
connection between increased inequality and decreased scores on the index. These 
findings are consistent with the OLS results. Overall, there is a greater difference 
between high inequality countries and other nations than within countries over time.  

 Having analyzed the impact of income distribution on human development, we 
return to using Gross Domestic Production as a predicting variable and examine how 
changes in income impact individual nations over time. The results are found in table 
5.27 below.



H .  J a c o b  S e i l ø  P a g e  | 128 

 

 



H .  J a c o b  S e i l ø  P a g e  | 129 

 

 

 Examining the impact of income on lifespan, we find an almost uniform impact 
across models. Setting aside the finding for fixed effect with multiple imputations, we 
find an effect size of between .3007 (random effects) and .3202 (fixed effect model on a 
dataset were missing data has been replaced by rolling averages). Not only are these 
findings within overlapping confidence intervals, but they are also remarkably similar to 
the OLS analysis for the entire dataset (excluding missing values). Both between 
countries of differing income levels, and for individual countries that experience growth 
of GDP over time, we see that an increase of one thousand dollars predicts an increase in 
life-expectancy by almost four months. Yet, the OLS estimates offer a slightly different 
story. Here we see a diminishing return of increases in income between 1990 and 2000 
and between 2000 and 2010.  

 The impact of income on both education and non-income Human development is 
similar to what we saw for lifespan. Every model predicts a similar, positive impact of 
increased GDP per capita and increases in education/non-income Human Development. 
Again, the fixed effect model with multiple imputations consistently offer a smaller 
(albeit significant at the one percent level) impact of income on the dependent variables. 
Keep in mind that like lifespan, the OLS models also indicate a diminishing return to 
increases in income between 1990-2000-2010.  

 Armed with the insights of Gini and GDP as isolated independent variables, we 
then examine the same models using both of them as predicting variables. The results are 
found in table 5.28 below. 
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 Focusing first on lifespan, we note that every model, with the exception of fixed 
effect using multiple imputations, show a significant coefficient between increase in Gini 
and a decrease in lifespan. Compared to the OLS regression of the same model, we 
cannot say for certain if the impact is greater between countries of different levels of 
inequality or for within countries that experience increases in inequality over time. For 
GDP, every model predicts a significant correlation between increases in income and 
increased life-expectancy at birth. With the exception of the fixed effect multiple 
imputation model, the effect sizes are similar to those found using OLS regression.  

 Examining the impact on education, only the models analyzing the imputed 
dataset offers significant correlations between income distribution and years of achieved 
education. While these findings are significant at the one percent level, they are much 
smaller than the one found using OLS regression hinting that there is greater disparity 
between countries of differing levels of inequality than for countries that experience 
increases in inequality over time. The findings for GDP per capita all models (albeit a 
smaller effect size for the fixed effect multiple imputation model), indicate a significance 
correlation between increases in income and more years of achieved education. However, 
as noted earlier and specified in the chapter dealing with the dataset, no data was 
recorded for education between 1990 and 2000. Disparity between models is to be 
expected. 

 For the impact on non-income Human Development, only the models relying on 
imputed averages (simple imputation) show a significant correlation with income 
distribution. Both the fixed effect and the random effects analysis of this imputed dataset 
indicate that increases in inequality correlate with lower scores on the non-income 
Human Development index. For GDP, we see that all models indicate a significant 
impact where increases in income correlate with higher scores on the index. Despite the 
same lack of data as indicated for education (non-income human development is based in 
part on years of education), the impact for countries over time is similar to that between 
richer and poorer countries as shown by the OLS regressions. 

 To fully compare the findings from OLS regression (or between countries of 
different levels of inequality and/or Gross Domestic Production) I perform a cross 
sectional analysis of the imputed data based on rolling five year averages. I examine a 
regression for the years starting in 1990 and ending in 2015, as well as for the individual 
years 1990, 2000 and 2010. Table 5.29 below contains the effect of income distribution 
on income, lifespan, education and the non-income Human development index. 
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 Analyzing the imputed dataset, we find a strong correlation between increases in 
inequality and decreases in Gross Domestic Production per capita. Overall, an increase of 
one point on the Gini coefficient correlates with a decrease of -$542, compared to -$554 
for the OLS analysis from earlier. Turning to the individual years, the effect increases 
from 1990 to 2000, and is largest in 2010. However, the difference between the year 2000 
and 2010 are not significant. Only the finding for 1990 is more than a standard deviation 
smaller than the overall findings, and only the finding for imputed data in 1990 is 
significantly different from the ordinary dataset.  

 Compared to the findings for the fixed effect and random effects model on the 
imputed dataset, we note that the difference between countries with different levels of 
inequality is much larger than within countries. Bear in mind that most countries do not 
see a large change in inequality from year to year and that the difference between country 
with the lowest score for inequality and the country with the highest score for inequality 
is much larger than the largest change in inequality for any country during the timespan 
analyzed.  

 For lifespan, the negative impact of income inequality is larger overall for the 
imputed dataset than from the ordinary dataset. An increase of one point on the Gini 
coefficient correlates to a loss of .32 years of life-expectancy for the imputed data, 
compared to only .23 for the ordinary dataset; these findings do not have overlapping 
confidence interval at the 95% level. For the individual years 1990, 2000 and 2010, we 
find the highest predicted impact for the ordinary dataset in 1990 (-.34), while the 
imputed dataset predicts higher impacts for both 2000 and 2010 (-.31 and -.30) than the 
ordinary dataset (-.22 and -.29). The analyses of individual years do have overlapping 
confidence intervals at the 95% level. Compared to the fixed effect and random effects 
analysis of imputed data, we again find that the difference between countries is much 
larger than the change within nations over time.  

 Examining the impact on education, the findings for the imputed data resembles 
that of the ordinary dataset. Increases in inequality correlates with decreased achieved 
years of education both for the entire period and for the individual years 1990, 2000 and 
2010. Apart from 1990, where the ordinary dataset indicates a larger impact of inequality 
on education, we find overlapping confidence intervals for each analysis at the 95% 
confidence interval. Again, the difference between countries is much larger than within 
country over time.  

 Findings for the impact of inequality on non-income Human Development follow 
the same trend as that of education. We see a negative impact of inequality on achieved 
years of education, and this effect is much larger between countries than within countries 
over time. 

 Turning to the impact of income on development, table 5.30 on the next page 
shows the effect of GDP per capita on lifespan, education and non-income Human 
Development.
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 Applying an OLS linear regression for income on lifespan for the imputed dataset 
we find the following. Overall, an increase of one thousand US dollars correlates with an 
increase in life-expectancy of .28 years, an effect that is lower than what we found for the 
ordinary dataset (.34). The same holds true for the individual years 1990 (.39 vs .41) and 
2000 (.28 vs .34).  For 2010, there is no real difference between the findings (.25). As we 
found when we analyzed the ordinary dataset, the impact of increases in income 
diminishes between 1990 and 2000, and from 2000 to 2010. However, unlike the findings 
for income distribution, we find a larger effect of increased income within countries over 
time than between countries of different levels of income.  

 Turning to education, we see the same overall trend as we saw for lifespan. We 
find a significant, correlation between increases in income and more years of education. 
However, this effect is smaller than we found for the overall dataset (again, apart from 
2010, which is virtually identical) and follows the same trend of diminishing returns from 
1990 to 2000 and from 2000 to 2010. Like lifespan, the effect of increased income is 
larger within countries over time than between countries of different levels of GDP per 
capita.  

 The effect on non-income Human development follows exactly the same trend as 
education and lifespan, as is to be expected given that the composite index is based on 
lifespan and education. Again, the effect of increased income is larger within countries 
over time than between countries of different levels of GDP per capita. 
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 Applying the composite model with both income distribution and income as 
predictors for development, we find the following. For lifespan, increased inequality has 
a negative impact where a one point increase of the Gini coefficient correlates with a 
decrease of -.15 years of life-expectancy. This effect is larger than we found in the 
ordinary dataset, and larger between countries of different levels of inequality than within 
countries that experience increased inequality over time. 

 Income has a positive impact on lifespan, and an increase of one thousand US 
dollars correlate with an increase of .32 years of life-expectancy. This effect is larger than 
we found in the ordinary dataset, but unlike the ordinary dataset we see a decreasing 
effect between 1990 and 2000, and 2000 and 2010. The effect of increased income is 
larger within countries that see growth over time than between countries of different 
levels of income.  

 For education, the impact of increased inequality is negative overall, and for the 
single year analysis of 1990 and 2010. For 2010, the coefficient remains negative but is 
not significant. Additionally, the 95% confidence interval contains zero and thus we 
cannot say for certain that there is any impact of inequality on education for that year. 
Compared to the ordinary dataset, there is a bigger impact of inequality for the imputed 
dataset. The negative effect of inequality on education is larger between countries of 
different levels of inequality than within countries that experience increased inequality 
over time. 

 Income has a slightly larger positive impact on education in the imputed dataset 
than in the ordinary dataset. For the individual years, the confidence intervals overlap 
between the imputed dataset and the ordinary dataset. Overall, the impact of increased 
income is larger within countries over time than between countries of different levels of 
wealth.  

 For non-income Human-Development, income distribution shows the same trend 
as for education. We see an overall negative impact of increased inequality on non-
income Human Development, and for 2010 we see no significant impact. Compared to 
the ordinary dataset, there is a bigger impact of inequality for the imputed dataset. The 
negative effect of inequality on non-income Human Development is larger between 
countries of different levels of inequality than within countries that experience increased 
inequality over time. 

 Increased income has a positive correlation non-income Human Development, 
and the effect size is larger than for the ordinary dataset. Unlike the ordinary dataset, we 
see a declining effect of GDP growth between 1990 and 2000, and between 2000 and 
2010. Overall, the impact of increased income is larger within countries over time than 
between countries of different levels of income.  

Concluding Thoughts 

 I examined whether Simon Kuznets’ theory of an inverted U relationship between 
economic development and income distribution was supported by the period covered by 
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dataset. Starting in 1990 and ending in 2015, 160 countries had data on both income 
distribution and income for a total of 4160 combined observations. Of these 160 
countries, only five countries portrayed the inversed U relationship theorized by Kuznets 
and I therefore conclude that I find no real empiric evidence to support his work.  

 Examining the impact of income (GDP per capita) on life-expectancy, years of 
education achieved by adults aged 25 or more in the population as well as on the 
composite index of non-Income Human development, I found the following to be true for 
the dataset: higher levels of income correlates with longer life-expectancy, more years of 
education and a higher score on the non-Income Human Development index. The effect 
of income is slightly higher within countries over time than between countries of varying 
levels of income. The effect of further increases in GDP per capita appears to diminish as 
countries get richer as indicated by the smaller effect sizes indicated by OLS results for 
1990, 2000 and 2010. 

 Turning to the economic development of countries with different levels54 of 
income inequality and how they developed over time in terms of life-expectancy at birth, 
the results were clear. Overall countries with a high level of inequality had shorter life-
expectancies than countries with a middle level of inequality both in 1990 and in 2010. In 
fact, countries with a high level of inequality had shorter life-expectancies in 2010 than 
countries with a middling level of inequality had in 1990. I found no evidence that 
countries with a low level of inequality saw a negative impact to their life-expectancies. 
Instead, the handful of countries that averaged a low level of inequality had the longest 
life-expectancy in both 1990 and 2010. However, there are only four countries belonging 
to this category.  

 Every regression analysis ranging from OLS analysis on a single year between 
nations, to fixed effect and random effects models for the entire dataset support the same 
finding: increases in income inequality predicts shorter life-expectancies. The effect size 
for these analyses show that the impact is greater between countries than within country 
over time. However, given that the difference between the country with the smallest level 
of inequality and the country with the largest level of inequality is much bigger than the 
increase in inequality over time for any country, this comes as no surprise. However, 
when we couple the previous finding with that of the case studies including the United 
States of America, we should notice that despite the US having a high level of inequality, 
the country still has a longer life-expectancy in 2010 than the aggregated average for the 
middle inequality countries. However, compared to the United Kingdom, France and 
Germany, the US had shorter life-expectancy than these countries in both 1990 and in 
2010.  Overall, these findings hint that that the high inequality range should start at a 

                                                           
54 The three levels of income are drawn from the work of theorists such as by Hazanov and Izraeli as well as by 
Giovanni and Court. A low level of income is indicated by a Gini coefficient lower or equal to 26. A middling level of 
inequality is one that is larger than 26, yet smaller than 39. A high level of inequality is defined by a Gini score that is 
larger than or equal to 39. 
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value greater than 39, and should be further examined as more data on income 
distribution becomes available.  

 Using models with both income distribution and income as predictors, we see that 
while increase in income somewhat offsets the impact of increased economic inequality, 
higher inequality still correlates with lower life-expectancy at birth. For income, we again 
see that the impact of economic growth was greatest in 1990, and then diminished by 
2000 and had the smallest effect in 2010. There was similar trend for increases in 
inequality. The findings for life-expectancy at birth lends some credence to “The Spirit 
Level”, which claims that for developed countries changes in inequality is more 
important than increases in wealth for human wellbeing.  

 For the impact of inequality on education within countries over time, I found 
contradictory information between the fixed effect model (increased inequality 
significantly predicts fewer years of education) and the random effects model (no 
significant connection). However, given the lack of data points from 1991 until 1999, 
analyzing the dataset with imputed values based on five-year rolling averages offers some 
insight. Both fixed effect and random effects models show that increased inequality 
predicts fewer years of achieved education. The OLS models all show a similar trend for 
the impact of inequality on education between countries. Countries with a higher level of 
inequality had fewer years of education than countries with lower levels of inequality.  

 Using both income distribution and income as predictors for education, I still 
found no clear trend between inequality and education within country over time for the 
ordinary dataset. For income, the effect sizes increased slightly for all models dealing 
with changes within country over time. For the imputed dataset, I found a similar impact 
for Gini in the combined model: increased inequality correlate with fewer years of 
education. Turning to the OLS models and the effects of income distribution on education 
between countries, I found that countries with higher levels of inequality had fewer years 
of education than countries with lower levels of inequality. However, this effect was 
largest for 1990 and by the year 2010 neither analyzing the ordinary dataset nor the 
imputed dataset revealed any significant correlation.  

 For income, the combined model showed a slightly larger effect of increased 
income correlating with more years of achieved education. Drawing on the findings from 
analyzing the US, UK, France and Germany, I showed the US remaining richer than the 
other three, yet these countries closed the educational gap to the US. For economically 
developed nations, education is stagnating and turning into more of a constant than a 
variable. I therefore find it likely that there are few countries that are actively increasing 
the length of education beyond that of approximately 12 years.  

 Countries with low levels of inequality achieved, on average, more years of 
education in 1990 than most countries achieved by 2010. Furthermore, countries in the 
middle level of inequality clearly outscored high inequality countries in both 1990 and in 
2010. With education effectively capped at 12 years, and with both low and middle level 
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inequality countries having less room to grow between the start and end of the dataset, 
the relatively low impact within nations over time is easy to understand. These countries 
have already reached a desired level of education, while high inequality countries 
continue to lag behind. 

 For the non-income Human Development index, I found very similar outcomes to 
that of education both for income distribution and for income. Looking at the change 
within nations over time, only the models relying on imputed data showed a significant 
correlation between increased inequality and decreased scores on the index. For income, 
the combined model showed a stronger relationship between increased income and higher 
scores on the index than for the model examining income alone. Across nations, countries 
with a lower level of inequality scored higher on the index than countries with a higher 
level of inequality but the effects grew insignificant for the years 2000 and 2010. We 
again saw a strong positive influence of increased income on the non-income Human 
Development index. The effect of income was greater within countries over time than 
between countries of different levels of income. Furthermore, the effect of income 
increased when combined with inequality. Overall, the non-income Human Development 
index proved no additional information above and beyond that found by examining life-
expectancy and achieved education as individual components. Based on this, I believe 
that future research is better served by leaving the index out of the picture. 

 Returning to the contesting views on the effects on income distribution on income 
and human development, I conclude the following. There is no efficiency level of 
inequality; instead the impact of very high levels of inequality is clearly negative for 
income, lifespan and knowledge. While increases in income are beneficial to human 
development, the positive effect of growth in GDP per capita is erased when inequality 
reaches higher levels. Between 1990 and 2010, I found clear evidence that inequality is 
increasing. Likewise, I found clear evidence that countries with a level of inequality that 
has passed a score of 40 for the Gini coefficient have worse outcomes than similar 
countries with a score lower than 40. Future research should therefore focus on 
establishing more precisely what level of high inequality constitutes a breaking point of 
sorts where increases in income are no longer beneficial for the population as a whole.  

 My research supports that of Thomas Piketty in that inequality is on the rise, and 
furthermore supports that of the Wilkinson and Pickett of finding a harmful relationship 
between increased inequality and human wellbeing. For income, I found that countries 
with a higher level of inequality had lower average income both in 1990 and in 2010 than 
countries with lower levels of inequality. However, there was no clear connection 
between changes in inequality and changes in income within countries over time. For the 
case studies of the US, the UK, France and Germany, I found that increase in inequality 
correlated with volatile changes in income, both positive and negative. While my 
research does not support Kristin Forbes assertion that increases in inequality are 
followed by rapid economic growth, neither does my findings directly disprove her work. 
Overall, though, growth in inequality inevitably leads to high levels of inequality. Levels 
which I have shown correspond with lower levels of life-expectancy, education and 
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income. Relying on increased inequality to trigger economic growth, and hoping that this 
will lead to increased human development is akin to lighting your house on fire to stay 
warm. Sure, you might feel warmer in the short run, however you are inevitably left with 
a cooling ruin and no house. 
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Appendix 4-1 Pew Research center on the sectarian affiliation of Muslims 

 
Note: table from the Pew research center (The Research Center's Pew forum on Religion & Public Life 2012, 30)   
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Appendix 4-2 Income distribution expressed with the average Gini coefficient for 
countries in the Middle East region from year 1990 to 2012 

Note: * indicates a score more than two standard deviations away from the mean. 

 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

      
Cyprus 6 29.97 1.03 28.1 31.1 

Egypt 13 31.96 2.55 28.9 38.2* 

Iran 22 43.35 1.67 37.8* 45.3 

Iraq 4 32.18 2.55 30.9 36 

Jordan 11 37.68 2.69 33.8 43.4* 

Qatar 3 41.1 0 41.1 41.1 

Syria 5 35.28 1.91 32 37 

Turkey 14 41.34 1.7 38.7 44.8 

Yemen 8 35.18 2.03 33.3 37.7 
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Appendix 4-3 Income distribution expressed with the average Gini coefficient for 
countries in the Latin America region from year 1990 to 2012 

Note: * indicates a score more than two standard deviations away from the mean. Cuba does not have data on income distribution and 
is therefore not part of this table. 

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Argentina 22 47.68 3.24 41,7 53.3 

Bolivia 19 52.5 5.61 42* 59.1* 

Brazil 21 56.8 3.43 49.5* 63.7 

Chile 18 53.72 1.96 50 57.3 

Colombia 23 56.33 2.46 48.8* 60.4 

Costa Rica 22 47.21 2.25 44 51.3 

Dominican 
Republic 

17 49.57 1.77 47.2 52 

Ecuador 17 52.12 4.25 43.7 58.5 

El Salvador 19 50.14 2.4 46.1 53.5 

Guatemala 11 55.69 1.24 53.2* 58.2* 

Haiti 4 57.13 4.15 50.9 59.2 

Honduras 22 55.53 2.43 51.6 59.4 

Mexico 15 51.7 2.22 47.1* 55.2 

Nicaragua 9 54.26 6.8 40.5 60.3 

Panama 17 54.27 2.18 48.5* 56.7 

Paraguay 16 53.94 4.61 38.9* 59.2 

Peru 21 49.8 3.86 43 56.7 

Uruguay 19 44.61 2.29 40.2 47.6 

Venezuela 20 44.19 3.25 38.4 48.6 

      

 



H .  J a c o b  S e i l ø  P a g e  | 153 

 

 

Appendix 4-4 Income distribution expressed with the average Gini coefficient for Other 
Nations from year 1990 to 2012 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Afghanistan 4 28.10 0.60 27.8 29.0 

Albania 6 30.95 2.07 28.6 34.5 

Algeria 2 34.95 0.49 34.6 35.3 

Angola 5 54.10 7.91 40.2 58.6 

Armenia 16 35.67 11.68 25.7 62.1 

Australia 10 34.72 4.77 28.3 44.0 

Austria 12 30.48 5.65 23.1 47.2 

Azerbaijan 9 27.46 8.14 17.5 36.5 

Bahamas, The 3 43.00 1.99 41.8 45.3 

Bangladesh 7 33.10 3.92 28.1 40.9 

Barbados 2 43.15 5.44 39.3 47.0 

Belarus 19 27.37 2.83 20.2 32.2 

Belgium 11 28.65 2.85 24.3 33.0 

Belize 8 56.75 2.90 52.9 60.3 

Benin 4 36.88 2.17 34.1 38.6 

Bhutan 5 39.80 3.64 38.1 46.3 

Bosnia & Herzegovina 5 33.00 4.29 26.8 36.2 

Botswana 2 62.00 1.41 61.0 63.0 

Bulgaria 20 31.66 4.02 22.6 36.2 
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Appendix 4-4 continued 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 

 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Burkina Faso 9 43.33 5.22 37.6 52.4 

Burundi 7 34.60 3.44 33.3 42.4 

Cabo Verde 4 61.73 12.97 50.5 73.5 

Cambodia 10 37.93 4.97 28.1 44.4 

Cameroon 6 40.58 2.52 37.9 44.1 

Canada 14 34.06 1.58 31.5 36.4 

Central African 
Republic 

6 55.48 6.33 43.3 61.3 

Chad 5 40.14 1.11 39.5 42.1 

China 21 40.80 4.83 32.7 48.1 

Comoros 4 58.90 9.89 44.1 64.3 

Congo, Dem. Rep. 4 44.33 0.15 44.1 44.4 

Congo, Rep. 3 44.20 5.03 38.4 47.3 

Cote d'Ivoire 8 40.80 3.86 36.1 45.2 

Croatia 9 30.99 2.24 27.7 33.7 

Czech Republic 15 25.05 2.79 20.1 28.1 

Denmark 14 28.04 5.55 22.9 39.0 

Djibouti 5 39.36 0.81 38.1 40.0 

Estonia 19 34.82 3.95 24.0 41.2 

Ethiopia 9 35.37 7.36 27.9 50.1 
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Appendix 4-4 continued 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 

 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Fiji 5 43.60 1.79 42.8 46.8 

Finland 19 26.00 2.20 22.8 28.2 

France 10 30.32 2.66 24.0 33.2 

Gabon 2 41.30 0.28 41.1 41.5 

Gambia, The 7 47.61 1.13 46.3 49.9 

Georgia 23 39.40 3.34 25.3 42.1 

Germany 18 30.68 0.68 29.6 32.1 

Ghana 11 38.65 3.79 32.7 42.8 

Greece 17 33.91 1.39 32.0 36.5 

Guinea 9 40.00 3.95 31.7 46.8 

Guinea-Bissau 8 47.50 9.66 35.3 56.2 

Guyana 7 43.43 5.71 35.0 51.9 

Hong Kong SAR, 
China 

4 47.15 3.02 43.4 49.7 

Hungary 20 29.72 2.88 22.5 34.7 

Iceland 3 28.50 0.80 27.7 29.3 

India 15 34.90 5.18 31.2 52.4 

Indonesia 17 34.64 3.56 29.2 41.0 

Ireland 12 34.33 2.57 30.3 39.0 

Israel 10 37.93 4.18 29.0 42.8 
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Appendix 4-4 continued 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 

 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Italy 13 32.95 2.08 27.3 35.2 

Jamaica 16 48.23 10.24 36.9 67.6 

Japan 7 27.30 4.96 23.4 36.4 

Kazakhstan 14 30.66 3.89 23.6 37.7 

Kenya 9 44.43 7.08 29.9 57.2 

Korea, Rep. 9 33.72 4.77 28.8 45.5 

Kosovo 2 29.90 2.12 28.4 31.4 

Kyrgyz Republic 21 34.39 6.63 18.9 48.5 

Lao PDR 10 35.04 2.81 29.5 37.0 

Latvia 18 33.11 4.54 23.5 38.9 

Lesotho 9 57.19 5.59 52.0 66.3 

Liberia 3 38.17 0.06 38.1 38.2 

Lithuania 18 33.09 2.97 24.8 36.9 

Luxembourg 13 29.36 1.79 26.8 31.2 

Macedonia, FYR 15 36.61 5.18 28.2 43.6 

Madagascar 9 45.77 9.48 37.9 69.7 

Malawi 8 45.30 8.35 38.6 62.0 

Malaysia 11 45.90 2.97 37.7 49.2 

Maldives 5 43.10 11.08 37.0 62.7 
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Appendix 4-4 continued 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 
 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Mali 7 42.77 7.06 33.0 50.5 

Mauritania 9 40.49 3.91 37.3 50.1 

Mauritius 1 36.70 36.70 36.7 36.7 

Micronesia, Fed. 
Sts. 

3 61.10 0.00 61.1 61.1 

Moldova 18 36.03 3.62 26.7 42.1 

Mongolia 9 34.14 2.25 30.3 36.5 

Montenegro 8 30.39 1.36 28.6 32.5 

Morocco 10 39.16 2.64 31.9 40.9 

Mozambique 9 44.64 2.59 39.6 47.1 

Namibia 5 66.72 7.08 59.7 74.3 

Nepal 8 38.76 5.34 32.8 47.2 

Netherlands 16 30.20 1.32 28.0 32.2 

New Zealand 5 39.60 2.55 36.2 43.0 

Niger 9 39.78 7.18 29.8 50.5 

Nigeria 10 46.48 3.70 40.9 51.1 

Norway 11 28.62 2.99 25.1 33.3 

Pakistan 13 30.60 1.69 27.2 33.0 

Papua New Guinea 3 45.80 11.53 32.6 53.9 

Philippines 10 43.69 2.20 39.2 46.2 
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Appendix 4-4 continued 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 

 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Poland 22 31.47 4.26 24.7 37.9 

Portugal 9 37.01 1.54 34.8 38.9 

Romania 20 30.78 4.02 22.9 39.5 

Russian Federation 20 39.39 4.07 25.9 45.2 

Rwanda 5 52.20 1.32 50.2 53.1 

Sao Tome and 
Principe 

4 48.95 6.95 39.0 55.2 

Senegal 8 43.19 6.60 33.8 52.7 

Serbia 19 30.62 4.11 27.0 43.8 

Seychelles 4 60.03 11.55 42.7 65.8 

Sierra Leone 4 38.73 4.85 32.1 42.5 

Singapore 10 44.46 2.62 41.0 47.8 

Slovak Republic 21 24.15 3.88 17.8 29.9 

Slovenia 20 25.31 2.39 21.4 30.4 

South Africa 9 62.90 4.37 57.3 69.8 

Spain 16 32.51 2.81 23.4 36.4 

Sri Lanka 11 37.55 7.24 29.5 56.6 

St. Lucia 2 42.60 0.00 42.6 42.6 

Sudan 3 35.00 0.52 34.4 35.3 

Suriname 3 58.37 4.84 52.8 61.6 
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Appendix 4-4 last page 

Note: Some countries have either just a single observation for Gini, or identical values recorded for each observation. This invalidates 
standard deviation as well as minimum and maximum scores. 
 

  

 Observations Mean   
Gini 

Standard 
deviation 

Minimum Maximum 

Swaziland 6 54.45 4.93 50.7 60.9 

Sweden 13 26.22 1.08 24.9 28.8 

Switzerland 9 32.92 0.82 31.6 33.7 

Tajikistan 6 31.87 1.16 30.5 33.6 

Tanzania 10 38.73 7.31 33.8 59.0 

Thailand 14 42.50 2.68 39.3 48.6 

Timor-Leste 4 33.03 2.25 31.9 36.4 

Togo 3 36.50 3.81 34.2 40.9 

Trinidad and 
Tobago 

4 40.50 0.40 40.3 41.1 

Tunisia 5 38.46 3.46 32.5 40.8 

Turkmenistan 9 37.48 6.33 24.1 42.7 

Uganda 13 41.49 2.66 37.1 44.9 

Ukraine 19 29.42 6.11 18.9 42.8 

United Kingdom 21 36.74 0.66 35.6 37.8 

United States 22 45.82 1.32 42.8 47.7 

Uzbekistan 10 35.87 6.00 28.0 47.2 

Vietnam 10 35.92 1.57 32.8 38.8 

Zambia 12 51.79 5.63 41.6 61.5 

Zimbabwe 3 46.93 4.60 42.3 51.5 
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Appendix 4-5 Countries Missing Data in 1990 and 2012, by Absolute Number and 
Percentage 

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other Nations 
category 

 
 
Countries Missing Data in Either 1990 or 2012, by Absolute Number and Percentage  

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other Nations 
category.  
 

  

Number of countries 
missing data in 1990 

 Middle  
East 

Latin 
America 

Other 
Nations 

Income Inequality  9(60%) 3(15%) 65(42%) 

Average Income  3(20%) 1(5%) 22(14%) 

Non-income Human 
Development 
 

 2(13%) 0(0%) 44(28%) 
 

     

Number of countries 
missing data in 2012 

    

     

Income Inequality  15(100%) 9(45%) 149(96%) 

Average Income  1(7%) 0(0%) 4(3%) 

Non-income Human 
Development 

 0(0%) 0(0%) 4(3%) 

  Middle  
East 

Latin 
America 

Other 
Nations 

Income Inequality  15(100%) 10(50%) 151(97%) 

Average Income  3(20%) 1(5%) 22(14%) 

Non-income Human 
Development 

 2(13%) 0(0%) 44(28%) 
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Appendix 4-6 Countries missing data in 1990-1995 and 2007-2012, by absolute number 
and percentage  

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other Nations 

category. Missing data in 1990-1995 and 2007-2012 indicates a lack of data for every year in that period of time. 

  

Countries missing data in either 1990-1995 or 2007-2012, by absolute number and 
percentage  

Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other Nations 

category. Missing data in 1990-1995 and 2007-2012 indicates a lack of data for every year in that period of time. 
.  
  

 

Countries missing data 
in 1990-1995 

 Middle  
East 

Latin 
America 

Other 
Nations 

     

Income Inequality  9(60%) 2(10%) 50(32%) 

Average Income  2(13%) 1(5%) 10(6%) 

Non-income Human 
Development 
 

 2(13%) 0(0%) 44(28%) 
 

     

Countries missing data 
in 2007-2012 

    

     

Income Inequality  6(40%) 1(5%) 35(23%) 

Average Income  1(7%) 0(0%) 1(1%) 

Non-income Human 
Development 

 0(0%) 0(0%) 4(3%) 

  Middle  
East 

Latin 
America 

Other 
Nations 

Income Inequality  9(60%) 2(10%) 63(41%) 

Average Income  2(13%) 1(5%) 10(6%) 

Non-income Human 
Development 

 2(13%) 0(0%) 44(28%) 
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Appendix 4-7 Average income countries in the Middle East region for the six year 
intervals 1990-95 and 2007-12 

 
Note: There are 15 countries in the Middle East region 
  

  Mean 
1990-95 

                         Mean           
2007-12 

Bahrain 20554.38  20841.78 

Cyprus 22288.57  30662 

Egypt 1621.422  2580.738 

Iran 3942.877  6088.368 

Iraq 2389.453  4511.187 

Jordan 2712.5  4033.083 

Kuwait 40805  42199.98 

Oman 5747.373  8099.167 

Saudi Arabia 15674.2  19072.9 

Syria 15473.43  18974.35 

Turkey 6698.575  10207.31 

United Arab Emirates 64278.45  38698.57 

Yemen 1045.602  1222.735 
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Appendix 4-8 Average income countries in the Latin America region for the six year 
intervals 1990-95 and 2007-12 

Note: There are 20 countries in the Latin America region 
  

   Mean 
1990-95 

                Mean           
2007-12 

Argentina 7486.282  11033.63 

Bolivia 1425.983  1968.695 

Brazil 8047.245  10880.1 

Chile 7291.858  12844.47 

Colombia 4524.645  6278.222 

Costa Rica 4960.682  8030.423 

Cuba 3279.663  5642.118 

Dominican Republic 2800.342  5299.017 

Ecuador 3792.715  4726.73 

El Salvador 2419.782  3596.007 

Guatemala 2261.883  2829.677 

Honduras 1605.892  2135.223 

Mexico 7490.912  9016.828 

Nicaragua 1104.513  1562.763 

Panama 4450.258  8130.002 

Paraguay 2754.537  3104.798 

Peru 2815.81  4961.01 

Uruguay 7585.207  11531.68 

Venezuela, RB 12590.55  14149.87 
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Appendix 4-9 Average income Other Nations for the six year intervals 1990-95 and 
2007-12 

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean                        
2007-12 

Albania 1503.617  3961.708 

Algeria 3338.523  4455.505 

Andorra 33934.88  41577.28 

Angola 2281.465  3857.118 

Antigua and Barbuda 11082.45  14268.45 

Armenia 1203.332  3297.973 

Australia 36180.38  51965.23 

Austria 35023.55  47229.13 

Azerbaijan 2143.898  5531.023 

Bahamas, The 21305.02  22509.85 

Bangladesh 421.7548  750.1517 

Barbados 12888.57  16173.23 

Belarus 2535.2  5641.863 

Belgium 34038.93  44478.85 

Belize 3299.827  4352.731 

Benin 611.5417  737.7533 

Bhutan 867.6346  2122.763 

Bosnia and Herzegovina 774.925  4468.285 

Botswana 4026.2  6323.625 
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Appendix 4-9 continued  

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean                        
2007-12 

Brunei Darussalam 33895.84  32024.15 

Bulgaria 3724.13  6802.202 

Burkina Faso 344.2695  566.7267 

Burundi 297.8567  214.2675 

Cabo Verde 1095.628  3403.57 

Cambodia 329.671  785.4329 

Cameroon 1062.875  1154.915 

Canada 36155.48  48037.33 

Central African Republic 436.9447  447.1712 

Chad 512.1745  851.8615 

China 953.4277  4340.43 

Comoros 792.1047  745.6395 

Congo, Dem. Rep. 487.8563  310.4305 

Congo, Rep. 2653.51  2838 

Cote d'Ivoire 1357.472  1221.012 

Croatia 8477.29  14003.88 

Czech Republic 12819.98  19956.32 

Denmark 46356.05  58669.05 

Djibouti 1358.793  1341.367 
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Appendix 4-9 continued  

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean     
2007-12 

Dominica 4712.652  6851.225 

Equatorial Guinea 640.4092  18365.15 

Eritrea 460.1165  465.5132 

Estonia 7300.59  15942.97 

Ethiopia 182.819  330.5313 

Fiji 2981.667  3603.253 

Finland 31272.92  47222.73 

France 33237.13  41108.42 

Gabon 11138.47  9447.22 

Gambia, The 508.663  534.8693 

Georgia 1806.393  2993.062 

Germany 33812.82  42268.12 

Ghana 857.7877  1334.92 

Greece 19612.55  27116.37 

Grenada 4932.285  7565.25 

Guinea 393.6238  437.081 

Guinea-Bissau 600.8318  518.767 

Guyana 1817.457  2980.333 

Hong Kong SAR, China 20381.2  32308.37 
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Appendix 4-9 continued  
 

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean                        
2007-12 

Hungary 8687.876  13280.67 

Iceland 29722.15  43428.75 

India 589.1044  1334.333 

Indonesia 1927.11  3075.558 

Ireland 24749.23  50155.9 

Israel 21788.27  30622.07 

Italy 31609.5  36321.23 

Jamaica 4734.106  5055.74 

Japan 38073.98  42952.73 

Kazakhstan 4714.952  9056.458 

Kenya 878.9545  981.6522 

Kiribati 1242.095  1503.328 

Korea, Rep. 10406.18  21721.37 

Kyrgyz Republic 792.7269  883.5474 

Lao PDR 500.4842  1119.206 

Latvia 5127.26  12465.32 

Lesotho 679.0735  1055.173 

Liberia 233.3738  328.3975 

Lithuania 5324.15  12761.72 
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Appendix 4-9 continued  

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean                        
2007-12 

Luxembourg 69808.6  103965.4 

Macedonia, FYR 3384.927  4489.838 

Madagascar 444.05  424.8618 

Malawi 341.8478  454.0905 

Malaysia 5300.882  9045.245 

Mali 366.677  677.8932 

Malta 13082.08  19538.37 

Marshall Islands 2874.978  3115.482 

Mauritania 1010.419  1227.372 

Mauritius 4149.235  7637.253 

Micronesia, Fed. Sts. 2535.385  2818.138 

Moldova 1708.743  1621.717 

Mongolia 1495.073  2773.218 

Morocco 1752.335  2819.45 

Mozambique 169.079  411.9262 

Namibia 3635.725  5131.63 

Nepal 380.7973  581.9993 

Netherlands 36744.43  50828.27 

New Zealand 25284.22  34287.72 
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Appendix 4-9 continued  

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean                        
2007-12 

Niger 357.2387  348.345 

Nigeria 1300.045  2241.227 

Norway 64906.35  89033.37 

Pakistan 783.359  1048.51 

Palau 10179.9  9445.865 

Papua New Guinea 1292.172  1412.587 

Philippines 1479.728  2110.957 

Poland 5935.668  12422.88 

Portugal 17427.85  22305.9 

Romania 4707.598  8412.562 

Russian Federation 7572.843  10855.27 

Rwanda 328.6205  545.0398 

Samoa 2336.827  3657.08 

Senegal 824.767  990.1222 

Serbia 3153.38  5419.825 

Seychelles 7971.483  11277 

Sierra Leone 404.3242  456.6837 

Singapore 25335.6  45330.82 

Slovak Republic 8102.813  16515.83 
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Appendix 4-9 continued  

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean         
2007-12 

Slovenia 15063.7  23868.73 

Solomon Islands 1446.928  1319.023 

South Africa 6008.382  7439.458 

Spain 23103.83  31035.15 

Sri Lanka 1332.695  2793.863 

St. Kitts and Nevis 9746.479  13762.43 

St. Lucia 5659.821  7149.483 

Vincent and the Grenadines 3786.977  6326.765 

Sudan 817.0485  1462.813 

Suriname 5865.597  8329.658 

Swaziland 2464.207  2961.8 

Sweden 36646.98  52224.18 

Switzerland 62020.98  74482.63 

Tajikistan 809.6871  738.5773 

Tanzania 473.3202  703.8015 

Thailand 3001.002  5007.41 

Togo 486.6253  497.9075 

Tonga 2814.195  3499.3 

Trinidad and Tobago 6470.585  16074.3 
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Appendix 4-9 Last Page. Average income Other Nations for the six year intervals 1990-
95 and 2007-12 

 
Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990-95 

 Mean                        
2007-12 

Tunisia 2391.32  4048.76 

Turkmenistan 2867.89  4454.953 

Tuvalu 2582.478  3388.517 

Uganda 324.0358  605.2985 

Ukraine 2964.618  3110.363 

United Kingdom 28649.9  39071.02 

United States 37090.55  48924.97 

Uzbekistan 848.8955  1342.637 

Vanuatu 2582.79  2935.962 

Vietnam 517.0502  1306.182 

Zambia 963.3613  1395.615 

Zimbabwe 1178.498  691.8969 
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Appendix 4-10 Average Non-Income Human Development income countries in the 
Middle East region for 1990 and 2012 

 
Note: There are 15 countries in the Middle East region 
  

  Mean 
1990  

 Mean 2012 

Bahrain 0.7  0.806 

Cyprus 0.784  0.869 

Egypt, Arab Rep. 0.499  0.702 

Iran, Islamic Rep. 0.508  0.769 

Iraq 0.513  0.623 

Jordan 0.639  0.766 

Kuwait 0.643  0.73 

Qatar 0.675  0.761 

Saudi Arabia 0.595  0.774 

Syrian Arab Republic 0.591  0.692 

Turkey 0.534  0.72 

United Arab Emirates 0.647  0.783 

Yemen, Rep. 0.234  0.474 
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Appendix 4-11 : Average Non-Income Human Development countries in the Latin 
America region for the six year intervals 1990-95 and 2007-12 

Note: There are 20 countries in the Latin America region 
  

  Mean 
1990  

 Mean 2012 

Argentina 0.739  0.848 

Bolivia 0.589  0.74 

Brazil 0.573  0.755 

Chile 0.749  0.863 

Colombia 0.6  0.751 

Costa Rica 0.694  0.816 

Cuba 0.764  0.894 

Dominican Republic 0.613  0.726 

Ecuador 0.669  0.772 

El Salvador 0.527  0.723 

Guatemala 0.44  0.596 

Haiti 0.401  0.521 

Honduras 0.546  0.695 

Mexico 0.644  0.805 

Nicaragua 0.505  0.671 

Panama 0.702  0.81 

Paraguay 0.594  0.73 

Peru 0.653  0.78 

Uruguay 0.727  0.829 

Venezuela, RB 0.618  0.774 

    



H .  J a c o b  S e i l ø  P a g e  | 174 

 

 

Appendix 4-12 : Average Non-Income Human Development for Other Nations for the 
six year intervals 1990-95 and 2007-12 

Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990  

 Mean 2012 

Afghanistan 0.212  0.393 

Albania 0.731  0.807 

Algeria 0.542  0.755 

Armenia 0.708  0.808 

Australia 0.922  0.978 

Austria 0.787  0.908 

Bangladesh 0.396  0.567 

Barbados 0.766  0.859 

Belgium 0.817  0.917 

Belize 0.713  0.767 

Benin 0.296  0.459 

Botswana 0.569  0.596 

Brunei Darussalam 0.722  0.832 

Bulgaria 0.747  0.826 

Burundi 0.266  0.423 

Cambodia 0.468  0.597 

Cameroon 0.426  0.52 

Canada 0.888  0.934 

Central African Republic 0.315  0.386 
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Appendix 4-12 continued 

 

  

  Mean 
1990  

 Mean 2012 

China 0.584  0.728 

Congo, Dem. Rep. 0.318  0.404 

Congo, Rep. 0.515  0.553 

Cote d'Ivoire 0.337  0.444 

Croatia 0.714  0.837 

Czech Republic 0.787  0.913 

Denmark 0.817  0.924 

Estonia 0.752  0.892 

Fiji 0.67  0.794 

Finland 0.802  0.912 

France 0.772  0.919 

Gabon 0.56  0.668 

Gambia, The 0.294  0.448 

Germany 0.793  0.948 

Ghana 0.493  0.646 

Greece 0.776  0.899 

Guyana 0.601  0.703 

Hong Kong SAR, China 0.781  0.907 

Hungary 0.714  0.874 
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Appendix 4-12 continued 

 

  

  Mean 
1990  

 Mean 2012 

Iceland 0.816  0.943 

India 0.434  0.575 

Indonesia 0.502  0.672 

Ireland 0.811  0.96 

Israel 0.834  0.942 

Italy 0.754  0.911 

Jamaica 0.67  0.792 

Japan 0.843  0.942 

Kazakhstan 0.692  0.791 

Kenya 0.507  0.588 

Korea, Rep. 0.775  0.949 

Kyrgyz Republic 0.689  0.738 

Lao PDR 0.405  0.584 

Latvia 0.708  0.856 

Lesotho 0.517  0.476 

Liberia 0.306  0.502 

Libya 0.589  0.791 

Lithuania 0.742  0.85 

Luxembourg 0.755  0.858 
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Appendix 4-12 continued 

 

  

  Mean 
1990  

 Mean 2012 

Malawi 0.319  0.492 

Malaysia 0.647  0.791 

Maldives 0.532  0.715 

Mali 0.174  0.359 

Malta 0.767  0.876 

Mauritania 0.33  0.473 

Mauritius 0.636  0.745 

Moldova 0.698  0.747 

Mongolia 0.611  0.746 

Morocco 0.421  0.608 

Mozambique 0.206  0.327 

Myanmar 0.396  0.537 

Namibia 0.581  0.611 

Nepal 0.371  0.526 

Netherlands 0.853  0.945 

New Zealand 0.869  0.978 

Niger 0.164  0.313 

Norway 0.854  0.977 

Pakistan 0.367  0.534 
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Appendix 4-12 continued 

 

  

  Mean 
1990  

 Mean 2012 

Palau 0.726  0.84 

Papua New Guinea 0.348  0.464 

Philippines 0.642  0.724 

Poland 0.737  0.851 

Portugal 0.697  0.835 

Romania 0.739  0.836 

Russian Federation 0.738  0.816 

Rwanda 0.208  0.476 

Senegal 0.356  0.501 

Serbia 0.752  0.823 

Sierra Leone 0.237  0.38 

Singapore 0.729  0.88 

Slovak Republic 0.775  0.872 

Slovenia 0.803  0.936 

South Africa 0.611  0.608 

Spain 0.744  0.919 

Sri Lanka 0.712  0.792 

Sudan 0.288  0.405 

Swaziland 0.525  0.515 
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Appendix 4-12 last page. Average Non-Income Human Development for Other Nations 
for the six year intervals 1990-95 and 2007-12 

 
Note: There are 155 countries in the Other Nations category 
  

  Mean 
1990  

 Mean 2012 

Sweden 0.829  0.94 

Switzerland 0.83  0.926 

Tajikistan 0.682  0.731 

Tanzania 0.377  0.527 

Thailand 0.584  0.715 

Togo 0.41  0.542 

Tonga 0.747  0.807 

Trinidad and Tobago 0.688  0.743 

Tunisia 0.551  0.746 

Uganda 0.336  0.511 

Ukraine 0.747  0.813 

United Kingdom 0.778  0.886 

United States 0.892  0.958 

Vietnam 0.518  0.686 

Zambia 0.419  0.483 

Zimbabwe 0.537  0.542 
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Appendix 4-13 Oil Exporting Nations ordered by number of barrels of crude oil exported 
per day 

Note: Numbers were retrieved from the CIA’s World Factbook 

  

 Rank  Barrels per day 

Saudi Arabia 1   7,658,000 

Russia 2   4,594,000 

Canada 3   2,900,000 

United Arab Emirates 4   2,500,000 

Nigeria 5   2,411,000 

Iraq 6   2,390,000 

Kuwait 7   1,824,000 

Angola 8   1,815,000 

Kazakhstan 9   1,365,000 

Venezuela 10   1,358,000 

Iran 11   1,322,000 

Qatar 12   1,232,000 

Mexico 13   1,220,000 

Norway 14   1,218,000 

Algeria 15   1,158,000 

Oman 16   833,400 

Azerbaijan 17   811,300 

Libya 18   735,000 

United Kingdom 19   703,100 
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Appendix 4-13 continued 

  

 Rank  Barrels per day 

United States 20   629,400 

Colombia 21   624,600 

Brazil 22   533,300 

Ecuador 23   413,000 

Equatorial Guinea 24   318,100 

Indonesia 25   296,100 

South Sudan 26   291,800 

Congo, Republic of the 27   278,400 

Malaysia 28   244,600 

Australia 29   235,400 

Gabon 30   226,800 

Egypt 31   189,000 

Vietnam 32   179,500 

Bahrain 33   152,600 

Denmark 34   136,600 

Brunei 35   117,600 

Chad 36   104,500 

Ghana 37   83,870 

Timor-Leste 38   77,280 
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Appendix 4-13 continued 

 
  

 Rank  Barrels per day 

Spain 39   75,640 

Cuba 40   74,000 

Turkmenistan 41   60,910 

Argentina 42   59,630 

Tunisia 43   56,060 

Belgium 44   54,900 

Cameroon 45   52,060 

Netherlands 46   48,820 

Cote d'Ivorie 47   47,900 

Thailand 48   43,140 

Yemen 49   43,000 

Belarus 50   32,320 

Trinidad and Tobago 51   30,800 

Uzbekistan 52   30,000 

New Zealand 53   29,620 

Italy 54   28,770 

Peru 55   27,500 

Papua New Guinea 56   25,400 

Albania 57   23,320 
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Appendix 4-13 continued 

 

  

 Rank  Barrels per day 

Niger 58   20,000 

Congo, Democratic Republic of the  59   20,000 

Svalbard 60   16,070 

Philippines 61   13,990 

Sweden 62   12,590 

China 63   12,000 

Estonia 64   11,680 

Mauritania 65   11,250 

Mongolia 66   9,780 

Guatemala 67   8,711 

Poland 68   8,170 

Singapore 69   5,900 

Korea, South 70   5,578 

Sudan 71   5,355 

Israel 72   5,352 

Ireland 73   4,866 

Turkey 74   4,176 

France 75   3,664 

Belize 76   3,240 
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Appendix 4-13 last page. Oil Exporting Nations ordered by number of barrels of crude 
oil exported per day 

 

Note: Numbers were retrieved from the CIA’s World Factbook 

  

 Rank  Barrels per day 

Burma 77   2,717 

Romania 78   2,077 

Greece 79   1,863 

Lithuania 80   1,552 

Hungary 81   1,485 

Costa Rica 82   1,300 

Ukraine 83   1,218 

Barbados 84   765 

Georgia 85   727 

Germany 86   671 

Czechia 87   464 

Bangladesh 88   313 

Slovakia 89   186 

Latvia 90   118 

Bolivia 91   61 
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Appendix 4-14 Missing data on Non-Income Human development for different year 
intervals and for specific years for each region of comparison. 

 
Note: There are 15 countries in the Middle East region, 20 in the Latin America region and 155 countries in the Other Nations 
category 
  

Non-income Human 
Development 

 Middle  
East 

Latin 
America 

Other 
Nations 

 
     

1990-2000  139(84%)  180(82%) 65(86%) 

2001-2012  63(35%) 83(35%) 735(40%) 

1990 
 

 2(13%) 0(0%) 44(3%) 
 

2000  2(13%) 0(0%) 32(2%) 

2010  0(0%) 0(0%) 0(0%) 
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Appendix 4-15 Percentage Growth of Gross Domestic Production per capita and Non-
Income Human Development coupled with overall level of Income Distribution 

Note: 1: Observation is an aggregate over six years. 2: Observations exclude income and are from the first year, 1990 and the last year, 
2012. 3: Data is the average taken from all the years starting at 1990 and ending in 2012 
Averages in this table is not based on the aggregate numbers for the entire region. Instead the average is calculated by averaging the 
percentage increase for each country in the region.  
  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 
Argentina  47.4% 14.7% 47.68 

Bolivia  38.1% 25.6% 52.5 

Brazil  35.2% 31.8% 56.8 

Chile  76.1% 15.2% 53.72 

Colombia  38.8% 25.2% 56.33 

Costa Rica  61.9% 17.6% 47.21 

Cuba  72.0% 17.0% N/A 

Dominican Republic  89.2% 18.4% 49.57 

Ecuador  24.6% 15.4% 52.12 

El Salvador  48.6% 37.2% 50.14 

Guatemala  25.1% 35.5% 55.69 

Haiti  N/A 29.9% 57.13 

Honduras  33.0% 27.3% 55.53 

Mexico  20.4% 25.0% 51.7 

Nicaragua  41.5% 32.9% 54.26 

Panama  82.7% 15.4% 54.27 

Paraguay  12.7% 22.9% 53.94 

Peru  76.2% 19.4% 49.8 

Uruguay  52.0% 14.0% 44.61 

Venezuela, RB  12.4% 25.2% 44.19 
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Appendix 4-16 Percentage Growth of Gross Domestic Production per capita and Non-
Income Human Development coupled with overall level of Income Distribution 

 
Note: 1: Observation is an aggregate over six years. 2: Observations exclude income and are from the first year, 1990 and the last year, 
2012. 3: Data is the average taken from all the years starting at 1990 and ending in 2012 
Averages in this table is not based on the aggregate numbers for the entire region. Instead the average is calculated by averaging the 
percentage increase for each country in the region.   

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Afghanistan  N/A 85.4% 28.10 

Albania   163.5% 10.4% 30.95 

Algeria   33.5% 39.3% 34.95 

Andorra   22.5% N/A N/A 

Angola   69.1% N/A 54.10 

Antigua and Barbuda   28.7% N/A N/A 

Armenia   174.1% N/A 35.67 

Australia   43.6% 6.1% 34.72 

Austria   34.8% 15.4% 30.48 

Azerbaijan   158.0% N/A 27.46 

Bahamas, The   5.7% N/A 43.00 

Bangladesh   77.9% 43.2% 33.10 

Barbados   25.5% 12.1% 43.15 

Belarus   122.5% N/A 27.37 

Belgium   30.7% 12.2% 28.65 

Belize   31.9% 7.6% 56.75 

Benin   20.6% 55.1% 36.88 

Bhutan   144.7% N/A 39.80 

Bosnia & Herzegovina   476.6% N/A 33.00 

Botswana   57.1% 4.7% 62.00 



H .  J a c o b  S e i l ø  P a g e  | 188 

 

 

Appendix 4-16 continued 

 
  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Brunei Darussalam   -5.5% 15.2% N/A 

Bulgaria   82.7% 10.6% 31.66 

Burkina Faso   64.6% N/A 43.33 

Burundi   -28.1% 59.0% 34.60 

Cabo Verde   210.7% N/A 61.73 

Cambodia   138.2% 27.6% 37.93 

Cameroon   8.7% 22.1% 40.58 

Canada   32.9% 5.2% 34.06 

Central African 
Republic  

 2.3% 22.5% 55.48 

Chad   66.3% N/A 40.14 

China   355.2% 24.7% 40.80 

Comoros   -5.9% N/A 58.90 

Congo, Dem. Rep.   -36.4% 27.0% 44.33 

Congo, Rep.   7.0% 7.4% 44.20 

Cote d'Ivoire   -10.1% 31.8% 40.80 

Croatia   65.2% 17.2% 30.99 

Czech Republic   55.7% 16.0% 25.05 

Denmark   26.6% 13.1% 28.04 

Djibouti   -1.3% N/A 39.36 

Dominica   45.4% N/A N/A 
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Appendix 4-16 continued 

 
  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Equatorial Guinea   2767.7% N/A N/A 

Eritrea   1.2% N/A N/A 

Estonia   118.4% 18.6% 34.82 

Ethiopia   80.8% N/A 35.37 

Fiji   20.8% 18.5% 43.60 

Finland   51.0% 13.7% 26.00 

France   23.7% 19.0% 30.32 

Gabon   -15.2% 19.3% 41.30 

Gambia, The   5.2% 52.4% 47.61 

Georgia   65.7% N/A 39.40 

Germany   25.0% 19.5% 30.68 

Ghana   55.6% 31.0% 38.65 

Greece   38.3% 15.9% 33.91 

Grenada   53.4% N/A N/A 

Guinea   11.0% N/A 40.00 

Guinea-Bissau   -13.7% N/A 47.50 

Guyana   64.0% 17.0% 43.43 

Hong Kong SAR, China   58.5% 16.1% 47.15 

Hungary   52.9% 22.4% 29.72 

Iceland   46.1% 15.6% 28.50 
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Appendix 4-16 continued 

 

  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

India   126.5% 32.5% 34.90 

Indonesia   59.6% 33.9% 34.64 

Ireland   102.7% 18.4% 34.33 

Israel   40.5% 12.9% 37.93 

Italy   14.9% 20.8% 32.95 

Jamaica   6.8% 18.2% 48.23 

Japan   12.8% 11.7% 27.30 

Kazakhstan   92.1% 14.3% 30.66 

Kenya   11.7% 16.0% 44.43 

Kiribati   21.0% N/A N/A 

Korea, Rep.   108.7% 22.5% 33.72 

Kosovo   N/A N/A 29.90 

Kyrgyz Republic   11.5% 7.1% 34.39 

Lao PDR   123.6% 44.2% 35.04 

Latvia   143.1% 20.9% 33.11 

Lesotho   55.4% -7.9% 57.19 

Liberia   40.7% 64.1% 38.17 

Libya   N/A 34.3% N/A 

Liechtenstein   N/A N/A N/A 

Lithuania   139.7% 14.6% 33.09 
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Appendix 4-16 continued 

 

  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Luxembourg   48.9% 13.6% 29.36 

Macedonia, FYR   32.6% N/A 36.61 

Madagascar   -4.3% N/A 45.77 

Malawi   32.8% 54.2% 45.30 

Malaysia   70.6% 22.3% 45.90 

Maldives   N/A 34.4% 43.10 

Mali   84.9% 106.3% 42.77 

Malta   49.4% 14.2% N/A 

Marshall Islands   8.4% N/A N/A 

Mauritania   21.5% 43.3% 40.49 

Mauritius   84.1% 17.1% 36.70 

Micronesia, Fed. Sts.   11.2% N/A 61.10 

Moldova   -5.1% 7.0% 36.03 

Monaco   N/A N/A N/A 

Mongolia   85.5% 22.1% 34.14 

Montenegro   N/A N/A 30.39 

Morocco   60.9% 44.4% 39.16 

Mozambique   143.6% 58.7% 44.64 

Myanmar   N/A 35.6% N/A 

Namibia   41.1% 5.2% 66.72 
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Appendix 4-16 continued 

 

  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Nepal   52.8% 41.8% 38.76 

Netherlands   38.3% 10.8% 30.20 

New Zealand   35.6% 12.5% 39.60 

Niger   -2.5% 90.9% 39.78 

Nigeria   72.4% N/A 46.48 

Norway   37.2% 14.4% 28.62 

Pakistan   33.8% 45.5% 30.60 

Palau   -7.2% 15.7% N/A 

Papua New Guinea   9.3% 33.3% 45.80 

Philippines   42.7% 12.8% 43.69 

Poland   109.3% 15.5% 31.47 

Portugal   28.0% 19.8% 37.01 

Romania   78.7% 13.1% 30.78 

Russian Federation   43.3% 10.6% 39.39 

Rwanda   65.9% 128.8% 52.20 

Samoa   56.5% N/A N/A 

Sao Tome and Principe   N/A N/A 48.95 

Senegal   20.0% 40.7% 43.19 

Serbia   71.9% 9.4% 30.62 

Seychelles   41.5% N/A 60.03 
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Appendix 4-16 continued 

 

  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Sierra Leone   12.9% 60.3% 38.73 

Singapore   78.9% 20.7% 44.46 

Slovak Republic   103.8% 12.5% 24.15 

Slovenia   58.5% 16.6% 25.31 

Solomon Islands   -8.8% N/A N/A 

South Africa   23.8% -0.5% 62.90 

Spain   34.3% 23.5% 32.51 

Sri Lanka   109.6% 11.2% 37.55 

St. Kitts and Nevis   41.2% N/A N/A 

St. Lucia   26.3% N/A N/A 

St. Vincent and the 
Grenadines  

 67.1% N/A N/A 

Sudan   79.0% 40.6% 35.00 

Suriname   42.0% N/A 58.37 

Swaziland   20.2% -1.9% 54.45 

Sweden   42.5% 13.4% 26.22 

Switzerland   20.1% 11.6% 32.92 

Tajikistan   -8.8% 7.2% 31.87 

Tanzania   48.7% 39.8% 38.73 

Thailand   66.9% 22.4% 42.50 

Timor-Leste   N/A N/A 33.03 
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Appendix 4-16 last page. Percentage Growth of Gross Domestic Production per capita 
and Non-Income Human Development coupled with overall level of Income Distribution 

Note: 1: Observation is an aggregate over six years. 2: Observations exclude income and are from the first year, 1990 and the last year, 
2012. 3: Data is the average taken from all the years starting at 1990 and ending in 2012 
Averages in this table is not based on the aggregate numbers for the entire region. Instead the average is calculated by averaging the 
percentage increase for each country in the region.  

  GDP per 

capita| 

Human 

Development} 

Gini 

coefficien�� 

Togo   2.3% 32.2% 36.50 

Tonga   24.3% 8.0% N/A 

Trinidad and Tobago   148.4% 8.0% 40.50 

Tunisia   69.3% 35.4% 38.46 

Turkmenistan   55.3% N/A 37.48 

Tuvalu   31.2% N/A N/A 

Uganda   86.8% 52.1% 41.49 

Ukraine   4.9% 8.8% 29.42 

United Kingdom   36.4% 13.9% 36.74 

United States   31.9% 7.4% 45.82 

Uzbekistan   58.2% N/A 35.87 

Vanuatu   13.7% N/A N/A 

Vietnam   152.6% 32.4% 35.92 

Zambia   44.9% 15.3% 51.79 

Zimbabwe   -41.3% 0.9% 46.93 
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Appendix 5-1 Observations per year for Income Distribution (Gini), Income (GPD), Life 
expectancy at Birth, Education and Non-Income Human Development (NHDI) 

 
Note: 1: Observation is an aggregate over six years. 2: Observations exclude income and are from the first year, 1990 and the last year, 
2012. 3: Data is the average taken from all the years starting at 1990 and ending in 2012 
Averages in this table is not based on the aggregate numbers for the entire region. Instead the average is calculated by averaging the 
percentage increase for each country in the region. 

  

Year Gini GDP Lifespan Education NHDI 

1990 113 164 183 144 144 

1991 54 166 183 0 0 

1992 66 168 185 0 0 

1993 68 169 182 0 0 

1994 57 170 183 0 0 

1995 119 177 184 0 0 

1996 68 177 184 0 0 

1997 64 178 188 0 0 

1998  70 179 184 0 0 

1999 58 181 185 0 0 

2000  84 184 187 160 156 

2001  60 185 185 0 0 

2002 73 186 188 0 0 

2003 70 186 186 0 0 

2004 78 186 186 0 0 

2005 135 186 175 169 169 

2006 77 186 186 174 164 

2007 81 186 186 175 166 

2008 88 186 186 176 167 
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Appendix 5.1 continued: Observations per year for Income Distribution (Gini), Income 
(GPD) and Non-Income Human Development (HDI) 

Note: 1: Observation is an aggregate over six years. 2: Observations exclude income and are from the first year, 1990 and the last year, 
2012. 3: Data is the average taken from all the years starting at 1990 and ending in 2012 
Averages in this table is not based on the aggregate numbers for the entire region. Instead the average is calculated by averaging the 
percentage increase for each country in the region.  

  

 Gini GDP Lifespan Education NHDI 

2009 54 186 186 179 175 

2010 139 188 186 186 186 

2011  41 186 186 186 186 

2012 17 185 185 186 186 

2013 0 185 185 186 0 

2014 0 181 184 0 0 

2015 0 167 1 0 0 
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Appendix 5-2 Observations per year for average years of Education 

Note: Average number of years of education achieved by people aged 25 and above. 

  

Year Observations Education 
Average 

Min Max Standard 
Deviation 

1990 144 5.97 0.3 12.3 2.90 

1991-1999 0     

2000  160 7.08 1.1 12.7 3.0 

2001 -2004 0     

2005 169 7.47 1.3 13.1 3.13 

2006 174 7.55 1.3 12.9 3.14 

2007 175 7.62 1.3 12.9 3.12 

2008 176 7.71 1.3 12.9 3.09 

2009 179 7.8 1.3 12.9 3.06 

2010 186 7.86 1.3 12.9 3.06 

2011  186 7.88 1.3 12.9 3.06 

2012 186 7.9 1.3 12.9 3.07 

2013 186 7.9 1.3 12.9 3.07 
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Appendix 5-3 : Observations per year for Non-income Human Development (Ninchdi) 

Note: The non-income Human Development Index is bounded between 0 (no education or life expectancy) and 1 (highest level of 
education and life expectancy). This index is described in greater detail in the chapter covering data.  

  

Year Observations Ninchdi 
Average 

Min Max Standard 
Deviation 

1990 144 0.602 0.164 .922 0.182 

1991-1999 0     

2000  156 0.647 0.222 0.955 0.188 

2001 -2004 0     

2005 169 0.674 0.269 0.968 0.187 

2006 164 0.680 0.276 0.970 0.186 

2007 166 0.687 0.283 0.972 0.183 

2008 167 0.694 0.292 0.974 0.180 

2009 175 0.700 0.300 0.975 0.176 

2010 186 0.704 0.309 0.977 0.173 

2011  186 0.706 0.311 0.978 0.172 

2012 186 0.708 0.313 0.978 0.171 
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Appendix 5-4 Observations per year for average life expectancy at birth 

Note: Life expectancy at birth indicates the number of years a newborn infant would live if prevailing patterns of mortality at the time 
of its birth were to stay the same throughout its life. 

  

 

Year Observations Lifespan 
Average 

Min Max Standard 
Deviation 

1990 183 64.49 33.49 78.84 9.93 

1991 183 64.66 29.75 79.10 10.01 

1992 185 64.87 27.48 79.15 10.03 

1993 182 64.88 27.08 79.29 10.09 

1994 183 65.11 28.57 79.69 10.14 

1995 184 65.30 31.63 79.54 10.06 

1996 184 65.58 35.66 80.20 10.11 

1997 188 65.93 36.43 80.42 10.07 

1998 184 65.99 37.05 80.50 10.16 

1999 185 66.24 37.81 80.57 1017 

2000 187 66.51 38.69 81.08 10.16 

2001 185 66.79 39.65 81.42 10.26 

2002 188 67.15 40.64 81.56 10.17 

2003 186 67.36 40.70 81.76 10.10 
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Appendix 5-4 continued: Observations per year for average life expectancy at birth 

Note: Life expectancy at birth indicates the number of years a newborn infant would live if prevailing patterns of mortality at the time 
of its birth were to stay the same throughout its life. 

  

Year Observations Lifespan 
Average 

Min Max Standard 
Deviation 

2004 186 67.75 41.06 82.03 10.05 

2005 187 68.07 41.76 81.98 9.85 

2006 186 68.43 42.81 82.38 9.71 

2007 186 68.80 44.18 82.51 9.51 

2008 186 69.18 45.74 82.83 9.32 

2009 186 69.55 46.63 82.99 9.13 

2010 186 69.89 47.48 83.16 8.96 

2011 186 70.24 48.22 83.42 8.84 

2012 185 70.47 48.84 83.48 8.66 

2013 185 70.76 48.94 83.83 8.56 

2014 184 71.02 48.93 83.98 8.47 

2015 1 67.75 67.75 67.75 . 
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Appendix 5-5 Observations per year for Gross Domestic Production per Capita (GDP) 

Note: Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

  

Year Observations GDP 
Average 

Min Max Standard 
Deviation 

1990 164 9125 171 68508 13804 

1991 166 9142 175 68814 13775 

1992 168 9090 160 69141 13750 

1993 169 9059 160 71085 13748 

1994 170 9198 124 72803 14084 

1995 177 9505 115 72816 14286 

1996 177 9733 122 73647 14548 

1997 178 10022 199 77119 14981 

1998 179 10170 187 80235 15249 

1999 181 10327 191 85824 15600 

2000 184 10865 197 91826 16539 

2001 185 10945 207 92693 16607 

2002 186 11032 204 95048 16760 

2003 186 11236 194 95213 16925 



H .  J a c o b  S e i l ø  P a g e  | 203 

 

 

Appendix 5-5 continued. Observations per year for Gross Domestic Production per 
Capita (GDP) 

Note: Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010 

 

  

Year Observations GDP 
Average 

Min Max Standard 
Deviation 

2004 186 11649 210 98010 17443 

2005 186 11938 205 99626 17646 

2006 186 12350 209 103060 18101 

2007 186 12728 211 110001 18499 

2008 186 12730 214 107141 18219 

2009 186 12182 214 99520 17291 

2010 188 13775 214 145221 22046 

2011 186 12555 216 103589 17802 

2012 185 12709 217 100274 17749 

2013 185 12796 220 102242 17826 

2014 181 12840 222 103924 18041 

2015 167 13824 210 106409 18769 
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Appendix 5-6 Observations per year for Income Distribution (Gini) 

Note: Gini is bound between 0 and 100, where 0 indicates that everyone has the same income and 100 indicates that one individual 
gets all the income. 

  

Year Observations Gini 
Average 

Min Max Standard 
Deviation 

1990 113 37.76 17.8 63 10.70 

1991 54 38.96 18 63.7 11.88 

1992 66 37.42 20.2 61.3 10.02 

1993 68 40.35 17.8 74.3 12.01 

1994 57 40.67 20.8 63.2 10.67 

1995 119 40.52 20 74.3 10.72 

1996 68 40.33 23.4 67.6 10.38 

1997 64 38.85 24.9 59.3 9.52 

1998 70 41.49 23.4 62.7 10.14 

1999 58 40.22 19.7 61.6 10.52 

2000 84 40.05 23.7 61.1 10.29 

2001 60 42.23 24.4 72.4 10.68 

2002 73 40.17 18.8 73.5 10.80 

2003 70 40.88 21 58.3 9.47 
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Appendix 5-6 continued. Observations per year for Income Distribution (Gini) 

Note: The non-income Human Development Index is bounded between 0 (no education or life expectancy) and 1 (highest level of 

education and life expectancy). This index is described in greater detail in the chapter covering data.  

  

Year Observations Gini 
Average 

Min Max Standard 
Deviation 

2004 78 38.98 18.9 64.3 10.00 

2005 135 40.27 17.5 69.7 9.93 

2006 77 39.26 24.6 67.4 9.72 

2007 81 37.30 23.8 65.8 9.07 

2008 88 36.71 23.1 69.8 9.10 

2009 54 41.45 26.0 63.1 8.49 

2010 139 39.84 25 66.5 9.43 

2011 41 41.11 23.7 57.5 8.41 

2012 17 46.22 31.7 55 6.27 

2013 NA NA NA NA NA 
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Appendix 5-7 Growth over Time for Income Distribution (Gini), Income (GPD) and 
Non-Income Human Development (NHDI) 

 
Note: 1: Observations marked with a * is the actual observation for that year, and not an increase. This is due to a lack of information 
for the preceding year. 

  

Period Gini 
Growth 

GDP 
Growth 

Lifespan 
Growth 

Education 
Growth 

NHDI 
Growth 

1990 37.76* 9125* 64.49* 5.97* 0.602* 

1991 3.18% 0.19% 0.26% N/A N/A 

1992 -3.95% -0.57% 0.32% N/A N/A 

1993 7.83% -0.34% 0.02% N/A N/A 

1994 0.79% 1.53% 0.35% N/A N/A 

1995 -0.37% 3.34% 0.29% N/A N/A 

1996 -0.47% 2.40% 0.43% N/A N/A 

1997 -3.67% 2.97% 0.53% N/A N/A 

1998  6.80% 1.48% 0.09% N/A N/A 

1999 -3.06% 1.54% 0.38% N/A N/A 

2000  -0.42% 5.21% 0.41% 7.08* 0.647* 

2001  5.44% 0.74% 0.42% N/A N/A 

2002 -4.88% 0.79% 0.54% N/A N/A 

2003 1.77% 1.85% 0.31% N/A N/A 

2004 -4.65% 3.68% 0.58% N/A N/A 

2005 3.31% 2.48% 0.47% 7.47* 0.674* 

2006 -2.51% 3.45% 0.53% +1.07% 0.89% 

2007 -4.99% 3.06% 0.54% +0.93% 1.03% 

2008 -1.58% 0.02% 0.55% +1.18% 1.02% 
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Appendix 5-7 continued. Observations per year for Income Distribution (Gini), Income 
(GPD) and Non-Income Human Development (HDI) 

 
Note: 1: Observations marked with a * is the actual observation for that year, and not an increase. This is due to a lack of information 
for the preceding year. 

 
  

 Gini GDP Lifespan Education NHDI 

2009 +12.91% -4.3% +0.53% +1.17% +0.86% 

2010 -3.88% +13.08% +0.49% +0.77% +0.57% 

2011  +3.19% -8.86% +0.50% +0.25% +0.28% 

2012 +12.43% +1.23% +0.33% +0.25% +0.28% 

2013 N/A +0.68% +0.41% +0.00% N/A 

2014 N/A +0.34% +0.37% N/A N/A 

2015 N/A +7.66% N/A N/A N/A 

Overall Growth      

1990-2000 6.06% 19.07% 3.13% 18.59% 7.48% 

2000-2005 0.55% 9.88% 2.35% 5.51% 4.17% 

2005-2010 -1.07% 15.39% 2.67% 5.22% 4.45% 

2000-2010 -0.52% 26.78% 5.08% 11.02% 8.81% 

1990-2010 5.51% 50.96% 8.37% 31.66% 16.94% 

Growth per year      

1990-2000 0.54% 1.60% 0.28% 1.56% 0.66% 

2000-2005 0.09% 1.58% 0.39% 0.90% 0.68% 

2005-2010 -0.18% 2.41% 0.44% 0.85% 0.73% 

2000-2010 -0.05% 2.18% 0.45% 0.95% 0.77% 

1990-2010 0.26% 1.98% 0.38% 1.32% 0.75% 
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Appendix 5-8 Detailed overview of Gross Domestic Production Per Capita, adjusted for 
Purchasing Power Parity and pegged to the value of the 2010 US dollar (GDP) 

Note: These observations are not of unique nations. Any year a country has, for instance, a GDP of less than $228 the observations is 
part of the 1%. In the category 99%+, the GDP of $145221 is a singular observation of the highest score recorded throughout the 
dataset (Monaco in 2010).  

  

Economic 
Development 

Observations Median Lowest  
GDP 

Highest 
GDP 

Mean Standard 
Deviation 

Lowest 50% 2339 1218 115 3791 1535 1059 

Top 50% 2339 12636 3792 145221 20971 19256 

1st Tercile 1560 794 115 1888 863 445.6 

2nd Tercile 1559 3792 1893 7985 4226 1625 

3rd Tercile 1559 22854 7986 145221 28676 19430 

1st Quartile 1170 606 115 1217.9 653 277.2 

2nd Quartile 1169 2494 1218.6 3791 2417 782 

3rd Quartile 1170 6507 3792 12636 7060 2443 

4th Quartile 1169 33079 12651 145221 34894 18665 

1st Decile 468 395 115 510 381 89.6 

2nd Decile 468 726 511 944 717 127.2 

3rd Decile 468 1218 944.9 1542 1216 171 

4th Decile 468 2194 1543 2705 2194 2144 

5th Decile 467 3204 2706 3791 3220 321.3 

6th Decile 468 4719 3792 5861 4737 604 

7th Decile  468 7308 5868 9425 7456 1059 

8th Decile  468 12643 9433 17921 12914 2364 

9th Decile 468 27442 17934 36856 27409 5870 

10th Decile 467 46660 36886 145221 52406 16534 
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Appendix 5-9 Income distribution, Gini, by level of economic development from lowest 
to highest in halves, terciles, quartiles and by deciles. 

Note: These observations are not of unique nations, they are compiled from the entire dataset starting in 1990 and ending in 2012 for 
Gini, and in 2015 for Gross Domestic Production per capita adjusted for Purchasing Power Parity (GDP) and pegged to the value of 
the US dollar in 2010. 

Economic 
Development 

Mean 
GDP 

Observations 
Gini 

Mean 
Gini 

Minimum 
Gini 

Maximum 
Gini 

Standard 
Deviation 

Lowest 50% 1535 790 41.56 17.5 74.3 9.64 

Top 50% 20971 915 38.40 17.8 69.8 10.26 

1st Tercile 863 509 41.27 18.9 69.7 8.73 

2nd Tercile 4226 607 42.74 17.5 74.3 11 

3rd Tercile 28676 589 35.69 19.7 65.8 8.79 

1st Quartile 653 372 40.78 18.9 69.7 8.56 

2nd Quartile 2417 17.5 42.26 17.5 74.3 10.47 

3rd Quartile 7060 512 42.56 17.8 69.8 10.79 

4th Quartile 34894 403 33.12 20.1 52.3 6.43 

1st Decile 381 138 41.02 27.8 69.7 7.73 

2nd Decile 717 150 40.65 27.2 66.3 9.39 

3rd Decile 1216 154 41.22 18.9 62.1 7.89 

4th Decile 2194 188 42.45 18.8 73.5 11.05 

5th Decile 3220 160 42.19 17.5 74.3 10.99 

6th Decile 4737 204 43.42 21.4 67.6 10.75 

7th Decile 7456 207 42.79 17.8 69.8 10.97 

8th Decile 12914 158 37.90 19.7 65.8 9.91 

9th Decile 27409 160 33.52 22.8 49.7 5.96 

10th Decile 52406 186 32.64 22.9 47.8 6.46 
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Appendix 5-10 Examining Kuznets' curve for individual countries 

 



H .  J a c o b  S e i l ø  P a g e  | 211 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 212 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 213 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 214 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 215 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 216 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 217 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 218 

 

 

 



H .  J a c o b  S e i l ø  P a g e  | 219 

 

 



H .  J a c o b  S e i l ø  P a g e  | 220 

 

 

Appendix 5-11 Examining Kuznets’ curve with aggregate data, no fitted line. 
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Appendix 5-12 Examining Kuznets’ curve with aggregate data, fitted line. 
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Appendix 5-13 Examining Kuznets’ curve with aggregate data, fractional polynomic fitted line. 
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Appendix 5-14 Examining Kuznets’ curve with aggregate data, quadratic fitted line. 
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Appendix 5-15 Income distribution for the United States the United Kingdom, France 
and Germany. 

 United States United Kingdom France Germany 
Year Gini coefficient 

1990 42.8 36.5 29.2 30.0 
1991 42.8 36.5 NA NA 
1992 43.3 36.8 NA 30.8 
1993 45.4 36.5 NA 30.4 
1994 45.6 35.7 32.3 30.2 
1995 45 35.6 29.7 31.1 
1996 45.5 35.7 NA 30.5 
1997 45.9 36.5 NA 30.4 
1998 45.6 37.1 NA 29.6 
1999 45.8 37.1 NA 29.9 
2000 46.2 37.5 31.1 30.3 

Note: The Gini coefficient is bounded between 1, where everyone has the same income, and 100 where one person gains all the 
income. 
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Appendix 5-15 continued 

  United States United Kingdom France Germa
ny 

Year  Gini coefficient 

2001  46.6 37.1 NA 30.1 
2002  46.2 36.6 24.0 31.7 
2003  46.4 36.4 NA 31.4 
2004  46.6 36.6 NA 31.5 
2005  46.9 37.0 31.6 31.2 
2006  47.0 37.3 29.8 NA 
2007  46.3 37.8 29.4 32.1 
2008  46.6 37.8 32.9 30.6 
2009  46.8 37.5 NA NA 
2010  47.0 35.9 NA 30.5 
2011  47.7 NA 33.2 NA 

Note: The Gini coefficient is bounded between 1, where everyone has the same income, and 100 where one person gains all the 
income. 
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Appendix 5-16 Gross Domestic Production Per Capita for the United States the United 
Kingdom, France and Germany. 

 United States United Kingdom France Germany 
Year Gross Domestic Production per capita 

1990 36312 28185 32598 32339 
1991 35804 27745 32911 33744 
1992 36566 27793 33271 34133 
1993 37078 28457 32924 33585 
1994 38105 29527 33571 34291 
1995 38678 30192 34148 34785 
1996 39682 30919 34499 34968 
1997 40966 31795 35181 35562 
1998 42293 32773 36298 36261 
1999 43769 33680 37342 36958 
2000 45056 34835 38525 38001 

Note: Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010. 
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Appendix 5-16 continued: Gross Domestic Production Per Capita for the United States 
the United Kingdom, France and Germany. 

 United States United Kingdom France Germany 
Year Gross Domestic Production per capita 

2001 45048 35658 38993 38580 
2002 45429 36393 39143 38515 
2003 46304 37433 39185 38221 
2004 47614 38147 39982 38676 
2005 48756 39021 40319 38972 
2006 49575 39766 40990 40459 
2007 49980 40478 41699 41834 
2008 49365 39973 41548 42368 
2009 47576 38009 40119 40089 
2010 48374 38293 40706 41788 
2011 48775 38744 41352 43307 
2012 49481 38929 41227 44224 
2013 49849 39505 41269 43434 
2014 50662 40327 41050 44755 
2015 51486 40934 41330 45270 

Note: Gross Domestic Production per Capita is adjusted for Purchasing Power Parity and pegged to the value of the US dollar in 2010. 
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Appendix 0-17 Life expectancy at birth for the United States the United Kingdom, 
France and Germany 1990-2014. 

 United States United Kingdom France Germany 

Year Lifespan in years 

1990 72.21 75.88 76.60 75.18 
1991 75.37 76.08 76.85 75.32 
1992 75.62 76.43 77.10 75.82 
1993 75.42 76.39 77.30 75.87 
1994 75.62 76.89 77.65 76.27 
1995 75.62 76.84 77.75 76.42 
1996 76.03 77.09 77.95 76.67 
1997 76.43 77.21 78.30 77.07 
1998 76.58 77.19 78.60 77.48 
1999 76.58 77.39 78.76 77.73 
2000 76.64 77.74 79.06 77.93 

Note: Lifespan is a measure of life expectancy at birth. 
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Appendix 5-17 continued: Life expectancy at birth for the United States the United 
Kingdom, France and Germany 1990-2014. 

 United States United Kingdom France Germany 

Year Lifespan in years 

2001 76.84 77.99 79.16 78.33 
2002 76.94 78.14 79.26 78.23 
2003 77.04 78.45 79.11 78.38 
2004 77.49 78.75 80.16 78.68 
2005 77.49 79.05 80.16 78.93 
2006 77.69 79.25 80.81 79.13 
2007 77.99 79.45 81.11 79.53 
2008 78.04 79.60 81.21 79.74 
2009 78.39 80.05 81.41 79.84 
2010 78.54 80.40 81.66 79.99 
2011 78.64 80.95 82.11 80.74 
2012 78.74 80.90 81.97 80.89 
2013 78.84 81.00 82.22 80.84 
2014 78.94 81.06 82.37 80.84 
2015 N/A N/A N/A N/A 

Note: Lifespan is a measure of life expectancy at birth. 
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Appendix 5-18 Years of education for the United States the United Kingdom, France and 
Germany 1990-2013. 

 United States United Kingdom France Germany 

Year Education in years 

1990 12.3 7.9 7.1 8 

1991-
1999 

NA NA NA NA 

2000 12.7 11.6 9.8 10.5 

2001-
2004 

NA NA NA NA 

2005 12.8 12.2 10.4 12.4 

2006 12.8 12.2 10.6 12.8 

2007 12.9 12.2 10.7 12.8 

2008 12.9 12.3 10.8 12.9 

2009 12.9 12.3 10.9 12.9 

2010 12.9 12.3 11.0 12.9 

2011 12.9 12.3 11.0 12.9 

2012 12.9 12.3 11.1 12.9 

2013 12.9 12.3 11.1 12.9 

Note: There are no data entries for the years 1991 through 1999 and for 2001 through 2004. 
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Appendix 5-19 Non-income human development for the United States the United 
Kingdom, France and Germany 1990-2013. 

 United States United Kingdom France Germany 

Year Non-income Human Development 

1990 .892 .778 .772 .793 

1991-
1999 

NA NA NA NA 

2000 .919 .843 .863 .884 

2001-
2004 

NA NA NA NA 

2005 .938 .869 .895 .928 

2006 .940 .866 .900 .930 

2007 .944 .868 .904 .932 

2008 .948 .874 .908 .933 

2009 .951 .881 .913 .945 

2010 .955 .884 .917 .946 

2011 .957 .885 .918 .947 

2012 .958 .886 .919 .948 

2013 NA NA NA NA 

Note: There are no data entries for the years 1991 through 1999 and for 2001 through 2004. The non-income human development 
index consists of life expectancy at birth and education.  
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Appendix 5-20 Average levels of Gross Domestic Production per capita, income 
inequality, lifespan, education and non-income human development for all countries by 
level of inequality in 1990. 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US dollar in 2010. 
The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all the income). Lifespan 
represents life expectancy at birth in years. Education represents average number of years of income for the adult population (aged 25 
or more). Non-income human development is a composite index of life expectancy and education where a score of 1 indicates that a 
nation has both the longest lifespan and the highest level of education (see chapter 2 for a more detailed explanation). 
  

 Observations Mean Standard 
Deviation 

Minimum Maximum 

GDP per capita, low 2 23733 13837 13948 33517 

GDP per capita, 
middle 

63 13473 17496 207 64193 

GDP per capita, high 77 4488 6369 171 36312 

Gini coefficient, low 4 22.5 4.93 17.8 29.2 

Gini coefficient, 
middle 

58 31.06 5.31 21.4 42.0 

Gini coefficient, high 51 46.59 8.52 25.3 63.0 

Lifespan, low 4 72.58 1.78 70.93 74.81 

Lifespan, middle 75 66.88 9.45 37.35 78.84 

Lifespan, high 80 61.45 10.17 33.49 77.38 

Education, low 4 10.15 1.31 8.2 10.9 

Education, middle 65 6.49 3.09 0.3 11.7 

Education, high 64 5.10 2.53 0.7 12.30 

Non-income human 
development, low 

4 .792 .0133 .775 .803 

Non-income human 
development, middle 

66 .636 .191 .212 .922 

Non-income human 
development, high 

63 .544 .169 .164 .892 



H .  J a c o b  S e i l ø  P a g e  | 233 

 

 

Appendix 5-21 Average levels of Gross Domestic Production per capita, income 
inequality, lifespan, education and non-income human development for all countries by 
level of inequality in 2010. 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US dollar in 2010. 
The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all the income). Lifespan 
represents life expectancy at birth in years. Education represents average number of years of income for the adult population (aged 25 
or more). Non-income human development is a composite index of life expectancy and education where a score of 1 indicates that a 
nation has both the longest lifespan and the highest level of education (see chapter 2 for a more detailed explanation). 
  

 Observations Mean Standard 
Deviation 

Minimum Maximum 

GDP per capita, low 4 26491 13441 16555 46205 

GDP per capita, 
middle 

75 17029 22660 214 103267 

GDP per capita, high 81 7161 11564 311 70870 

Gini coefficient, low 3 27.00 1.15 25.7 27.9 

Gini coefficient, 
middle 

66 33.13 4.43 25.0 43.6 

Gini coefficient, high 70 46.71 7.83 33.0 66.5 

Lifespan, low 4 77.96 2.17 75.11 79.87 

Lifespan, middle 76 72.13 7.93 48.23 82.84 

Lifespan, high 81 66.71 9.50 47.48 82.98 

Education, low 4 11.50 0.85 10.3 12.3 

Education, middle 75 8.66 3.21 2.2 12.9 

Education, high 81 6.84 2.90 1.3 12.9 

Non-income human 
development, low 

4 .906 .027 .869 .933 

Non-income human 
development, middle 

75 .754 .167 .375 .977 

Non-income human 
development, high 

81 .636 .170 .309 .976 



H .  J a c o b  S e i l ø  P a g e  | 234 

 

 

Appendix 5-22 Average levels of Gross Domestic Production per capital, lifespan, 
education and non-income human development for all countries without information on 
income distribution in 1990 and in 2010. 

Note: Gross Domestic Production per capita is adjusted for purchasing power parity and pegged to the value of the US dollar in 2010. 
The Gini coefficient is bound between 0 (everyone has the same income) and 100 (one person gains all the income). Lifespan 
represents life expectancy at birth in years. Education represents average number of years of income for the adult population (aged 25 
or more). Non-income human development is a composite index of life expectancy and education where a score of 1 indicates that a 
nation has both the longest lifespan and the highest level of education (see chapter 2 for a more detailed explanation). 

 

 

 

 

  

 Observations Mean Standard 
Deviation 

Minimum Maximum 

1990      

GDP per capita 22 11575 16033 496 68508 

Lifespan 24 65.76 8.54 45.39 75.18 

Education 11 6.42 2.23 2.40 10.30 

Non-income human 
development 

11 .663 .109 .396 .767 

      

2010      

GDP per capita 28 22373 35797 451 145221 

Lifespan 25 72.13 7.43 54.02 83.16 

Education 26 8.20 2.08 3.4 12.2 

Non-income human 
development 

26 .740 .122 .414 .892 
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Appendix 5-23 OLS Gini as independent variable: 1990-2015 
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Appendix 5-24 OLS Gini as independent variable year 1990 
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Appendix 5-25 OLS Gini as independent variable year 2000 
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Appendix 5-26 OLS Gini as independent variable year 2010 
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Appendix 5-27 OLS Gini as independent variable, GDPK as dependent variable 
Overall, year 1990, year 2000 and year 2010.  
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Appendix 5-27 continued 
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Appendix 5-28 OLS GDPK as independent variable: 1990-2015 
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Appendix 5-29 OLS GDPK as independent variable year 1990 
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Appendix 5-30 OLS GDPK as independent variable year 2000 
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Appendix 5-31 OLS GDPK as independent variable year 2010 
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Appendix 5-32 OLS Gini and GDPK as independent variables: 1990-2015 
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Appendix 5-33 OLS Gini and GDPK as independent variables year 1990 
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Appendix 5-34 OLS Gini and GDPK as independent variables year 2000 
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Appendix 5-35 OLS Gini and GDPK as independent variables year 2010 
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Appendix 5-36 OLS Gini as independent variable, imputed data 1990-2015 
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Appendix 5-37 OLS Gini as independent variable, imputed data year 1990 
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Appendix 5-38 OLS Gini as independent variable, imputed data year 2000 
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Appendix 5-39 OLS Gini as independent variable, imputed data year 2010 

 

  



H .  J a c o b  S e i l ø  P a g e  | 253 

 

 

Appendix 5-40 OLS GDPK as independent variable, imputed data 1990-2015 

 

  



H .  J a c o b  S e i l ø  P a g e  | 254 

 

 

Appendix 5-41 OLS GDPK as independent variable, imputed data year 1990 
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Appendix 5-42 OLS GDPK as independent variable, imputed data year 2000 
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Appendix 5-43 OLS GDPK as independent variable, imputed data year 2010 
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Appendix 5-44 OLS Gini and GDPK as independent variables, imputed data 1990-2015 
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Appendix 5-45 OLS Gini and GDPK as independent variables, imputed data 1990 

 

  



H .  J a c o b  S e i l ø  P a g e  | 259 

 

 

Appendix 5-46 OLS Gini and GDPK as independent variables, imputed data 2000 
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Appendix 5-47 OLS Gini and GDPK as independent variables, imputed data 2010 
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Appendix 5-48 Fixed Effect model Gini as independent variable 1990-2015 
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Appendix 5-49 Fixed Effect model GDPK as independent variable 1990-2015 
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Appendix 5-50 Fixed Effect model Gini and GDPK as independent variables 1990-2015 
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Appendix 5-51 Random Effects model Gini as independent variable 1990-2015 
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Appendix 5-52 Random Effects model GDPK as independent variable 1990-2015 
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Appendix 5-53 Random Effects model Gini and GDPK as independent variables 1990-
2015 

 

  



H .  J a c o b  S e i l ø  P a g e  | 267 

 

 

Appendix 5-54 Fixed Effect model Gini as independent variable 1990-2015, Multiple 

Imputation. 
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Appendix 5-55 Fixed Effect model GDPK as independent variable 1990-2015, Multiple 
Imputation. 
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Appendix 5-56 Fixed Effect model Gini and GDPK as independent variables 1990-2015, 
Multiple Imputation 
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Appendix 5-57 Random Effects model Gini as independent variable 1990-2015, 
Maximum Likelihood Estimate. 
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Appendix 5-58 Random Effects model GDPK as independent variable 1990-2015, 
Maximum Likelihood Estimate. 
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Appendix 5-59 Random Effects model Gini and GDPK as independent variables 1990-
2015, Maximum Likelihood Estimate. 

 

  



H .  J a c o b  S e i l ø  P a g e  | 273 

 

 

Appendix 5-60 Fixed Effect model Gini as independent variable 1990-2015, Simple 
Imputation. 
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Appendix 5-61 Fixed Effect model GDPK as independent variable 1990-2015, Simple 
Imputation. 
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Appendix 5-62 Fixed Effect model Gini and GDPK as independent variables 1990-2015, 
Simple Imputation. 
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Appendix 5-63 Random Effects model Gini as independent variable 1990-2015, Simple 
Imputation. 
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Appendix 5-64 Random Effects model GDPK as independent variable 1990-2015, 
Simple Imputation. 
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Appendix 5-65 Random Effects model Gini and GDPK as independent variables 1990-
2015, Simple Imputation. 

 

 




