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Preface

In the end of March 2014, I sent my first PhD-proposal to prof. Graafland. Two weeks later I drove to
Tilburg to discuss its content and to determine the research focus more specifically. Just a few days
afterwards, the English version of Piketty’s Capital in the 21 st Century was launched. To my research, it
was a gift from heaven (or maybe I simply had a good sense of timing?). Of course it was the first book I
read to prepare for the empirical analysis, and while I continued I watched the attention for inequality grow
stronger in the public debate and among economists. There was one thing that lacked however, and that
was a solid collection of facts to underpin the arguments from both sides.
Now we are five years later, and public awareness about inequality is greater than ever. Yet, much
is still unclear about how inequality impacts our societies. With my research I hope to make a tiny empirical
contribution, to help raise the discussion beyond a mere clash of different moralities. I also hope to
contribute to shifting the dominant view in economics, as well as in wider society, that takes individuals as
a starting point for analysis, towards a view which acknowledges that it is the relationships and their being
part of a community that makes people’s lives meaningful.
And so it is with mine. This thesis would not have been possible without the many people I am
connected with. Most significantly, I am intensely grateful to prof. Graafland, who believed in me from the
start and gave me the enormous opportunity to do this research and to develop the capacities necessary to
do it. He has had a great impact on my life and gave me a chance to spend it meaningfully. I also want to
thank prof. Kooreman for his many critical yet constructive comments, which helped me greatly to improve
the quality of my research. Next, I just cannot express the gratitude I owe to my parents and my
grandmother, who supported me throughout my PhD in many ways. Last but not least, I am forever thankful
to the love of my life, without whom I would never have been able to finish. And to the Love that gives
meaning to every aspect and every form of life.
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1

Introduction

1.1

Background

If the 20th century was the era of the triumph of capitalism and the end of history, the beginning of the 21st
century has seen a turn of events that lead to renewed critical interest in the foundations and assumptions
of the capitalist economic model (i.e. Ostry et al., 2016; Acemoglu and Robinson, 2015). Even though on
average Western countries are richer than ever before, an undercurrent of widespread discomfort and
uncertainty has been revealed in recent years (Wilkinson and Picket, 2010). In almost all European countries
this has manifested itself in the rise of populist, anti-elite and anti-immigrant political parties while in the
US a president has been elected that is the embodiment of the working class’ resentment of the society and
its governance structures they live in (Pastor and Veronesi, 2018; Inglehart and Norris, 2016). While these
politicians generally embrace the traditional neoliberal approach to economic policy, with its ideal of small
government and low taxes that is supposed to stimulate growth and enable the self-realization of citizens,
they increasingly take a nationalist stance on international trade issues. This attitude results from the idea,
contrary to previous beliefs and economic thinking, that free trade harms job security and increases
inequality.
Another catalyst for economic scientists to return to basic macroeconomic questions has been the
financial crisis of 2008 (Stiglitz, 2012), which was the first economic crisis in human history in which top
income groups were not harmed (Piketty, 2014; Piketty and Saez, 2013). The impulse of this crisis to
fundamental economic research thus far culminated in the publication in 2014 of Piketty’s Capital in the
twenty-first century. While the policy implications of his analysis received significant criticism by leading
economic policy makers, it presents an excellent overview of the development of both income and wealth
inequality during the last two centuries. One of the major findings of Piketty is that during the years of high
economic growth in Europe, income inequality was kept low by intensive government regulation with top
marginal tax rates of up to 90%. Since the liberalization wave of the 1980s and 1990s, however, most of
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the economic growth has gone to the top 10%, resulting in a quick return of inequality from a historic low
to its pre-WWII levels. This combination of events led to the conclusion that growing income inequality,
but especially wealth inequality, is a natural rule of capitalism. Thus, Piketty complemented Joseph Stiglitz
who rejects the idea of ‘trickle-down economics’. Despite the technicality of his story, the extensive
research by Piketty has spurred a broad debate in Western societies, and invitations to speak at national and
supranational parliaments. The debate further reveals deep divides and widespread dissatisfaction among
their citizens. However, the causes of income inequality and its rise, as well as its concrete impact on
societies, are relatively unknown as little empirical research has been done on a macroeconomic and
microeconomic level (Verme, 2011; Wilkinson and Pickett, 2010).
The rise in inequality has also increased the interest in broadening the scope of indicators used to
evaluate the success of economic policies. Although the notion that GDP per capita as a measure for a
country’s success has serious limits is an ancient one, only recently has research on alternatives in the field
of subjective well-being become more accepted by mainstream science. While scientific research on the
relationship between various economic and social indicators and life satisfaction has been going on for
quite some time, it has increased exponentially over the last decade. A lot of effort has been put into finding
an alternative to the materialism-focused GDP per capita and testing its suitability for economic and other
research. With the availability of a set of reliable subjective well-being indicators, a debate has started about
whether income growth and a high GDP per capita indeed automatically mean that people experience a
high level of life satisfaction. The rise of anti-immigrant, anti-democratic politicians across Western
countries illustrates that a high (average) income level does not automatically create stable, peaceful, and
happy societies. In addition to income and material comfort, there seem to be other factors affecting health,
mental wellbeing and general satisfaction with life.
The interest in gaining a better understanding of income inequality is now spreading towards
subjective well-being research, in a quest to find whether high income inequality really is a problem.
Besides a mere scientific interest in the matter, the issue is also important to the heated social debate on the
causes and consequences of income inequality (Aghion et al., 1999). On one side are those who claim
3

inequality is not the problem (Apergis et al., 2014; Zagorski, 2014; Norberg, 2002; Scully, 2002; Berggren,
1999). Instead, they point to individual responsibility and a lack of economic freedom which prevents
common citizens to seize economic opportunities. On the other side stand politicians and scientists who
claim that the lack of government regulation of the market, including tax policies, credit, labor market, and
business regulations, has led to power differences which translate into both wealth and income inequality
(Bennett and Nikolaev, 2014; Piketty, 2014; Stiglitz, 2012, 2002; Wilkinson and Pickett, 2010; Goldberg
and Pavcnik, 2007). This inequality further reinforces power differences and harms communities through
social cohesion effects, reducing people’s control over their lives as well as the potential for social mobility,
which would be the ultimate cause of the dissatisfaction.
On the macroeconomic level, we now have a reliable set of data on life satisfaction for a large
number of countries, whereas for income inequality we have not only the data from Piketty and his team
but also Solt’s database, that are well-suited for solid econometric analysis. The big question, of why the
growing income inequality is a problem and how this affects societies and their citizens, can thus be
investigated with the use of a panel of countries throughout more than 20 years. An important starting point
for answering this question has been given by Wilkinson and Pickett (2010), who link a variety of health
and social problems to income inequality. That there is strong correlation between income inequality,
physical and mental health, and other aspects of well-being hints at the relational nature of human beings.
It seems only natural for mankind to evaluate their own state of well-being in contrast to that of others, in
which social or inter-relational aspects play an important role (Boyce et al., 2010; Luttmer, 2005; Helliwell
and Putnam, 2004). However, whether there is a causal relationship between income inequality and social
problems, and, if so, how it works and in which direction it goes, is still open for discussion. If there is, we
would want to understand the nature of that causal relationship, as well as what can be done to influence it.
In other words, it comes down to the age-old question of what makes a good society and what can be done
to ensure that everyone benefits from economic growth and development. Does ‘the market’ have the
answer, or is there a role for the government to make the market work for the good of all? More specifically,
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the question is how the market setting influences income inequality, how it impacts on societies and the
attitudes of the individuals making up these societies.

1.2

Focus of this study

In this section, I will describe the focus of this study and its context in a general way. In each chapter, I will
discuss the specific choices and methodology in detail. While Wilkinson and Pickett (2010) have
convincingly argued that inequality negatively affects (average) physical and mental health (at countrylevel), fairly limited research has been done on the relationship between inequality and life satisfaction,
especially on the drivers of this relationship. Whether a relationship exists from inequality to life
satisfaction, and the exact mechanisms through which it works, are still rather obscure. In this thesis I will
look at how the level of income inequality is related to institutions of economic freedom and what the
relationship of different indicators for income inequality (e.g. Gini coefficient before taxes, Gini coefficient
after taxes, income share of top 10% and top 1%) is to life satisfaction. In addition to life satisfaction, I also
look at trust as an alternative measure that captures the social dimensions of the impact of income inequality.

1.2.1 Economic freedom and income inequality
When it comes to the question what causes inequality, the traditional capitalist view is that income
inequality is a natural phenomenon in an environment where competitive market forces determine
outcomes. In addition, some economists believe relative equality of income is a requirement for
development. Piketty (2014) supports this, considering inequality as a negative externality that needs to,
but can only partly, be rectified by governments in order to sustain Western economies as they are organized
right now. At the same time, how much income inequality one ends up with also depends for a large degree
on (the quality of) institutions (Chong and Gradstein, 2007; Chong and Calderon, 2000). Income inequality
patterns are generally rooted in a country’s cultural and political traditions, which determine institutions
such as the government system, the justice system and the tax system. While there are various ways to
approach these, I chose to measure the concrete manifestation of these traditions and their impact on the
5

organization of the economy by looking at the concept of economic freedom (Gwartney et al., 2004).
Economic freedom is defined as an economic setting in which markets determine the allocation of goods
and resources, based on secure property rights and the freedom of individuals to make their own (economic)
decisions. To economic analysis, the concept of economic freedom provides a benchmark for limited
government intervention, which provides a scaled indicator of the degree in which market forces are
regulated, and hence of the role institutions altogether play in an economy. An environment of full economic
freedom, without any regulation of markets by institutions like governments or collective bargaining,
provides a lot of space for exploiting differences in power, and as such is often linked to higher levels of
inequality. Especially since the financial crisis, a number of economists have argued for the important role
of economic liberalization as a cause of the growth in inequality over the last decades. Most significantly,
Nobel-prize winner Joseph Stiglitz (2012) has strongly linked the growing inequality to the Anglo-saxon
model of capitalism which gives too much space for rent-seeking to leading economic and political actors.
In more recent years, renewed interest in sociological topics by economists has moreover turned attention
to the importance of communities, and their role in the interaction between economic freedom and
inequality (e.g. Rajan 2019). The concept of economic freedom comprises, however, several different
aspects of economic freedom, which are small government (or limited government involvement in the
economy), rule of law, sound money, free trade, and freedom from regulation, that do not necessarily have
a similar effect on income inequality.
Apart from economic freedom, variables that are of interest for understanding the causes of income
inequality involve historical developments such as the type of judicial system, democratic tradition, and
cultural factors. However, I chose to focus on the five dimensions of economic freedom, as they offer a
diverse set of institutional variables and are measured through a consistent, comparable and objective set
of indicators based on a clear underlying methodology that can be used free from ideological concerns
(though their definition is, naturally, ideological). This means that this set of indicators lends itself better
for quantitative econometric research and comparison with other economic variables. In addition, economic
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freedom can more easily be influenced than culture and historical developments, making it more relevant
socially and politically.
Specifically, I looked at the relationship between the five sub-indices that capture different aspects
of economic freedom, and income inequality. When studying income inequality, one matter to consider is
whether one should look at gross (pre-tax) income inequality, or net (after-tax) income inequality. Net
inequality is probably most interesting for citizens, as this determines what they actually are able to spend.
On the other hand, net income inequality is strongly influenced by the tax system of a country, and therefore
cannot tell us anything about the need or effectiveness of government interference through (progressive)
tax policies. Thus, if one wants to minimize distortion of the economy by the government while still
repairing high inequality, gross income inequality would be more interesting to study. In this research I
looked at both measures. I mostly used Gini coefficients to measure income inequality, as these are available
for most countries for many years. For other income inequality measures, data are sparse and therefore they
make thorough analysis much harder and less reliable. In the fourth chapter I also consider income shares
of the top 10% and of the top 1% (after taxes), as the availability of these data has increased vastly over the
past few years, whereas in chapter five I include relative income measures based on data from the World
Values Survey.

1.2.2 Income inequality and life satisfaction
In this thesis I start by following the common trend, focusing primarily on average life satisfaction, because
I want to analyze the impact of income inequality on society as a whole. For this, individual differences are
important, but the expectation based on theory and literature is that these will level out due to individual
factors such as values, personal health status, and relational status. In addition, I am ultimately interested
in the level of life satisfaction as this is an important precondition for a successful society even if it alone
cannot guarantee it. Next, I complement this research by broadening my concept of inequality to include
not only general income inequality, but also inequality in life satisfaction and, for the chapters based on
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data from the World Values Survey, relative income of individuals compared to reference groups. In this,
we follow several lines of reasoning found in the literature.
Whereas Piketty focused on gathering data about the magnitude of inequality and the relationship
between income inequality and wealth inequality, what is also interesting for scientists and politicians is
how it affects the functioning of our economy and our daily lives. Thus far little empirical research has
been conducted in this area. Theoretically though, a lot of work has been done, arguing that one of the main
channels through which income inequality affects societies is through social stratification (Gallego, 2016;
Becchetti et al., 2014; Caruso and Schneider, 2011; Delhey and Kohler, 2011; Ovaska and Takashima,
2010). This phenomenon refers to the fact that most societies are made up of different groups based on
historically determined distributions of wealth, employment situation, social status and hence control over
one’s life (Kerbo, 2017). Throughout history, especially in Western countries, social mobility, that is the
opportunity to move up and down the ladder of the income distribution and the attached social status, has
been low (Piketty 2014). After the WWII, however, the strong intervention of governments targeting
income inequality, and the creation of the welfare state with the extra tax money collected as a result,
opened up a world of opportunities for citizens across the developed world. Since the liberalization in the
1980s, however, according to Piketty the increase in income inequality is setting societies back to the
historical situation again, the main reason being that taxation of income from wealth is much lower than
taxation of income from work. In the literature, it is this very effect of income inequality on social mobility,
reinforcing existing social divisions and limiting peoples’ control over their lives that is supposed to harm
societies’ well-being. The underlying idea is that people are unhappy when they are unable to exercise
control over important life decisions, which makes them unable to fully use their creative capacity.
Basically, this comes down to a sense of powerlessness and hence, it is the people who feel most powerless
who feel least happy. This powerlessness can be driven by many factors besides merely the economic
context, including vulnerability and ethnicity.
This theory, and the precise impact on well-being in societies, has never been investigated on a
large scale for different reasons. When we want to know what is a good society, we need to look beyond
8

GDP per capita to take into account non-material factors that make a society stable and peaceful. Another
task for current researchers is therefore to dig into this, gaining insight into the relationship between income
inequality and indicators of the broader concept of human flourishing. While social mobility is quite a
complex issue and hard to measure, a major related indicator of human flourishing is the concept of
‘subjective well-being’. During the last decades, the research on subjective well-being has given several
options to measure a society’s overall success, ranging from the more feelings-oriented happiness to the
more evaluative life satisfaction The advantage of life satisfaction over other measures such as happiness
is that it is a more consistent measure that involves an evaluation of life instead of being heavily influenced
by one’s feelings or short-term mood (Diener et al. 2002).
In contrast to GDP per capita, life satisfaction does to some extent incorporate non-material factors
that are important to human beings. However, one argument that is often forwarded against the use of life
satisfaction and other subjective well-being measures is that they are culturally sensitive and subjective,
making interpersonal comparisons impossible. In order to be able to compare different countries, it is
necessary to deal with these aspects. Currently, the researchers who gathered the data have paid attention
to the cultural issue, by asking the question differently in different cultures. As a number of papers have
shown, the current life satisfaction measures offer scores that are well-comparable across countries and that
correlate with a large number of health indicators (Diener et al., 2010a, 2010b; Helliwell, 2006; Diener and
Suh, 1997; Veenhoven, 1995) With respect to the subjectivity, as discussed above life satisfaction is
preferable over other well-being measures. In addition, we can reasonably assume that when we use a large
enough sample per country, extreme scores resulting from subjectivity will level out if we take the average
per country. Therefore, if we moreover concentrate on within-country differences as I do in the fourth and
fifth chapter, this should not be a problem.
A major assumption is that the perception of inequality and its effect on social mobility can differ
across countries, making the relationship between income inequality and life satisfaction dependent on
these perceptions (Schneider, 2012). If individuals perceive income inequality as an opportunity for
economic improvement, they might not be affected, or feel increased satisfaction with higher income
9

inequality. Consequently, it is argued that, besides average life satisfaction, it is the inequality in life
satisfaction, that is the different experiences of life satisfaction derived from individuals’ perceptions, that
is most strongly affected by income inequality. Regarding relative income, this more directly measures the
perception of income inequality as such measures based on comparison with the income of reference groups
are more easily observed than inequality measured by an abstract concept such as the Gini coefficient.
Moreover, relative income constitutes a definition of inequality that intrinsically captures the social aspects
of inequality, as it centers not on a general statistic but on a direct relationship between two or more concrete
groups of people.

1.2.3 Income inequality and trust
Life satisfaction, as most subjective well-being measures, is essentially an individual-centered type of
measure that only captures various social dimensions of well-being indirectly. It measures a society’s wellbeing by averaging individual scores within a country, but does not explicitly take into account
interpersonal aspects. Human beings though are relational by nature, and therefore cannot thrive when
living in isolation. This relational nature of human beings implies that a good society is one in which also
the relationships between the individual citizens are sound. This means that, although good relationships
are essential to high life satisfaction, in order to get a fuller picture that acknowledges the importance of
communities and relationships, it is insufficient to look at society’s well-being as the simple aggregation of
the satisfaction of the individuals that make up that society. Rather, when researching the broad concept of
a ‘good society’, social aspects play an important role, and therefore need to be taken into account explicitly.
(Schneider, 2012; Helliwell et al., 2009; Helliwell and Putnam, 2004). Hence, we need an approach that
appreciates this relational dimension of well-being and the importance of social connectedness by including
a measure that captures what is going on between individuals, which is usually called social capital or social
cohesion.
Besides studying the effect of income inequality on life satisfaction, I therefore attempt to
acknowledge the relational nature of human beings and the social dimension of well-being by extending
10

my analysis with the inclusion of an indicator for social capital, of which a major component is generalized
trust. Trust is a variable that more directly measures the interpersonal aspects of a society, constituting of a
direct evaluation of individuals’ attitudes towards their surroundings and the community of which they are
a part. Referring to personal trust, Rousseau et al. (1998) define trust as a sort of psychological state in
which one accepts vulnerability based on positive expectations of the intentions or behavior of another
person. In other words, it means that people are willing to take risks in relationships with other people
because they expect others will take similar risks to provide goods or services or behavior that are to their
mutual benefit.
When studying trust, an important question is what kind of trust we are looking at. There are
different ways to approach trust as an economic variable. A common distinction is between in-group trust
and out-group trust. In-group trust can be defined as trust between companies operating in the same market,
or between family members, neighbors, or people within the same class or ethnic group. Out-group trust
focuses on trust between, for example, companies and consumers, or those outside one’s inner circle of
family, neighbors, class or ethnic group. Most macroeconomic literature uses the concept of generalized
trust, which is defined as whether people trust other people in general. 1 Thereby, it rather measures outgroup trust. Although generalized trust is also measured at the individual level, like life satisfaction, it
captures what goes on between individuals, as it directly deals with interpersonal relationships and how one
feels towards the rest of society. Trust affects how people interact with each other, and therefore trust by
one individual directly influences trust by others in a society. This means that average trust tells a lot about
the society. Moreover, trust has an important but often implicit and therefore ignored meaning to
economics. In every society, a certain level of trust is a prerequisite for an economy to keep functioning, as
this enables people to engage in trade and other constructive activities. It also lowers transaction costs and
enhances stability and peaceful interaction among members of a society. If people mutually trust each other,
this leads to generalized reciprocity, a term coined by Putnam (1993, 2000). Conclusively, the combination

In the literature, generalized trust is also commonly referred to as social trust, where ‘trust’ can be defined in many
ways and directed towards many different ends (i.e. trust in the market/companies, trust in the government, etc.).
1

11

of life satisfaction and trust best reflects the state of a society as whole. Therefore, including trust in our
analysis is a useful addition and provides a valuable robustness check of our research on income inequality
and life satisfaction.
Research on trust has taken off only recently, although it has gotten marginal attention for quite
some time already (Berggren and Jordahl, 2006; Bjørnskov, 2005; Helliwell and Putnam, 2004), as has
research on the relationship of well-being and trust with various other socioeconomic indicators (Rözer and
Volker, 2016; Barone and Mocetti, 2015; Fairbrother and Martin, 2013; Steijn and Lancee, 2011; Elgar and
Aitken, 2011; Oishi et al., 2011; Leigh, 2006; Zak and Knack, 2001; Knack and Keefer, 1997; Kawachi et
al., 1997). Considering the relationship between income inequality and trust, little empirical research has
been done. The issue has been picked up, however, over the last couple of years, leading to the general
conclusion that inequality undermines people’s willingness to trust others, particularly people other than
family and friends. Most notably, Fairbrother and Martin (2013) investigated four lines of reasoning about
this impact. First, the relationship from income inequality to trust might run through socio-psychological
effects. Secondly, it might derive from recent personal experiences. Thirdly, it could be rooted in personal
experiences at formative moments in life, while lastly, long-lasting high levels of inequality may affect the
culture of a society and thereby make the people less inclined to trust each other. Fairbrother and Martin’s
research most strongly confirmed this last argument, suggesting that trust builds slowly, whereas inequality
affects trust through a variety of social mechanisms and cultural factors.
Whereas income inequality may negatively impact on trust directly, following the argument by
Schneider (2012) it can be assumed that the strongest effect may be indirect through life satisfaction
inequality as a mediation channel. As life satisfaction inequality captures how people perceive income
inequality, we can expect life satisfaction inequality to be more closely associated with generalized trust
than income inequality. Therefore, I chose to focus in chapter three on the relationship from income
inequality to life satisfaction inequality and trust.
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1.2.4 Micro determinants of the relationship between income inequality and life satisfaction
In this thesis, I investigate the relationship between income inequality and well-being on both the
macroeconomic level and the microeconomic level. The relationship between national indicators of income
inequality and average life satisfaction per country has gotten quite some attention in literature and seems
well established both theoretically and empirically, even if not to the level of detail and econometric
thoroughness of our research. A subsequent question is whether a similar relationship can be confirmed
with micro data. Also, we want to understand whether the relationship is the result of a similar impact of
income inequality on all (income) groups in society, or whether it applies only to specific groups. In the
second part of the thesis I therefore zoom in and analyze the same variables on a microeconomic scale. The
micro research serves two purposes. First, it will provide insight into the robustness of the macro results by
checking if similar relationships can be identified at the micro level. Second, micro research provides the
opportunity to analyze variation in the relevance of the hypothesized relationship between income
inequality, life satisfaction and trust for different groups of individuals.
Thus far, most papers focused either entirely on macroeconomic factors or on sociological or
psychological determinants of subjective well-being. While income inequality certainly is a
macroeconomic statistic, the theoretical basis for its impact on life satisfaction is microeconomic. The main
reason for its negative relationship to life satisfaction is that it signals division and social distances in
society. Therefore high income inequality is often associated with low levels of trust and low quality of
society. If income inequality indeed has the impact on society that our macroeconomic model hypothesizes,
this should manifest itself on micro-level life satisfaction. There are two lines of reasoning for this
relationship with micro life satisfaction. First, one category of researchers, of which Becchetti et al. (2014)
is the most important recent study, asserts that income inequality causes social distance because it has very
negative consequences for specific groups (low income, powerless, minorities). A second line of thought,
of which Wilkinson and Pickett (2010) is the most famous representor, asserts that income inequality affects
all groups in society, including the well-off and healthy people. Whereas Becchetti et al. did not use panel
analysis and only checked for two specific income categories based on an arbitrary cut-off line, Wilkinson
13

and Pickett mainly base their conclusion on correlations and comparison of rich countries with poorer
countries instead of panel analysis differentiating for income classes within countries.

1.2.5 Micro determinants of the relationship between income inequality and trust
For trust, just like for life satisfaction, most literature thus far focused on either average trust within
countries or on psychological factors contributing to trust. In my thesis, I will contribute by investigating
the socioeconomic context of trust at a personal level. Country-level or generalized trust is closely related
to macroeconomic factors such as GDP per capita and inequality in income and life satisfaction. However,
generalized trust derives from the inclination of individuals to trust their fellow citizens. In order to
understand generalized trust, it is therefore important to understand generalized trust at the individual level.
While life satisfaction may depend on a lot of individual characteristics as well as culturally
determined attitudes to life, trust is per definition a variable that depends on one’s relationship to the broader
society and explicitly measures how one perceives the interaction with people one does not personally
know. Therefore it can be expected that, at the personal level, macro income inequality will affect trust.
However, one could also argue that trust is more based on the close environment rather than the society at
large. If the strength of the local community is important, then national factors such as income inequality
will play a less important role. It is however to be expected that this depends on the outlook of a person.
Therefore, again an important question is whether income inequality leads to a reduction in trust across the
whole population, or only for specific groups.

1.2.6 Schematic representation of the research model
In this thesis, I empirically test the relationships as shown in Figure 1.1 below. My research centers around
the phenomenon of income inequality, on the one side investigating its causes and on the other zooming in
on its relationships with life satisfaction and trust. Hence, the empirical analysis begins with the relationship
between economic freedom and income inequality, and between income inequality and country-level life
satisfaction, considering income inequality as a mediator between economic freedom and life satisfaction.
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Next, I will look at the relationship between income inequality and life satisfaction inequality, as well as
between these two indicators and generalized trust. Third, I will return to the relationship between income
inequality and life satisfaction, in which the latter is measured at the individual level. Finally, I will also
consider the relationship between income inequality and individual trust. I chose to focus on these two
relationships based on the results of the first half of my research. Of course, there are other relationships
that can be thought of, including reverse relationships, which I discuss when necessary to the research in
the specific chapters. However, the relationships represented in the figure below seem theoretically and
empirically most relevant.

Figure 1.1

Conceptual framework of the study
(Average) Life Satisfaction
Chs. 2, 4

Economic Freedom:
1. Tax freedom
2. Property rights
3. Monetary freedom
4. Trade freedom
5. Regulation freedom

Ch. 2
Income Inequality

Ch. 3

Life Satisfaction Inequality
Ch. 3

Chs. 3, 5

Generalized Trust

1.3

Research questions

This brings us to the central research question:

How do the various aspects of economic freedom relate to life satisfaction (inequality) and trust,
through their relationship with income inequality?

We have broken this question down into the following sub-questions, in which we focus both on the
macroeconomic and microeconomic relationships:
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1 How does economic freedom relate to income inequality in different countries? (Chapter 2)
2 How does income inequality relate to average life satisfaction in different countries? (Chapter 2)
3 How does income inequality relate to inequality in life satisfaction in different countries? (Chapter 3)
4 How do income inequality and life satisfaction inequality relate to trust? (Chapter 3)
5 How does the relationship between income inequality and life satisfaction vary for different income
groups at the micro-level? (Chapter 4)
6 How does the relationship between income inequality and trust vary for different social-demographic
groups at the micro-level? (Chapter 5)

In chapter 2 I analyze the relationships between economic freedom and income inequality and between
income inequality and average life satisfaction, answering questions 1 and 2. In the next chapter, I
investigate the relationships between income inequality and life satisfaction inequality, and the relationships
of income inequality and life satisfaction inequality with generalized trust, which are the subject of
questions 3 and 4. In chapter 4, I research the relationship between income inequality and microeconomic
life satisfaction (question 5), whereas in chapter 5 I focus on the relationship between income inequality
and microeconomic trust (question 6).

1.4

Methodology and data sources

Throughout my analysis I will employ different research methods. The second and third chapters consist of
macroeconomic analysis, based on multiple regression panel models, while the fourth and fifth chapters are
based on analyses of series of cross-sections combining micro- and macroeconomic data.2 The second
chapter sets the background, analyzing the relationship between economic freedom and income inequality
while also attempting to determine how this relationship affects the indirect relationship between economic
freedom and country-level life satisfaction. The analysis is based on a sample of 169-250 observations from

2

An overview of the countries included in the dataset can be found in Appendix 2.
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21 OECD countries over a period of 25 years. The random effects model is preferred as it is more efficient,
allowing for between-country variation, but a significant Hausman test implies that there are unobserved
country-specific effects or missing variables that bias the results and should be accounted for through the
use of fixed effects. Besides this issue, there is the risk of correlation between the residuals of both
regressions of life satisfaction and income inequality. This can be dealt with through the method of
conditional mixed process estimation (CMP) with robust standard errors. CMP fits seemingly unrelated
systems and controls for potential correlation. In order to limit the chance of reverse causality, I use
economic freedom indicators with a lag of 5 years. Finally, the robust standard errors control for
heteroscedasticity. In addition to the general regression analysis, mediation tests are done to more
specifically identify to what extent income inequality mediates the relationship between economic freedom
and life satisfaction. For this Sobel tests are used. The methodology section of the next chapter contains a
more detailed discussion.
In the third chapter, the research widens towards life satisfaction inequality and trust, in order to
get a more complete picture of the effects of income inequality on society, as discussed above. I employ a
sample of 25 OECD countries over the same 25-year period. Unfortunately, the number of observations for
trust is limited, leaving a sample of only 77 observations in the final model. For the first part, the analysis
of the relationship between income inequality and life satisfaction inequality, the sample contains 413
observations. I use again the CMP estimation method which does not only control for correlations of the
residuals of life satisfaction inequality and trust, but also allows variation in number of observations per
variable. This is an advantage for our model, since we have more observations for estimating the equation
for life satisfaction inequality than for the equation of trust. As in chapter two, the regression analysis is
concluded with Sobel tests on mediation of the relationship between income inequality and trust through
life satisfaction inequality.
For the next two chapters, I employ a slightly different methodology as I extend the research to
include microeconomic data. Essentially, the fourth chapter repeats the analysis in chapter two but instead
of looking at country-level life satisfaction, the focus is on individual life satisfaction. In addition, I try to
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answer the question how the presumed relationship between income inequality and life satisfaction differs
for different income groups. Methodologically, the data show variation at two different levels, besides the
still present country- and time variation, being the individual level as well as the macroeconomic level.
Hence, I switch to multilevel panel analysis with a vastly increased sample of 152,494 observations from
42 countries from a period of 25 years. Again Hausman tests were used to determine what type of panel
model is most suitable. Due to the nature of World Values Survey data, the observations are not a true panel
as for each wave new participants are interviewed. Nonetheless, the World Values Survey claims that the
interviewees make up a sample that is representative of the countries’ populations as a whole. 3 Therefore I
treat the sample as if it were a panel, allowing the use of standard panel analysis which has the advantage
that it controls for potential correlation between the observations per country that is not explained by the
variables included in the model.
In the fifth and last empirical chapter, I go back to the model on income inequality and trust, to
analyze it at the individual level. However, instead of life satisfaction inequality, I consider different
definitions of relative income, and, as in the fourth chapter, I attempt to determine how the relationship
between income inequality and trust differs for different social groups. Besides income level, I also look at
gender, age, faith and religious denominations as moderators of this impact. 4 The sample is further extended
to include 179,164 observations from 58 countries, from a period of 20 years. Since in the World Values
Survey trust at the individual level is defined as a binary variable though, I cannot use a panel model based
on ordinary least squares anymore. Instead, I employ a logistic regression model with country-time

3

As indicated in the methodology section on the website of the World Values Survey, they explain they prefer the use
of a “full probability sample of the population aged 18 years and older”. They however recognize the difficulty with
gathering such a sample and therefore also allow a “national representative sample based on multi-staged territorial
stratified selection”. (http://www.worldvaluessurvey.org/WVSContents.jsp)
4
In order to be complete we should also consider ethnicity as a socio-demographic moderator variable. However, we
chose not to for various reasons. These include the fact that ethnicity is a complex concept with a vast amount of
literature that would require me to go far beyond the scope of the main subject. In addition, including ethnicity would
vastly reduce the number of observations while it varies greatly per country. Hence, for the sake of focus and
simplicity, we decided to leave this subject to specific future research.
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interaction dummies to control for correlation at the country-level and among the different waves. For the
evaluation of the interaction effects likelihood ratio tests are conducted.
As for the data, in the second and third chapter I use the Veenhoven Database of Happiness for life
satisfaction (inequality) data whereas for the data for economic freedom, I include indicators from both the
Fraser Institute and the Heritage Foundation. Throughout my analysis, Frederick Solt’s Standardized World
Income Inequality Database (SWIID) is my main source of data on income inequality, complemented by
data from Piketty’s World Inequality Database (WID). The World Bank is the major source of the control
variables, while I use country-level trust data from the Institute of Social Studies. For the fourth and fifth
chapter I make extensive use of data from the World Values Survey and European Values Survey. More
details can be found in the respective chapters.

Table 1.1 Overview of methodology and data

Chapter 2

Econometric method

Number of observations

Number of countries

Random effects CMP

169 - 250

21

77 – 413

25

with robust standard errors
Chapter 3

Random effects CMP
with robust standard errors

Chapter 4

Fixed effects panel analysis

152,494

42

Chapter 5

Logistic regression with country-

179,164

58

and time-fixed effects

19

Table 1.2 Overview of dependent, independent and control variables of the various models
Chapter
Dependent
variables

2
Net Gini
Gross Gini
Life Satisfaction

3

4

5

Life satisfaction
(individual)
Life satisfaction
inequality
Social trust

Independent
variables

Economic Freedom
(5 dimensions)

Net
Gini
coefficient

Net Gini coefficient
(WID top 10%, WID
top 1%)

Control variables

Christian (%)
Muslim (%)
Female participation
Political rights
Civil liberty
Industrial sector (%)
Age structure

Christian (%)
Muslim (%)
Female (%)
Political rights
Civil liberty

Religion (4 dummies)
Religiosity
Male/female
Marital status

Social trust
(individual)
Net Gini (3 relative
income measures),
interaction
with
demographic variables
Religion (4 dummies)
Religiosity
Male/Female
Marital status

65+ (%)
Age dependency
ratio
Exports

Age cohort

Age cohort

Ln GDP/capita
Personal income

Personal income

Unemployed

Unemployed

Openness
Part time work
Urbanization
FDI
Nordic dummy
Ln GDP/capita
Child mortality
Temperature
Inflation
Unemployment
Monarchy dummy

Urbanization

Ln GDP/capita
Child mortality

Unemployment
Monarchy
dummy
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2

Economic freedom, income inequality and life satisfaction in OECD
countries5

‘The real question is not whether the market economy works or not. It is whether it works the way we want
it to work’. Tomáš Sedláček (2012: page 319)

2.1

Introduction

Up until now, a vast amount of literature has been produced on the variables affecting subjective well-being
measures (Frey and Stutzer 2001; Dolan et al. 2008; Blanchflower and Oswald 2011). One of the research
subjects which is still in its infancy, however, is the relationship between economic freedom and subjective
well-being. The concept of economic freedom relates to the degree of personal choice, voluntary exchange,
freedom of competition, and protection of privately owned property afforded by society (Gwartney et al.
2004). Previous research has shown that economic freedom stimulates life satisfaction (Veenhoven 2000;
Ovaska and Takashima 2006; Gropper et al. 2011). Graafland and Compen (2015) show that the positive
relationship between economic freedom and life satisfaction is mediated by income per capita and
generalized trust. Indeed, as many studies have shown, economic freedom stimulates income per capita or
economic growth (Dawson 1998; De Haan and Sturm 2000; Gwartney et al. 2004; De Haan et al. 2006;
Justesen 2008; Altman 2008), and other research has shown that income per capita increases subjective
well-being (Stevenson and Wolfers 2008; Fischer 2008). Trust has also been shown to be dependent on
economic freedom (Berggren and Jordahl 2006) as well as being a determinant of life satisfaction (Helliwell
2003; Helliwell 2006; Bjørnskov et al. 2007; Bjørnskov et al. 2010; Oishi et al. 2011).
Another potentially important mediator between economic freedom and life satisfaction, that has
not yet been researched, is income inequality, interest in which has been fueled by the publication of Piketty
(2014). With data based on fifteen years of research on income and wealth inequality, he shows that both

5

This chapter was published in the Journal of Happiness Studies, see Graafland and Lous (2018a).
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income and wealth inequality have been rising continuously since the 1980s. Sixty per cent of economic
growth since the 1960s has gone to the top 1% (Piketty and Saez 2013). According to Piketty, this has been
caused by a combination of market forces and economic policy. A high level of economic freedom implies,
amongst other things, low marginal tax rates that provide little room for redistributive policies (Berggren
1999). According to Piketty, low taxes signal that the government does not object to excessive remuneration
(also Dincer and Gunalp 2012). Economic freedom additionally includes a low level of government
regulation of financial, product, and labor markets, and this may further enhance inequality by enabling
those with economic power to use it to their personal benefit (Stiglitz 2012). Wilkinson & Pickett (2010)
argue that inequality negatively affects physical and mental health and therefore ultimately human
flourishing.
The central research question that we focus on in this chapter is therefore: How does income
inequality mediate the relationship between economic freedom and life satisfaction in OECD countries? In
order to answer this research question, we focus on two sub questions: First, how do (different dimensions
of) economic freedom relate to income inequality? Second, how does income inequality relate to life
satisfaction? By analyzing these questions, this paper aims to extend our knowledge of the role of income
inequality in the relationships between various indicators of economic freedom and life satisfaction in
Western countries.
This chapter is structured as follows. Section 2.2 introduces the conceptual framework and
hypotheses. Section 2.3 describes the data sources. Section 2.4 presents the results of the empirical analysis.
Section 2.5 summarizes the main findings and discusses some policy implications.

2.2

Conceptual Framework and literature review

Equality can be based on income, wealth, consumption or any other reasonable proxy for well-being (such
as job opportunities and social security). Most of the empirical research focuses on inequality of annual
income, because data for other types of inequality are less available and less measurable (Verme 2011;
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Piketty 2014). Income inequality is also important for many other dimensions of human well-being (e.g.
education, health, etc.). In this paper we therefore focus on income inequality within countries.
Economic freedom means that property rights are secure and that individuals are free to use,
exchange, or give their property to another as long as their actions do not violate the identical rights of
others (Gwartney et al. 1996). Economic freedom has several dimensions: low tax rates (small size of the
government), protection of property rights (rule of law), access to sound money (hard currency), freedom
to exchange goods and services internationally, and no regulatory restraints that limit the freedom of
exchange in credit, labor, and product markets.
In this section we will first discuss the relationship between the various aspects of economic
freedom and income inequality. Second, we describe the relationship between income inequality and life
satisfaction. Finally, the overall conceptual framework is presented.

2.2.1

Economic freedom and income inequality

Stiglitz (2012) argued that unfair policies and manipulation of the market through the underlying inequality
in political and economic power enabled the top 1% of the income distribution to receive a disproportionate
share of economic growth in the US for the last 30 years. This analysis is in line with Roine et al. (2009)
who argued, using data from Atkinson and Piketty’s World Top Income Database, that the high economic
growth during the last decades has been mainly beneficial to rich income groups. The increase in GDP did
not trickle down, something which holds equally for Anglo-Saxon and continental European countries. Yet,
in contrast to the Anglo-Saxon countries, increasing trade has not led to a further increase in the very top
incomes in continental Europe within the population class of the richest 10%. According to Roine et al.
(2009), this is due to strong labor market institutions and the equalizing role of the government.
This discussion indicates that inequality is related to government institutions and therefore to
(various dimensions of) economic freedom. Some previous studies showed that economic freedom
decreases income inequality in the longer run. Scully (2002) estimated that the index of economic freedom
has a small but significant negative impact on the Gini index. Also, Berggren (1999) found that sustained
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and gradual increases in economic freedom influence inequality measures negatively. He argued that one
cannot rightly claim on theoretical grounds that higher levels of economic freedom go hand in hand with
higher levels of income inequality. This relationship is unclear a priori; even when redistribution falls, if
the poor take advantage of changes in other variables of economic freedom (such as the protection of
property rights, or increased trade liberalization) more so than the rich, inequality may decrease (Gwartney
et al. 1996; De Vanssay and Spindler 1994). Hence, the freedom – inequality relationship should be
empirically tested. Using four different variables for inequality, Berggren (1999) tested this hypothesis
controlling for wealth and the illiteracy rate. In all regressions, he found that the lower the initial level of
economic freedom and the higher the change in economic freedom, the lower the level of inequality at the
end of the sample. Therefore, Berggren concluded that, for the poor, the relatively strong income–growth
effect due to a positive change in economic freedom outweighs an increase in income inequality from lower
redistributive policies. Berggren mentioned that trade liberalization and financial mobility drive these
findings, suggesting that poor people are employed in industries that benefit more from free trade. A
problem with Berggren’s analysis is that he used data from 1975-1985. In this period, the economic context
was different, especially, as explained by Piketty (2014), regarding inequality and the economic system.
This diminishes the relevance of Berggren’s article for the current state of the economy.
The paper by Bennett and Vedder (2013) looks at a more recent period. They found a non-linear,
parabolic relationship between economic freedom and inequality, concluding that in the very long run (at
least 10 years), increases in economic freedom might have a negative effect on inequality. However, they
also stated that this reduction in inequality falls in the same time period as the technology boom in the
1990s, and this could mean that this finding is related to exceptional circumstances. Apergis et al. (2014)
studied economic freedom and income inequality through a panel error correction model of US data over
the period 1981-2004. They found that economic freedom decreases inequality both in the short and in the
long run. On the other hand, Bennett and Nikolaev (2014) found that economic freedom is related to higher
levels of both net and gross Gini coefficients.
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In the literature, researchers have usually focused on only one of the five dimensions of economic
freedom or on the aggregate index (Berggren and Jordahl 2005; Norberg 2002; Jäntti and Jenkins 2010;
Berggren 1999; Gwartney et al. 2004). This is also the case with Hall and Lawson (2014), who made an
overview of empirical studies using the Economic Freedom Index of Fraser Institute. They found that over
two-thirds of 198 studies found a positive impact of economic freedom on well-being, while only 4% found
a negative impact. However, three of the studies that did find a negative influence in the overview of Hall
and Lawson concern the effect on income inequality. Hall and Lawson therefore conclude that the evidence
from these studies indeed indicates that more economic freedom may come at a price of an increase in
income inequality. Moreover, they did not look at the components of the index but only considered the
aggregate measure. In this paper, we hypothesize that the various dimensions of economic freedom may
have different, and partly opposite, effects on income inequality.
First, inequality may be positively related to tax freedom and negatively to the size of government,
of which tax income is a major indicator (Berggren and Jordahl 2006). Traditionally, one of the major tasks
of the government has been redistribution of income, as the ‘market for charity’ is usually subject to a
number of failures in large societies (Schwarze and Härpfer 2002). Piketty (2014) stated that income
inequality is mainly determined by tax policies. He argued that the progressivity of the tax system is an
indicator of the general social morale of a society. It has an important signal function as to what is acceptable
with respect to income inequality and therefore even affects income inequality before taxes (gross income
inequality). Schneider (2012) argued that perceptions of the legitimacy of income inequality are important
to their appreciation, which is reflected in the tax system (also Schmidt-Catran 2014). Therefore, we
hypothesize that fiscal freedom is positively related to income inequality.
Second, Norberg (2002) argued that the free market reduces inequality in the long run, because it
protects the private property of all. A high quality of legal structure and security of property rights is
particularly relevant for the poor, because in an economy that does not secure private property rights they
are much more vulnerable than are the rich and powerful. Lack of respect of private property rights limits
economic opportunities and forces the poor to restrict their economic activities to the informal economy.
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Only the rich elite in such a context has the power and opportunities to initiate profitable, modern economic
activities. Gwartney et al. (2004) empirically studied economic freedom (as an indicator of institutional
quality) in relation to cross-country income inequality. They concluded that institutional quality is very
important for predicting long-term income differences, but the impact is ambiguous.
With respect to the relationship between access to sound money and inequality, literature has
indicated that inflation and inequality are positively related. The underlying reason is that low income
households use cash for a greater share of their purchases (Erosa and Ventura, 2002). The use of financial
technologies that hedge against inflation is positively related to household wealth (Mulligan and Sala-imartin, 2000). Attanasio, Guiso and Jappelli (1998) found that the use of an interest bearing bank account
is positively related to educational level and income. Inflation is therefore more costly for low income
households. Although Jäntti and Jenkins (2010) found no relationship between sound money and income
inequality in the United Kingdom between 1961 and 1999, other research has confirmed the positive
relationship between inflation and income inequality (Beetsma, 1992; Romer and Romer, 1998; Easterly
and Fischer, 1999; Albanesi, 2002). Since access to sound money reduces inflation, we hypothesize that
access to sound money is negatively related to income inequality.
Literature has also related inequality to trade openness. Cornia (2004) argued that trade openness
increased within-country inequality in developing countries. The World Bank (2006) also referred to
various researches showing that trade liberalization has a positive influence on wage inequality. This is
confirmed by an overview article by Goldberg and Pavcnik (2007) who showed that the exposure of
developing countries to international markets, as measured by the degree of trade protection, the share of
imports and/or exports in GDP, the magnitude of foreign direct investment, and exchange rate fluctuations,
has increased inequality in the short and medium term, although the precise effect depends on country and
time-specific factors. In literature, several explanations are offered for this effect. First, the rise of China
and other low-income developing countries may have shifted the comparative advantage from low-skill to
intermediate or high skill intensity and therefore increased the demand and wage for skilled labor at the
expense of unskilled labor (Wood 1999). A second mechanism is skill-biased technological change. This
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technological change may have taken the form of increased imports of machines, office equipment, and
other capital goods that are complementary to skilled labor (Acemoglu 2003). Liberalization may also have
raised the demand for skilled labor, because it advantages companies that are operating more efficiently or
closer to the technological frontier (Haltiwanger et al. 2004). Finally, trade liberalization has increased the
prices of consumption goods (such as food and beverages) that have a relatively large share in the
consumption bundle of the poor, and has decreased the prices of goods that are consumed in greater
proportion by the rich (Porto 2006).
Finally, inequality may depend on the intensity of government regulation of financial, product, and
labor markets. Stiglitz (2012) and Piketty (2014) argued that business and labor regulations are necessary
for assuring minimal standards of living through minimum wage and health regulations. Minimum wages
and other labor market regulations such as the right to be represented by unions strengthen the bargaining
power of employees, raising average wages. This enables a large part of the population to gather adequate
savings to deal with economic shocks. Liberalization may also lead to unequal access to the financial market
(World Bank 2006). Fast liberalization and privatization allow powerful insiders to gain control over state
banks (Stiglitz 2002). Important product market institutions that provide opportunities to the poor are
antitrust legislation, good infrastructure and low transportation costs, and supply of information (for
example by internet connections in rural areas) (World Bank 2006).
Based on this discussion, we state five hypotheses:

H1

Income inequality is positively related to fiscal freedom

H2

Income inequality is negatively related to high quality of legal system and protection of property
rights

H3

Income inequality is negatively related to access to sound money

H4

Income inequality is positively related to trade openness

H5

Income inequality is positively related to freedom from regulation of labor, product, and capital
markets
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2.2.2

Income inequality and life satisfaction

Although there is a quickly-increasing volume of literature about happiness in general, only a few
researchers have investigated its relationship to income inequality. First of all, in a theoretical exercise,
Baggio and Papyrakis (2014) found that the type of growth (pro-poor, pro-middle incomes, pro-rich)
determines the impact of income (growth) on subjective well-being, suggesting an impact of inequality not
only directly, but also through growth. Overall with respect to the direct effect, previous studies indicate
that income inequality decreases life satisfaction.6 Oshio and Kobayashi (2010) found that inequality has a
strong negative impact on happiness. However, the magnitude of the negative effect varies for different
population groups. For example, for females and young people, the effects are stronger than for other
groups. Verme (2011) found that the measure of inequality is important, and after taking account of the
variations in the measurement of inequality, he found that inequality has a robust negative and significant
impact on life satisfaction. Schneider (2012) found that the influence of income inequality on life
satisfaction depends on cultural perceptions and social-economic preferences. If income inequality is
perceived as representing high potential for social mobility, then it might have a positive effect on life
satisfaction. Thus Schneider (2012) empirically confirmed the meritocracy argument, one of the central
explanations for toleration of high inequality. If, however, a society considers inequality to reflect social
distance, the effect on life satisfaction will be negative. This line of argument is related to the finding by
Luttmer (2005) that relative consumption is an important aspect of well-being, that should not be ignored
and has a negative impact in addition to the influence of absolute consumption. Finally, Hajdu and Hajdu
(2014) found that income redistribution leads to increased well-being.
Apart from these papers on income inequality and life satisfaction, there is a significant amount of
literature providing indirect evidence of the negative relationship between income inequality and life

6

Only Berg and Veenhoven (2010) found that income inequality slightly increases happiness. Furthermore, Zagorski

et al. (2014) found that the Gini-coefficient does not affect subjective well-being in European countries.
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satisfaction by linking income inequality to various mental problems and health. The most influential source
is Wilkinson and Pickett (2010), who showed that inequality negatively affects both physical and mental
health in a variety of ways. A major problem with their work is that they mostly based it on correlation
patterns, but have not investigated the assumed causal relationship (Simic 2012). Sturm and Gresenz (2002),
after giving a strong theoretical argumentation, showed empirically how chronic medical conditions and
mental ill-health can be explained through income inequality. Kahn et al. (2000) established the link
between income inequality and poor maternal health. The psychological dimensions of inequality have also
been elaborated on by Lerner (2006), describing how working-class America is becoming increasingly
disillusioned and frustrated about life.
Besides affecting mental health of individuals, inequality may also lower the quality of the social
environment in which individuals live, which is reflected in crime figures and lack of trust. The IMF has
published several reports that warned against the presumed negative social impact of inequality in the long
run (Berg and Ostry 2011; Bastagli et al. 2012; Ostry et al. 2014). Similar conclusions were found by OECD
(2012). All of these papers argued that the social effects of inequality are enormous, although empirical
research on causal links between inequality and a variety of variables has been limited and ambiguous.
Helliwell et al. (2009) found that the social environment is twice as important for happiness as income.
Elgar and Aitken (2010) emphasized that inequality on a micro-scale leads to more violent crime. Wilkinson
and Pickett (2009) presented evidence for income inequality explaining social dysfunction, whereas income
level or other material standards do not. They also found that the national level of inequality is more
important than regional inequality, which suggests that national trends and policies are crucial to the level
of inequality and its impact on society. Finally, inequality may also reduce happiness by lowering trust. For
example, Oishi et al. (2011) found that income inequality leads to a lack of trust. They also found that the
impact differs for different income groups, and that it is strongest for the lowest income quintile.
Based on this literature overview, we state the following hypothesis:

H6

Income inequality is negatively related to average life satisfaction
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2.2.3

Overall conceptual model

Based on the sections above, the model that is used can be expressed by Figure 2.1.

Figure 2.1 Conceptual model representing hypotheses for determinants of income inequality and life
satisfaction

Fiscal freedom
H1

Protection of property rights
Sound money

H2
H3

Income
inequality

H6

Life
satisfaction

H4
Free trade
H5

Freedom from regulation

Mathematically, the model can be described by the following equations:

(1)

LSi,t = a IIi,t + ∑bj Vj,i,t + ∑cj Xj, i + εi,t

(2)

IIi,t = d1 FFi,t + d2 PPRi,t + d3 SMi,t + d4 FTi,t + d5 FRi,t + ∑ej Wj,i,t + ∑fj Zj,i + ηi,t

LS denotes life satisfaction, II income inequality, FF fiscal freedom, PPR protection of property rights, SM
sound money, FT free trade and FR freedom from regulation. V j and Wj denote time variant control
variables for life satisfaction and income inequality respectively. X j denote time invariant control variables
for life satisfaction and Zj time invariant control variables for income inequality. The indices i and t denote
country and year. ε and η refer to white noise.
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2.3

Data and Methods

In order to test the model, we used a cross-country panel analysis for a period from 1990 till 2014. The
dataset used for conducting the empirical analysis was constructed using different sources, including
Veenhoven’s world database of life satisfaction, the World Bank, the Fraser Institute and the Heritage
Foundation. Based on these sources, we constructed a sample of 21 OECD countries, for which all variables
are available that we will use throughout our analysis.

2.3.1

Data sources and measurement

The data for life satisfaction came from Veenhoven’s World Database of life satisfaction. Life satisfaction
was measured as a grade on a scale of 0 to 10 as an answer to the simple survey question “All things
considered, how satisfied are you with your life as a whole these days?”. Our focus on OECD countries
somewhat reduces the range and standard deviation in life satisfaction, because OECD countries have a
relatively high life satisfaction. However, the range (5.5-8.5, SD=0.65) is still quite substantial. An analysis
of life satisfaction for all countries in the world shows that 8.5 is the maximum for all countries, whereas
66% of all countries have a life satisfaction score higher than 5.50 (SD=1.40).
The most common measure for income inequality is the Gini-coefficient that calculates inequality
over the complete range of the income distribution, usually after taxes. Using the Solt database, we tested
both for gross Gini and for net Gini coefficients. Theoretically, one would expect that the net Gini
coefficient is more relevant than the gross Gini coefficient as a mediator in the relationship between
economic freedom and life satisfaction. Our focus on OECD countries also reduces the range and SD in
income inequality. For example, whereas the gross Gini coefficient ranges from 32.1 to 56.6 in our sample
(SD=4.3), the range becomes 24.7 to 74.3 (SD=10.1) when the sample is extended to all countries in the
world (for which such data are available). Comparing the standard deviations, the focus on OECD countries
thus reduces the standard deviation for life satisfaction (from 1.40 to 0.65) in equal measure as it does
reduce the standard deviation in income inequality (from 10.1 to 4.3).
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The data for economic freedom were taken from the Fraser Institute and the Heritage Foundation
that provide alternative estimates of the five dimensions of economic freedom that we include in our
analysis.7 As the measurement of institutional characteristics is inherently difficult (Dawson 1998), we
tested the convergence between the indicators of the Fraser Institute and Heritage Foundation for each of
the dimensions of economic freedom separately. Table 2.1 shows that for Fiscal freedom, the Protection of
property rights, and Freedom from regulation, the Spearman correlation coefficient is very significant and
strong. For Free trade the coefficient is still very significant but rather low. For Sound Money, the
coefficient is neither significant nor strong. This is probably caused by the different indicators that Fraser
Institute and Heritage foundation use to measure Sound Money (see Appendix 1). Besides (average)
inflation (which is used by both institutes), the Heritage Foundation uses price controls (which is not used
by Fraser institute), whereas the Fraser institute uses money growth, standard deviation of inflation and
freedom to own foreign currency accounts (which are not used by the Heritage Foundation). Also the
weighting of these indicators is very different between the Fraser Institute and the Heritage foundation.

Table 2.1 Complete list of measures, including sources and statistical descriptives
Variable

Source

Mean

Standard

Min

Max

# observations
(N, T)a

deviation
Life satisfaction

Veenhoven8

7.35

0.65

5.51

8.48

208, 10

Gross Gini coefficient

Solt database9

46.43

4.25

32.10

56.60

473, 23

Net Gini coefficient

Solt database

29.28

4.16

20.84

37.8

473, 23

Fiscal freedom

Fraser Institute

4.24

1.85

0

8

335, 16

Protection of property rights

8.02

0.89

5.6

9.6

335, 16

Sound money

9.51

0.37

6.1

9.9

335, 16

Free trade

8.33

0.61

6.7

9.8

335, 16

7

For an overview of sub components of the five indices, see Appendix 1.
R. Veenhoven, World Database of Happiness, collection Happiness in Nations, Overview of happiness surveys using
Measure
type:
122G
/
11-step
numeral
LifeSatisfaction,
viewed
on
2016-12-05
at
http://worlddatabaseofhappiness.eur.nl
9
The Standardized World Income Inequality Database, by Frederick Solt. SWIID Version 5.0, viewed on 2016-0630 at http://fsolt.org/swiid/
8
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Freedom from regulation

7.41

0.81

4.4

8.9

335, 16

Fiscal freedom

Heritage

5.56

1.27

2.98

8.07

413, 20

Protection of property rights

Foundation

8.12

1.12

4.43

9.5

413, 20

Sound money

8.37

0.40

7.17

9.43

413, 20

Free trade

7.52

0.82

5.35

8.93

413, 20

Freedom from regulation

7.69

0.97

5.5

10

413, 20

GDP per capita

World Bank

36,941

8,767

16,798

65,780

520, 25

Christian (%)

Pew Research Center

66.83

24.56

1.6

93.8

520, 25

Muslim (%)

Pew Research Center

3.26

2.21

0.2

7.5

520, 25

Political rights

Freedom House

1.02

0.16

1

2

436, 21

Civil liberty

Freedom House

1.19

0.40

1

2

436, 21

Inflation (GDP Deflator, %)

World Bank

2.18

2.08

-5.21

15.43

520, 25

Unemployment rate %

World Bank

7.03

3.64

2

26.3

432, 21

Female participation rate (%)

World Bank

65.88

8.29

41.6

81.5

440, 21

Monarchy

Wikipedia

0.53

0.50

0

1

520, 25

Child mortality rate (%)

World Bank

4.97

1.54

2.2

11.5

478, 23

Temperature

Climate Change

8.27

5.88

-7.14

21.51

473, 23

b

Knowledge Portal
Part time work (%)

World Bank

17.69

8.06

4.2

50.7

421, 20

Age dependency rate

World Bank

49.68

4.01

36.96

62.98

520, 25

Urbanization rate (%)

World Bank

77.57

9.67

47.92

97.82

520, 25

Foreign direct investment as % of

World Bank

3.89

7.21

-5.90

87.44

508, 25

World Bank

36.17

17.47

7.96

104.54

520, 25

World Bank

28.51

4.79

19.57

44.80

467, 22

100* (population <15 + >65) /
(15-65)

GDP
Openness (Exports + Imports as
% of GDP)
Industrial sector as % of GDP
a

N=total number of observations, T= average number of years for which data are available (which varies per country).

b

Monarchy is a dummy variable that indicates whether the country has a monarchy (value 1) or not (value 0) as part

of its political system.

Table 2.2 Correlation coefficients for indicators from Fraser Institute and Heritage Foundationa
Fiscal freedom

Protection of property
Sound money
Free trade
rights
0.66***
0.79***
0.08
0.21***
a
Spearman correlation coefficients; * P<0.05; ** p<0.01; *** p<0.001
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Freedom from
regulation
0.69***

2.3.2

Control variables

Income per capita is an important determinant of life satisfaction, because it raises consumption, health,
education level, and employment (Dolan et al. 2008; Frey and Stutzer 2001; Di Tella and MacCulloch
2010). Although research by Easterlin et al. (2011) and Di Tella and MucCullogh (2010) has cast doubt on
the long term effect of income per capita on subjective well-being, Stevenson and Wolfers (2008) and
Fischer (2008) found a positive correlation between subjective well-being and income that is significant
and robust among countries, within countries, and across time. Therefore, we included income per capita
as a control variable in the regression analysis of life satisfaction. GDP per capita was measured in
purchasing power parity at constant, international dollars. In order to deal with the non-linearity of the
relationship between life satisfaction and income per capita, the natural logarithm of GDP per capita was
used (lnGDPcap) (Graafland and Compen, 2015). Diener et al. (2010) found that life evaluation measures
for well-being are equally dependent on income per capita for poor and rich countries, once the logarithm
of income per capita (instead of the absolute income per capita) is used.
Besides income per capita, we included several other control variables that are often used in
research in life satisfaction (Ovaska and Takashima, 2006; for an extensive list, see also Bjørnskov et al.
2008) and for which data are available during the estimation period. Time variant controls include inflation,
unemployment rate, female participation rate and child mortality. Time invariant controls include religion
(Christianity, Muslim), political rights, civil liberty, monarchy, and average temperature.
For income inequality, we used a set of control variables that are common in research relating
economic freedom to income inequality (see Bennett and Nikolaev 2014). Based on their list of control
variables, we included foreign direct investment, age structure of population, urbanization rate, share of the
labor force employed in the industrial sector and openness as time variant controls. In addition, we looked
for other variables in recent literature such as part time work as time variant control and religion, political
rights, civil liberty and a regional dummy for Scandinavian countries as time invariant controls (Leigh
2006b; Steijn and Lancee 2011; Bergh and Bjornskov 2014; Barone and Mocetti 2015).
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2.3.3

Econometric issues

In the regression analysis, we used a panel estimation technique and tested for fixed and random effects to
control for unobserved heterogeneity. The fixed effect technique implicitly assumes that values across
countries cannot be compared. While there is an ongoing discussion as to whether reported levels of life
satisfaction are consistent throughout different cultures, this assumption is very strong and not necessarily
justified. First of all, Frey and Stutzer (2001) argued based on psychological evidence that previous research
indicated that “reported subjective well-being is a satisfactory empirical approximation to individual
utility”. Both Veenhoven (2000) and Diener and Suh (1997) pointed out that aggregate subjective wellbeing scores are consistent enough to be meaningfully comparable across cultures. In addition, Helliwell et
al. (2009) found that despite cultural differences, the same limited set of variables is valued in comparable
ways across the world. Also, our sample consists of fairly similar countries with comparable similar
standards of living. Previous literature identified that only Latin American countries significantly deviated
from average life satisfaction levels when corrected for income levels. In order to test for fixed effects, we
performed Hausman tests. This test is used to evaluate the consistency of an estimator and can also be
applied to differentiate between fixed effects and random effects models. The random effects model is
preferred under the null hypothesis due to higher efficiency, whereas the fixed effects model is preferred if
the null hypothesis is rejected. The test results showed that the null hypothesis is accepted (see below).
Therefore, we use a random effects model.
In order to control for correlation between the residuals for life satisfaction and income inequality,
we used the conditional mixed process (CMP) estimator with robust standard errors to test the hypotheses.
CMP fits a large family of multi-equation estimators. It fits seemingly unrelated systems. Since the models
can be multi-equation, random effects at a given level are allowed by default to be correlated across
equations. Conditional means that the model can vary by observation. This is an advantage for our model,
since we have more observations for estimating the equation for income inequality than for the equation of
life satisfaction.
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A potential econometric problem that may bias the results is simultaneity bias. Whereas in the
literature we found no reasons to assume inverse causality from life satisfaction on income inequality in the
short run, there might be reverse causality from income inequality on economic freedom in the longer run.
Several researchers, such as Scully (2002) and Carter (2006), have assumed that economic freedom is
exogenous to income inequality. But Berggren (1999) argued that a poor majority could, in a democracy
by voting and in a dictatorship by rebelling, try to institute freedom-reducing measures if it believed that
this would increase their equality situation. His test results indicated, however, no serious problem of
endogeneity. Other studies simply accepted the fact that causality cannot fully be empirically proven (Roine
et al., 2009) or ignored it at all (Jäntti and Jenkins, 2010). Following Bennett and Nikolaev (2014), in our
analysis the economic freedom indicators are lagged five years to minimize endogeneity, thus limiting the
risk of reverse causality to a minimum. Yet, while we believe there should be no serious concerns regarding
causality, we acknowledge that it cannot be proven and therefore we should be cautious about it in the
conclusions of this article.
Apart from the causality issue, we found evidence of heteroscedasticity. A reason for this is the
occurrence of extreme observations for certain countries, which are most likely due to cultural and historical
factors that cannot be measured and are country-specific. In order to deal with this we used robust standard
errors for the calculation of the significance of the regression coefficients.

2.4

Empirical results

In this section we present the results of our empirical analysis. First, the correlation coefficients will be
reported in order to give an indication of how the dependent and independent variables are related to each
other. Second, the multiple regression analysis will be presented. Third, we report the estimation results for
the indirect effects of the various dimensions of economic freedom on life satisfaction, resulting from the
mediation through income inequality.
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2.4.1

Bivariate Correlation Analysis

Table 2.3 reports the results of bivariate correlation analysis. Life satisfaction is positively related to the
protection of property rights and freedom from regulation. It is negatively to fiscal freedom and positively
to sound money, and free trade when measured by the Heritage Foundation. Net income inequality is
strongly positively related to fiscal freedom while it correlates negatively with protection of property rights.
In addition, it is also significantly negatively correlated with free trade when measured by the Fraser
Institute, and with sound money when measured by the Heritage Foundation and positively to freedom from
regulation. Gross income inequality is negatively related to fiscal freedom, while it correlates positively
with free trade, and with the Fraser Institute’s sound money and the Heritage Foundation’s freedom from
regulation.

Table 2.3 Results of bivariate correlation analysis between dependent and independent variables a
1

3

1

Life satisfaction

1

2

Gross Gini

-0.36 1

3

Net Gini

-0.48 0.42 1

4

Fiscal freedom

5

4

5

F

-0.03 -0.15 0.51 1

H

-0.18 -0.07 0.55 0.71 1

7

8

9

10

11

Protection

7

property rights

H

0.72 0.01 -0.39 -0.08 -0.07 0.82 1

8

Sound money

F

-0.02 0.15 0.04 0.07 -0.09 0.01 -0.11 1

H

0.18 -0.09 -0.20 -0.07 -0.09 0.35 0.24 0.13 1

F

0.14 0.19 -0.13 -0.29 -0.33 0.42 0.25 0.10 0.34 1

H

0.45 0.28 0.06 -0.03 0.02 0.25 0.42 0.16 -0.15 0.21 1

10

Free trade

11
12

Freedom

13

regulation

of F

6

6

9

a

2

from F
H

12

13

0.55 0.02 -0.40 -0.16 -0.15 1

0.48 0.06 0.11 0.28 0.17 0.35 0.54 0.20 0.11 -0.00 0.45 1
0.33 0.18 0.20 0.12 0.13 0.30 0.44 0.03 0.11 0.09 0.32 0.65

1

Pearson correlation coefficients, italics P<0.05; bold p<0.01. F: Fraser Institute. H: Heritage Foundation

2.4.2

Multiple regression analysis

Table 2.4 presents the results of the multiple regression analysis. The p-values of the Hausman test varied
between 0.08 for gross Gini to 0.99 for net Gini, indicating that the random-effects model is the preferred
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model. Models 1 and 2 present the results when using the measure of economic freedom by the Fraser
Institute and Heritage Foundation, respectively.
Columns 3 and 6 show that life satisfaction is significantly negatively related to the net Gini
coefficient in both models. These results support hypothesis 6. The gross Gini coefficient is insignificant.
This is in line with our expectations. 10
Column 1 shows that the net Gini coefficient is positively related to tax freedom, trade freedom and
freedom from regulation and negatively related to sound money. Only property rights is insignificant. If we
use data from the Heritage Foundation (column 4), we find similar results. Again the net Gini coefficient is
found to be the relevant indicator for income inequality in the regression analysis of life satisfaction. But,
in contrast to the results in column 1, column 4 shows that the net Gini coefficient is also negatively related
to the protection of property rights. Hence, in model 2 all six hypotheses are supported by the findings. 11

10

With regard to the control variables for life satisfaction, the results are in line with earlier results of Ovaska and
Takashima (2006) and Bjørnskov et al. (2008), except for monarchy and child mortality. Bjørnskov et al. (2008) found
an insignificant effect for monarchy and a negative effect for child mortality. The positive effect of monarchy that we
found is in line with the argument provided by Bjørnskov et al. (2008) that citizens living in monarchies will be more
satisfied with their lives, because the monarch as head of state exerts unifying and stabilizing forces bridging ethnic
fractionalization and differences in party ideologies. The positive effect for child mortality is, however, opposite to
what one would expect. Possibly this positive effect reflects the influence of another, unknown, variable. A close look
at the data showed that there is a steady downward trend in child mortality in all countries. This trend may correlate
with the trend in another unknown variable that correlates also with life satisfaction. Further testing showed, for
example, that child mortality is highly and significantly negatively related to the share of people aged 65 or older. If
we replaced child mortality by the share of people aged 65 or older, we found that this variable has a significant
negative effect on life satisfaction. This latter effect is in line with estimation results of Ovaska and Takashima (2006)
who also found a significant negative effect of population ageing on life satisfaction.
11

With regard to the control variables for the net Gini coefficient, most effects are in line with the results in other
literature, except for Christian, industrial sector and age structure. Bergh and Bjornskov (2014) found different effects
for different Christian religions (Catholic, Protestant and Orthodox), whereas Bennett and Nikolaev (2014) also found
a negative, but insignificant, effect of industrial sector and a positive effect for age structure.
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Table 2.4 Multiple regression analysis
Model 1

Model 2

1

2

3

4

5

6

Net Gini

Gross Gini

Life satisf.

Net Gini

Gross Gini

Life satisfy.

Net Gini

-0.06 (0.000)

-0.05 (0.001)

Gross Gini

-0.01(0.384)

-0.03 (0.168)

Fiscal freedom

0.22 (0.001)

-0.96 (0.000)

0.46 (0.000) -1.09 (0.000)

Property rights

0.30 (0.115)

0.37 (0.237)

-0.46 (0.011) 0.16 (0.543)

Sound money

-0.55 (0.000)

0.71 (0.091)

-0.65 (0.026) -1.36 (0.006)

Free trade

0.73 (0.002)

1.03 (0.009)

1.03 (0.000)

0.85 (0.006)

from 0.86 (0.000)

0.28 (0.377)

0.65 (0.000)

0.40 (0.038)

Christian

0.05 (0.000)

0.10 (0.000)

0.004 (0.095)

0.04 (0.000)

0.06 (0.000)

0.005 (0.049)

Muslim

-0.71 (0.000)

-1.04 (0.000)

-0.04 (0.061)

-0.69 (0.000) -1.03 (0.000)

-0.03 (0.092)

Female participation -0.05 (0.034)

0.17 (0.000)

0.02 (0.005)

-0.01 (0.821) 0.15 (0.003)

0.02 (0.003)

Political rights

0.80 (0.202)

-2.12 (0.043)

-0.31 (0.217)

-0.02 (0.970) -3.53 (0.000)

-0.41 (0.183)

Civil liberty

0.92 (0.036)

0.95 (0.123)

-0.10 (0.372)

-0.19 (0.590) 0.45 (0.310)

-0.08 (0.455)

Industrial sector

-0.18 (0.000)

-0.24 (0.000)

-0.08 (0.008) -0.16 (0.010)

Age structure

-0.02 (0.639)

0.54 (0.000)

0.06 (0.099)

Openness

-0.08 (0.000)

-0.01 (0.431)

-0.08 (0.000) -0.03 (0.014)

Part time work

0.00 (0.876)

0.01 (0.690)

-0.01 (0.353) 0.02 (0.357)

Urbanization

-0.01 (0.459)

-0.02 (0.560)

-0.00 (0.854) -0.13 (0.000)

direct -0.01 (0.380)

-0.05 (0.036)

0.01 (0.363) -0.01 (0.678)

-5.57 (0.000)

-8.39 (0.000)

-5.25 (0.000) -6.08 (0.000)

Freedom
regulation

Foreign

0.70 (0.000)

investment
Nordic
Ln GDP/cap

1.36 (0.000)

1.36 (0.000)

Child mortality

0.22 (0.000)

0.22 (0.000)

Temperature

-0.00 (0.630)

-0.01 (0.260)

Inflation

-0.04 (0.132)

-0.04 (0.145)

Unemployment

0.00 (0.989)

0.00 (0.649)

Monarchy

0.26 (0.001)

0.29 (0.000)

N

203

Wald Chi2
2

203

169

250

7593.08

250

169

7652.16

R

0.87

0.76

0.62

0.89

0.75

0.62

Hausman P-value

0.32

0.08

0.42

0.99

0.24

0.42

P-value of coefficients between brackets; heteroscedasticity adjusted standard errors. The respective dependent
variables for each column are indicated in the second row.
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2.4.3

Mediation tests

In this section, we test the significance of the Gini coefficient as mediator in the relationship between
economic freedom and life satisfaction. First, we re-estimated the model by dropping gross Gini coefficient.
Then we used the Sobel test for panel analysis as proposed by Antonakis. 12 The Sobel test is a method to
test the strength of mediation of the effect of one variable on another through a third variable. It is a special
form of the t-test that compares the magnitude of the indirect effect to the estimated standard error of the
coefficients of the mediation path. 13 The results are reported in Table 2.5.

Table 2.5 Sobel test on mediation of influence of economic freedom on life satisfaction through net
Gini coefficient income inequality
Fiscal freedom

Protection

of

Sound money

Free trade

Freedom from regulation

-0.050 (0.007)

-0.058 (0.000)

-0.060 (0.000)

-0.038 (0.000)

property rights
Fraser Institute
Net Gini

-0.015 (0.004)

-0.020 (0.150)

0.038 (0.001)

Heritage Foundation
Net Gini

-0.028 (0.002)

0.027 (0.039)

0.039 (0.064)

P-value of coefficients between brackets.

The figures reported in Table 2.5 indicate the (indirect) effect of the respective economic freedom
variable on life satisfaction that is passed on by the net Gini coefficient. This indirect effect is equal to the
multiplication of the direct effect of income inequality on life satisfaction (a in equation (1) above) and the
effect of the respective economic freedom variable on income equality (d i in equation (2) above). For
example, as the effect of fiscal freedom on income inequality is 0.22 and the effect of income inequality on
life satisfaction is -0.06 (see Table 2.4), the indirect effect is equal to -0.015. Using the data from the Fraser
Institute, we find that the net Gini coefficient significantly mediates the relations between fiscal freedom,

12

http://www.stata.com/statalist/archive/2010-05/msg00673.html
t = a di / SEpi. a is the coefficient of income inequality in the equation of life satisfaction (equation (1) above) and di
the coefficient of economic freedom indicator i in the equation of income inequality (equation (2) above). SEpi is the
pooled standard error term defined as √(a2 σ2di + d2 σ2a) and σ2a is the variance of a and σ2di is the variance of di.
13
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sound money, free trade, freedom from regulation and life satisfaction. Using data from the Heritage
Foundation the positive relationship between sound money and life satisfaction is not significant, whereas
the positive indirect effect of protection of property rights is now confirmed.

2.5

Discussion and policy implications

This chapter studies the role of income inequality in the relationship between economic freedom and life
satisfaction. In the theory section we develop 6 hypotheses on the relationship between economic freedom,
income inequality, and life satisfaction.
The most important finding is that income inequality is significantly negatively related to life
satisfaction, which supports hypothesis 6. In line with theory, it is the net Gini coefficient that depresses
life satisfaction, rather than the gross Gini coefficient. Furthermore, we find that net income inequality is
positively related to fiscal freedom, free trade and freedom from government regulation and that sound
money is associated negatively with income inequality, as hypothesized. These results are robust for the
type of indicators used for economic freedom (Fraser Institute or Heritage Foundation). If we use the
economic freedom data of Heritage Foundation, we also find support for the hypothesis that the protection
of property rights is negatively associated with income inequality. Thus, from the six hypotheses, five to
six hypotheses are confirmed, dependent on which data we use for economic freedom.
These findings provide some support to the idea that a radical free market economy may have
negative effects on life satisfaction by enhancing income inequality. Overall, our results therefore tends to
support the theoretical analysis of economists such as Piketty, Stiglitz, and of other scientists like Wilkinson
and Pickett regarding the role and importance of income inequality, as well as of a number of recent papers.
The policy implications are potentially far reaching and challenge the neo-liberal economic philosophy.
However, it should be noted that income inequality is not the only channel through which economic
freedom is related to life satisfaction. Research has shown that (several dimensions of) economic freedom
generate positive effects on life satisfaction by fostering economic growth and related socio-economic
outcomes, such as trust (Hall and Lawson, 2014; Graafland and Compen, 2015).
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One of the limitations of our study concerns the causality regarding the relationship between
economic freedom and income inequality. While we used lagged variables of economic freedom and
include several control variables, we should be careful in making hard claims of causality. Future research
should try to find proper instrumental variables to further test the causality between economic freedom and
income inequality.
Furthermore, for future research, the data from the World Top Income Database of the Paris School
of Economics provide an interesting opportunity to study the relationship between economic freedom and
inequality in more detail and over a longer time period. This database will make it possible to further
understand the phenomenon of inequality by focusing more on extreme inequality. Unfortunately, up till
now the number of countries that have specific data on the (net) percentage share of income of different
population groups is still limited. However, while our research indicates that economic freedom does have
a diverse but significant impact on inequality as measured by the Gini coefficient, the impact can be
expected to be even stronger when looking at the percentage income of the richest 10% of the population
as well as of the richest 5% or 1%.
Another extension of our research would be to study wealth inequality instead of income inequality.
Piketty (2014) presumes wealth to be much more influential with respect to our economic and political
system than income inequality, because wealth is passed on to future generations and thus ensures the
continuation of privileges and strong social ties between especially the richest population groups. This
would make it harder for newcomers to become important players, both in the economy and in politics.
Besides these social effects of wealth, Piketty showed that wealth is distributed even more unequally than
income, in some countries wealth inequality being twice as large as income inequality. A major drawback
is that reliable data for wealth inequality are only available for a much more limited set of countries than
the indicators for income inequality.
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3

Income inequality, life satisfaction inequality and trust: a cross-country
panel analysis14

‘No society can surely be flourishing and happy, of which the greater part of the members are poor and
miserable.’ Adam Smith (1776, I, 8, page 94)

3.1

Introduction

In recent years, research interest has increasingly shifted to the role of income inequality as a determinant
of well-being. With data based on fifteen years of research on income and wealth inequality, Piketty (2014)
showed that income and wealth inequality have both been rising continuously since the 1980s. Sixty per
cent of economic growth since the 1960s has gone to the top 1% (Piketty and Saez 2013). This has spurred
interest in the effect of income inequality on well-being (Berg and Ostry 2011; Bastagli et al. 2012; Ostry
et al. 2014; OECD 2012; Berg and Veenhoven 2010; Oshio and Kobayashi 2010; Schneider 2012; Zagorski
et al. 2014; Verme 2011). Wilkinson and Pickett (2010) have argued that inequality negatively affects
physical and mental health and therefore, ultimately, human flourishing. Empirical research has shown
income inequality to have an impact on all kinds of socio-economic processes, posing a threat to the social
tissue that is essential to keep the economy going (Berg and Veenhoven 2010; Oshio and Kobayashi 2010;
Verme 2012; Zagorski et al. 2014).
Previous research has also shown that income inequality affects generalized trust (Kawachi et al.
1997; Knack and Keefer 1997; Zak and Knack 2001; Oishi et al. 2011; Elgar and Aitken 2011; Barone and
Mocetti 2015). Generalized trust in a society is important for several reasons. First, it is a prerequisite for
achieving collective prosperity in a capitalist economy (Fukuyama 1995). Trust leads to openness and a
willingness to close deals with other members of society (Rahn and Transue 1998). In addition, it reduces
transaction costs, since high levels of trust require fewer checks and balances, as well as less detailed

14

This chapter was published as an article in the Journal of Happiness Studies, see Graafland and Lous (2018b).
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contracts or resources in the form of deposits or other guarantees to ensure the fulfillment of mutual
obligations. As a result, countries with increased social capital levels, which strongly correlates with trust,
have more efficient financial and labor markets. Another reason that the average level of generalized trust
is so important is that it is a relational concept that captures those interpersonal or collective dimensions of
a good society that are not reducible to the aggregation of how individuals are doing (Helliwell and Putnam
2004). Individuals can only truly flourish in relationship to other human beings.
That income inequality has a negative influence on generalized trust is not a given, however, as
other research has not been able to identify this effect (Leigh 2006; Steijn and Lancee 2011; Bergh and
Bjørnskov 2014). In this paper we will therefore focus on life satisfaction inequality. Since humans are
social beings, a society would need relative equality in happiness levels to keep functioning peacefully
(Kalmijn and Veenhoven, 2005). Ovaska and Takashima (2010) have argued that keeping happiness
inequality to a minimum is necessary in order to ensure that everyone benefits from increases in average
happiness. The reason is that although there are macroeconomic policies that can ‘lift all boats’, an increase
in average happiness does not by definition mean that everyone benefits. This is problematic, since big
differences in happiness within countries pose a threat to generalized trust and political stability (Caruso
and Schneider 2011; Guimaraes and Sheedy 2011).
Life satisfaction inequality might be a better predictor of generalized trust than income inequality,
because there are theoretical reasons that the relationship between income inequality and trust is contingent.
Basing her argument on social cognition literature, Schneider (2012) has suggested that whether income
inequality makes people more or less happy depends on how they perceive it within their personal social
context. If income inequality is considered as representing a high potential for social mobility, people with
low income might see significant inequality offering an opportunity for improving their situation later in
life. The inequality has a positive value in this case. Then, the negative relationship between income
inequality and trust will disappear. Only insofar as income inequality is valued negatively will it increase
inequality in life satisfaction and crowd out trust. That means that income inequality may ultimately have
a negative influence on trust, but only indirectly through its influence on life satisfaction inequality.
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While the link between income inequality and inequality in life satisfaction has had some attention
in literature (Ott, Ovaska and Takashima 2010; Delhey and Kohler 2011; Becchetti et al. 2014), the
influence of life satisfaction inequality on generalized trust—and the potential mediating role of this type
of inequality in the relationship between income inequality and trust—has not so far been researched. It is
the subject of investigation in this paper. Our principal research question is therefore as follows: How does
life satisfaction inequality affect generalized trust, and to what extent does life satisfaction inequality
mediate the relationship between income inequality and generalized trust? In order to answer our principal
question, we look at two sub questions. First, how is life satisfaction inequality related to income inequality?
Second, how is generalized trust related to life satisfaction inequality? Based on a sample of 25 countries,
we used panel analysis to estimate the relationships between income inequality, life satisfaction inequality
and generalized trust.
The structure of this paper will be as follows. Section 3.2 presents a review of the literature on the
relationships between income inequality and trust, and between income inequality and life satisfaction
inequality. Section 3.3 describes the relationship between life satisfaction inequality and trust, and
introduces the conceptual framework and hypotheses, including the mediation hypothesis. Section 3.4
outlines our methodology. Section 3.5 presents the results of the empirical analysis, and section 3.6
summarizes the main findings and discusses their policy implications.

3.2

Literature review

In this section we first present an overview of the literature on the relationship between income inequality
and trust. Then we examine the literature on the influence of income inequality on inequality in life
satisfaction.

3.2.1

Income inequality and trust

Generalized trust is one of the measurable components of social cohesion (Helliwell and Putnam 2004;
Bjørnskov, 2005). Generalized trust entails trusting people you do not know personally (Berggren and
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Jordahl, 2006). If a certain group in a society is marginalized, this might make it feel less associated with
the rest of the society, and trust that society less. If the marginalization endures, this group might either opt
for violent resistance or develop aggressive opportunistic behavior towards the rest of society, resulting in
higher crime rates and deteriorating trust generally. In the words of Caruso and Schneider (2011: S38):
“poverty and income inequality would feed frustration, hatred and grievance which make political violence
more likely.” Thus, as income inequality decreases the life satisfaction of certain groups, it affects social
cohesion and generalized trust within society as a whole. Piazza (2011) provides an overview of the
literature on the link between socio-economic factors and terrorism, concluding that the economic status of
a country’s minority groups is more important than the overall wealth of the country. This fits with the
above literature on the psychological effects of income inequality.
A number of articles have been published on the link between income inequality and trust. Kawachi
et al. (1997) found a strong association between income inequality and the lack of generalized trust. Knack
and Keefer (1997) and Zak and Knack (2001) provided further empirical evidence for this association,
while Oishi et al. (2011) found that generalized trust is a robust mediator of the impact of income inequality
on average life satisfaction. Elgar and Aitken (2011) also found a significant negative relationship between
income inequality and trust, and showed trust to be a significant mediator in the relationship between
income inequality and homicide statistics across countries. Leigh (2006) claimed that on a regional level,
ethnic heterogeneity appears to be of greater importance than income inequality in explaining trust. On a
national level however, he found a negative effect of inequality on trust. Steijn and Lancee (2011) have
provided a thorough discussion of this relationship and the weaknesses of research on the topic. They argued
that one must distinguish between inequality effects and wealth effects and must control for different
impacts for high income countries and other countries. Their analysis of income inequality in 20 countries
led to the conclusion that once national wealth is controlled for, inequality no longer seems to explain trust.
They stressed, however, that their sample only includes countries with very little inequality, and this may
explain their results. Nor did Bergh and Bjørnskov (2014) find a causal relationship between inequality and
trust, while they did find an opposite causal relationship. However, they do not use panel data. Barone and
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Mocetti (2015) used a panel regression, in which they exploited predicted exposure to technological change
as an instrument for income inequality. They also considered the income shares of the top 10 and the top 1
percent, as well as intergenerational income mobility, in addition to the traditional Gini index. They found
that inequality negatively affects generalized trust in developed countries, regardless of which measure is
used.

3.2.2

Income inequality and inequality of life satisfaction

Among life evaluation standards, life satisfaction is one of the most prominent. It provides a comprehensive
appraisal of life as it is, in comparison with how life should be (Chin-Hon-Foei 1989; Veenhoven 1990,
1995, 2000, 2002). While a vast body of literature exists on the study of average life satisfaction within
nations as well as its relationship with income inequality (Oshio and Kobayashi 2010; Verme 2011;
Zagorski et al. 2014), only a few papers have drawn attention to the relationship between income inequality
and inequality in life satisfaction (Ott 2005; Ovaska and Takashima 2010; Delhey and Kohler 2011;
Becchetti et al. 2014).
The positive link between inequality in life satisfaction and income inequality can be based on the
standard micro assumption that utility increases with income (or consumption that income buys). People
with higher income are generally more satisfied than people with low income. This means that the more
unequal the income distribution, the higher the differences in life satisfaction. While this is true, marginal
utility of income diminishes as income increases. Thus, one should expect that life satisfaction inequality
would always be less than income inequality. The law of diminishing marginal utility is well established in
economics and confirmed by much research (Hagerty and Veenhoven 2003; Easterlin and Angelescu 2009;
Clark and Senik 2011; Layard 2010; Deaton 2008; Inglehart et al. 2008). Gandelman and Porzecanski
(2013), who computed Gini-coefficients for income, happiness and utility, found that the Gini coefficient
for happiness is indeed significantly lower than the Gini coefficient for income. Thus, they confirm that the
concept of diminishing marginal utility also applies to life satisfaction (inequality).
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Another explanation for the presumed link between income inequality and inequality in life
satisfaction given by Becchetti et al. (2014) follows from the well-known finding that it is not absolute
income but the differences in absolute income that people care about (Alpizar et al. 2005; Brekke and
Howarth, 2002; Carlsson et al., 2007; Clark and Oswald, 1996; Solnick and Hemenway, 1998). The impact
of income on life satisfaction depends on the reference group to which most people compare their personal
situation. On the one hand, if people associate with a nation or overall income at country level, national
statistics will have an impact on how people feel about their social position, and thus impact on their life
satisfaction. This may translate as an effect of income inequality on life satisfaction inequality, as the focus
on relative income position enforces the perception of inequality.
On the other hand, a well-known phenomenon in economics is the keeping-up-with-the-Joneses
effect, stating that comparison with neighbors and family in a comparable socio-economic position is more
important than comparison with people or groups with whom one has no personal connection. In this case,
overall income inequality may not be that important for life satisfaction inequality, as people do not
compare their income with incomes at the national level. The reason for the gap between a person’s own
income and their reference income causing concern is related to issues of envy and to greater work
satisfaction, which in capitalist economies is often associated with high incomes (Van Praag, 2011;
Scitovsky, 1973). If, for example, one has a high income in absolute terms, but little compared to his or her
reference group, the high income would not lead to a high level of life satisfaction. On the other hand, it
also implies that if one has a low income that is higher than the income of one’s reference group, then low
income would lead to a high level of life satisfaction.
The empirical evidence on the relationship between income inequality and inequality in life
satisfaction is mixed. Ott (2005) found no evidence that income inequality causes an increase in happiness
inequality. In contrast to Ott, Ovaska and Takashima (2010) detected a strong and significant positive
relationship between income inequality and happiness inequality. Delhey and Kohler (2011) found a similar
result, while employing a slightly different measure for happiness inequality than that used by Ott (2005).
Finally, using dummy variables for income lower than 60% of the mean income and for income greater
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than 200%, Becchetti et al. (2014) found that relative poverty has a positive effect on happiness inequality,
while the second dummy representing relative affluence has no effect. An important note with respect to
the empirical literature is that while Ott only looked at correlations (not at causal relations or regression
analysis), Becchetti used simple regression analysis, looking at the change over two time periods, whereas
Delhey and Kohler and Ovaska and Takashima performed only a static cross-country analysis.

3.3

Conceptual framework

Based on the literature review discussed in section 3.2, we can conclude that income inequality is likely to
increase inequality in life satisfaction and decrease generalized trust. However, in our paper, we are
principally interested in the missing link in the triangle of income inequality—life satisfaction inequality—
trust, that is: the relationship between life satisfaction inequality and trust. In this section, we first describe
this relationship. Next, we present the hypotheses and the model. Lastly, we discuss the mediating role of
life satisfaction inequality in the relationship between income inequality and trust.

3.3.1

Life satisfaction inequality and trust

Whereas there is a substantial amount of research into the relationship between income inequality and trust
(see section 3.2.1) and average life satisfaction and trust (Helliwell 2003, 2006; Bjørnskov et al. 2007, 2010;
Oishi et al. 2011; Graafland and Compen, 2015), there is no literature that presents empirical research on
the influence of inequality in life satisfaction on trust. But based on social cognition literature, some
conjectures can be made.
Schneider (2012) has shown public perceptions to be important to the significance of income
inequality. She has argued that individuals may not be affected by income inequality at the contextual level
(i.e. as a concept or philosophical idea of fairness), but by ‘their personal experiences within their immediate
environment’ (i.e. the displeasure over the fact that they earn less income for the same amount of work than
their neighbor, or the loss in status associated with that). Whether income inequality makes people more
happy or less happy depends on how they perceive that inequality within their personal social context and
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social cognition (Howard 1994; Fiske and Taylor 1984). This in turn shapes their perception of society and
of other people’s behavior. Schneider mentioned two ways in which inequality is evaluated by individuals,
which are (the fairness of) distributional outcomes and distributional procedures (also Wegener 1999). The
first is referred to as the degree of preference for equality, while the second is referred to as the degree of
preference for social mobility. Schneider concluded that theoretically, individuals with little education and
limited control over their resources are likely to perceive social mobility to be impossible, and therefore
tend to be more strongly affected by income inequality in a negative way. It would then be this negative
perception and the resulting dissatisfaction that would lead to other negative outcomes, such as a lack of
trust. But if income inequality is considered to represent high potential for social mobility, it could have a
negative rather than a positive effect on life satisfaction inequality, as even people with low income would
perceive high inequality as an opportunity to improve their situation later in life. Hence, based on her
empirical analysis, Schneider concluded that it is the perception of the level of legitimacy of income
inequality, related to both ways of evaluation, that affects subjective well-being, rather than the level of
income inequality as such (although one affects the other). Based on this argument, inequality in life
satisfaction is expected to be more closely correlated with social trust than income inequality, as the
influence of the latter is contingent on the social cognition.
Using discontent theories and expected utility theories, Guimaraes and Sheedy (2012) have also
linked happiness inequality to social unrest. The idea put forward by Guimaraes and Sheedy is that power
differences generate happiness inequality. Because of the lack of freedom and the frustration this generates
among the oppressed, they harbor distrust and contempt for the powerful and are likely to support rebellion.
The lack of happiness provides a strong ground for social upheaval. Individuals rebel only if they feel
miserable and perceive that things cannot get any worse for them (Caruso and Schneider, 2011). Whether
violence breaks out therefore depends on the level of dissatisfaction and moral frustration. This also lowers
trust among the powerful, and destabilizes a country. Thus, higher life satisfaction inequality supposedly
has a strong impact on trust across all classes. The higher the inequality in life satisfaction, the higher the
level of dissatisfaction among the least advantaged and the lower social trust will be.
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Based on these arguments from social cognition theory and discontent theories and expected utility
theories, we conjecture that inequality in life satisfaction is negatively related to generalized trust.

3.3.2

Model

From the preceding findings and arguments discussed in section 3.2 and 3.3.1 we propose a set of three
interrelated hypotheses regarding the relationships between income inequality, life satisfaction inequality
and trust:

H1

Income inequality is negatively related to generalized trust

H2

Income inequality is positively related to life satisfaction inequality

H3

Life satisfaction inequality is negatively related to social trust

Whereas hypothesis 1 and hypothesis 2 can be derived from previous literature, it is the combination with
hypothesis 3 that creates a new conceptual framework for studying the relationship between income
inequality and trust. This framework is reflected in Figure 1.

Figure 3.1

Conceptual framework

Income
inequality

Trust
α1

β1

Inequality in
life satisfaction

α2

In mathematical form, the model can be formulated as:
(1) Trust 𝑘 = α0 + α1 Income Inequality𝑘 + α2 Life Satisfaction Inequality𝑘 + ∑αi Xi,k + + ε𝑘
(2) Life Satisfaction Inequality𝑘 = β0 + β1 Income Inequality𝑘 + ∑βjZj,k + η𝑘
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Xi denotes i control variables in the equation of trust and Zj j control variables in the equation of life
satisfaction inequality (see below). k refers to country and ε and η refer to white noise.

3.3.3

Life satisfaction inequality as mediator in the relationship between income inequality and trust

The framework summarized in Figure 1 can be interpreted as a mediation model. A mediation model is a
model that seeks to identify and explain the mechanism or process that underlies an observed relationship
between an independent variable and a dependent variable via the inclusion of a third hypothetical variable,
known as a mediator variable. Mediation analysis thus facilitates a better understanding of the relationship
between the independent and dependent variables. Baron and Kenny (1986) state that a given variable may
be said to function as a mediator (M) to the extent that it accounts for the relation between the predictor (X)
and the criterion (Y). In a formula: X→M→Y.
In the context of our model, X represents income inequality, M life satisfaction inequality, and Y
trust. As argued above: whether income inequality makes people less trusting depends on how they perceive
it within their personal social context and social cognition. Only if income inequality leads to more
inequality in life satisfaction, is it to be expected to have a negative effect on social trust. If income
inequality is positively valued by both high and low- income groups, as in the case of preference for social
mobility, it is to be expected that the negative relationship between income inequality and social trust breaks
down. But if the preference for equality dominates, income inequality will increase inequality in life
satisfaction and be a source of social tension and distrust. In this paper, we therefore conjecture that
inequality in life satisfaction mediates the relationship between income inequality and trust. This leads to
the following mediating hypothesis:

H4

Life satisfaction inequality mediates the negative relationship between income inequality and trust

In our model, trust may therefore not only be directly but also indirectly related to income inequality. In
Figure 1, α1 represents the direct effect of income inequality on trust that is not mediated through life
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satisfaction inequality. α2β1 represents the indirect or mediation effect and has been termed the product of
coefficients. (Preacher and Hayes, 2008). The product of α2 and β1 is, in essence, the amount of variance in
trust that is accounted for by the income inequality through the mediation mechanism of life satisfaction
inequality. The total effect of income inequality on trust is equal to the sum of the direct and the indirect
effects. The indirect effect thus reinforces the direct effect of income inequality on trust.
Zhao et al. (2010) state that, for mediation to be empirically confirmed, α 2β1 should be significant.
If α2β1 and α1 are both significant and share the same sign, this is called complementary mediation. If α 2β1
and α1 are both significant but have different directions, there is so-called competitive mediation.

3.4

Data and methods

For reasons of comparability and availability of data, we created a sample of 25 countries that are all
members of the OECD. The countries included in the regression analysis are reported in Table A1. Most
data in our model cover the period of 1990-2014, while the number of observations per country varies from
1 to 5 for trust, and from 9 to 18 for income and life satisfaction inequality. As shown in Table 3.1, the
dataset used in the empirical analysis has been constructed from different sources.

3.4.1

Data sources

The data for income inequality are taken from Solt’s Standardized World Income Inequality Database, and
refer to the net Gini coefficient (after taxes) (Solt 2016).
The data for life satisfaction inequality (LSI) were taken from Veenhoven’s World Database of life
satisfaction. Our indicator for life satisfaction inequality consists of the normal standard deviation of
average life satisfaction per country. 15 Life satisfaction is based on the self-rating of individuals answering

15

Source: R. Veenhoven, World Database of Happiness, collection happiness in nation, Overview of happiness
surveys using Measure type 121C / 4-step verbal Life Satisfaction. Viewed on 2-12-2016 at
http:/worlddatabaseofhappiness.eur.nl.
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the question “All things considered, how satisfied are you with your life” and is measured on a four point
scale.

Table 3.1 Descriptive statistics
Variable

Symbol

Source

Mean

Standard

Min

Max

deviation
Net Gini coefficient

Net Gini

Solt

Database

(Harvard

0.30

0.05

0.18

0.44

University)
Life satisfaction inequality

LSI

Veenhoven

1.89

0.22

1.35

2.79

Trust

Perceived

WVS and EVS

0.35

0.16

0.05

0.78

Objective

Institute of Social Studies,

0.56

0.05

0.44

0.70

social trust

EUR

Log of GDP per capita (PPP,
constant prices)
Females as % of total population

GDP

World Bank

10.32

0.41

9.01

11.48

Female

World Bank

51.10

0.90

49.65

54.31

Unemployment rate (%)

Unemp

World Bank

8.05

4.02

1.5

27.2

Christian (%)

Christian

Pew Research Center’s

0.62

0.29

0.004

0.95

Muslim (%)

Muslim

Pew Research Center’s

0.07

0.17

0.001

0.98

Political rights

Pol Rights

Freedom House

1.23

0.79

1

5

Civil liberty

Civ Liberty

Freedom House

1.51

0.89

1

5

Monarchy (yes (1) or no (0))

Monarchy

Population >65 (%)

Age old

World Bank

14.34

3.33

4.54

25.71

Population (<15 + >65)/ (15-65)

Age dep

World Bank

0.50

0.05

0.36

0.69

Urbanization rate (%)

Urban

World Bank

76.09

12.26

47.92

100

Exports as % of GDP

Exports

World Bank

47.77

38.70

9.00

230.27

World Bank

6.20

5.61

1.7

55.6

social trust
Interpersonal trust and safety

Infant Mortality (1/1000 births)

For generalized trust, we used two different measurements. First, we used the well-known trust data
of the World Value Studies (WVS) and European Value Studies (EVS). These data reflect self-rated
responses to the question “Generally speaking, would you say that most people can be trusted or that you
need to be careful in dealing with people.” People could respond “most people can be trusted” or “need to
be very careful.” The scales in WVS and EVS express the share of respondents that selected the option that
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“most people can be trusted.” As the number of observations became very small after matching the WVS
and EVS data for trust with data for income inequality and life satisfaction inequality, we obtained data for
missing years via interpolation. We applied interpolation by taking the average of the closest years
surrounding the missing year. 18 out of 78 observations in the regression model reported in column 2 of
Table 3.4 are based on interpolation. For the method of interpolation, see Appendix 5. For the more complex
measure of trust measured by ISS, interpolation was unnecessary.
In addition, we used data for trust from the Social Indicators database of the Institute of Social
Studies of Erasmus University Rotterdam (ISS). This indicator consists of a harmonized measure of trust
based on various statistical reports such as generalized trust (similar to the WVS indicator) and perceptions
of safety, combined with a number of crime statistics. These include statistics for various types of theft,
assault, and homicide. Thus, it provides a measure of trust that is more objective than the trust indicator of
World Value Studies, as it does not only rely on people’s perceptions, which are prone to cultural biases,
but also on simple indicators of the strength of communities. This allows us to not only analyze whether
income inequality and life satisfaction inequality relate to the perception of trust, but also whether they
affect the actual strength of the bonds between members of societies. Since there is some debate as to
whether measures of perceived trust are suitable for economic analysis, due to cultural characteristics that
might affect comparability, we prefer to use both perceived trust and this more objective alternative. For
example, both Bjornskov (2005) and Leigh (2006) mention two strands of research on trust where one
claims trust is a mere cultural or moral feature, whereas the other interprets trust as a more flexible variable
that is influenced by (economic) policy. Examples that seem to support the more rigid view, which treats
trust as a cultural variable, are Uslaner (2004c), Rothstein and Uslaner (2005) and Oyserman and Lee
(2008). On the other hand, Henrich et al. (2001) shows that individuals from different cultural backgrounds
mostly share similar preferences with respect to trust and inequality. If we find support for the hypotheses
for both types of datasets, we believe this makes our analysis stronger, as it shows that our conclusions do
not depend on subjective indicators alone.
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While we used inequality of income and life satisfaction, we used average (or levels of) trust, in
accordance with the literature. The main theoretical reason is that levels of trust, across the whole range of
the population of a society, are more important in maintaining a functioning nation. Low trust, among one
group or within the broader population, becomes problematic when it starts to affect even the most trusting
segment of the population, and this is reflected in low levels of average trust. However, it would be
interesting to study this in more detail and distinguish between in-group trust and out-group trust for
example. Unfortunately, data availability makes this impossible.

3.4.2

Control variables

In our analysis, we controlled for a number of different variables. First, we controlled for the logarithm of
GDP per capita. GDP per capita has been shown to affect trust (Barone and Mocetti, 2016; Dolan et al.
2008; Frey and Stutzer 2002; Stevenson and Wolfers 2008; Fischer 2008). Furthermore, it is likely that
GDP also affects the inequality in life satisfaction. The law of diminishing marginal utility of income
implies that, given a certain level of income inequality, a rise in the average level of income per capita will
reduce inequality in happiness. The reason is that it will lift many people out of poverty and put them in a
situation of comparable life satisfaction, while the impact on life satisfaction of people with higher incomes
will be limited. As Gropper et al. (2011) argued, other potential control variables (for example, life
expectancy, skill level, and other indicators) are highly correlated with GDP per capita. Thus, GDP per
capita is likely to capture most of the variation associated with any omitted variable.
Based on previous literature, we added several other control variables. First, we controlled for the
ratio between men and women for trust as a cultural characteristic (Leigh, 2006). Furthermore, the
unemployment rate may affect inequality in life satisfaction and trust (Ovaska and Takashima 2010; Steijn
and Lancee 2011, Barone and Mocetti 2016). As institutional variables, we include religion (Christianity
and Islam) (Steijn and Lancee 2011), political rights, civil liberty, and monarchy. Monarchies are deemed
to be more trusting, having a more stable political system and less need for full democratic accountability
(Bergh and Bjørnskov 2014; Bjørnskov 2005; Bjørnskov et al. 2007; Robbins 2012). As demographic
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variables, we include the share of population aged 65 and above, the population dependency ratio and infant
mortality ratio (Bjørnskov et al. 2008; Ovaska and Takashima 2010; Barone and Mocetti 2016). Finally, in
the regression analysis of trust we include the share of exports over GDP (Barone and Mocetti 2016) and
the urbanization rate (Bennett and Nikolaev 2014) as additional controls. 16

3.4.3

Estimation method and causality

Before performing regression analysis using panel data, one must test whether there are random or fixed
effects in the data. Fixed effects are generally used to control for unobserved heterogeneity when
heterogeneity is constant over time. Random effects models are more appropriate when it is expected that
differences across entities (or countries) influence the dependent variable. To determine which model is
correct, we performed the Hausman test. This tests whether the residuals are correlated with the independent
variables. If the error terms are significantly correlated with the other regressors in the model, the fixed
effect model is consistent and the random effects model is inconsistent. If the individual effects are not
correlated with the other regressors in the model, both random and fixed effects are consistent and the
random effects model is more efficient. As the Hausman tests were not significant, we used the random
effects model. Furthermore, since we found some indication of heteroscedasticity in the regressions of trust,
we used robust standard errors.
In order to control for correlation between the residuals for life satisfaction inequality and social
trust, we use the CMP (“conditional mixed process”) estimator with robust standard errors to test the
hypotheses. CMP fits a large family of multi-level and seemingly unrelated systems. Random effects at a
given level are allowed by default to be correlated across equations. The method is conditional, meaning
that the model can vary by observation. This is a great advantage for our model, since we have many more
observations for estimating the equation for life satisfaction inequality than for the equation of social trust.

16

Barone and Mocetti (2016) also include the immigration rate and level of schooling as controls. However, data
availability for these variables is very limited. Therefore, we did not include them in our regression analysis.
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In short, it is an estimation method that accommodates differences in the number of observations per
country and per variable, while allowing for complex relations and a flexible model definition.
In the interpretation of the results of the regression analysis, we should be aware of the possibility
of a simultaneity bias because of inverse causality from dependent on independent variables. As Bergh and
Bjørnskov (2011) showed, countries with higher trust levels are more prone to have larger welfare states,
thereby reducing inequality. This suggests that higher trust might have a negative reverse effect on income
inequality. However, as discussed above, research by Barone and Mocetti (2015) using instrumental
variables showed that there is a negative causal effect of income inequality on trust. Furthermore, it can be
noted that reverse effects would materialize with long lags, as institutional changes take a long time to
accomplish. The shorter the time period in which the negative effect of income inequality on trust becomes
manifest, the more likely it is that the estimated relationship stems from a causal effect of income inequality
on trust.
Furthermore, Guimaraes and Sheedy (2012) have argued that redistribution is a common tool used
to quash the risk of rebellion that springs from high inequality in life satisfaction. This suggests there is also
a theoretical possibility that high life satisfaction inequality has a negative reverse impact on income
inequality. However, inequality in life satisfaction may also have a positive reverse effect on income
inequality because people that are happier may be more inclined to work harder, or be more creative and
entrepreneurial, and earn a higher income (Frey and Stutzer, 2002). If these positive and negative reverse
effects cancel out, our estimation results will be unbiased. Unfortunately, proof can only be given if we can
disentangle the causal relations from possible other, reverse, causal effects, by using instrumental variables.
But we lack data for such instrumental variables. Also, Ott (2005), Becchetti (2014), Delhey and Kohler
(2011) and Ovaska and Takashima (2011) do not test causality in their estimation of the relationship
between income inequality and life satisfaction inequality. Therefore, we should interpret the results of our
empirical analysis with care. However, as the reverse effect of life satisfaction inequality on income
inequality can be positive as well as negative, it is a priori likely to be rather small. That means that if we
find a strong positive effect from income inequality on life satisfaction inequality, the posterior probability
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that this empirical relationship reflects a causal impact from income inequality on life satisfaction inequality
is relatively high.

3.5

Empirical results

This section presents the results of the empirical analysis, starting with the correlation analysis of dependent
and independent variables. Next, we will present the panel regression analysis.

3.5.1

Bivariate correlation analysis

Table 3.2 reports the Pearson correlation coefficients. Trust is negatively correlated with life satisfaction
inequality and the net Gini coefficient. Furthermore, the indicators for life satisfaction inequality (LSI) and
net income inequality are positively correlated, as are also the two indicators for trust.

Table 3.2 Bivariate correlation (Pearson’s correlation coefficients) a
1

2

3

4

5

6

7

8

9

10

11

12

1 Per. social trust

1

2 Obj. social trust

0.48

1

3 Net Gini

-0.58

-0.38

1

4 LSI

-0.70

-0.34

0.60

1

5 GDP

0.46

0.41

-0.45

-0.61

1

6 Unemp

-0.25

-0.27

0.31

0.46

-0.51

1

7 Female

-0.40

-0.46

0.31

0.25

-0.55

0.21

1

8 Christian

0.04

0.14

-017

-0.16

0.19

0.16

-0.06

1

9 Muslim

-0.25

-0.20

0.39

0.58

-0.31

0.06

-0.15

-0.47

1

10 Pol rights

-0.28

-0.23

0.44

0.60

-0.41

0.20

0.11

-0.40

0.87

1

11 Civ. Liberty

-0.30

0.06

0.50

0.63

-0.47

0.26

0.04

-0.45

0.59

0.56

1

12 Monarchy

0.49

0.33

-0.28

-0.43

0.51

-0.27

-0.39

-0.14

-0.11

-0.18

-0.15

1

13 Age old

0.15

0.12

-0.14

-0.37

0.20

-0.04

0.26

0.20

-0.56

-0.41

-0.27

0.14

14 Age dep

0.23

0.01

0.21

0.06

0.17

-0.10

-0.16

-0.29

0.30

0.20

0.24

0.22

15 Urban

0.49

0.20

-0.24

-0.30

0.49

-0.20

-0.32

-0.34

0.00

-0.10

0.04

0.68

16 Exports

0.03

0.01

-0.35

-0.18

0.50

-0.22

-0.10

0.12

-0.17

-0.14

-0.36

0.17

17 Inf. Mortality

-0.42

-0.29

0.50

0.69

-0.63

0.24

0.21

-0.29

0.79

0.80

0.63

-0.24
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a

13

14

15

16

14 Age dep

0.14

1

15 Urban

0.18

0.57

1

16 Exports

-0.24

-0.24

0.08

1

17 Inf. Mortality

-0.57

0.02

-0.26

-0.19

Pearson correlation coefficients, italics P<0.05; bold p<0.01. F: Fraser Institute. H: Heritage Foundation

3.5.2

Panel regression analysis

In this section we present the results of panel regression analysis for life satisfaction inequality and trust.
The estimation results are reported in Table 3.3.
We experimented with several different lag structures, varying from unlagged to three years lagged
influences of income inequality on life satisfaction inequality, and of both inequality variables on trust. The
results did not differ very much, but the use of a lag of 1 year provided the best fit. 17 Therefore, we employed
1-year lagged variables in both regression equations. This relatively short period provides indications that
our estimation results express a causal impact of income inequality on trust and life satisfaction inequality,
instead of a reverse effect of trust and life satisfaction inequality on income inequality.
Columns 1 and 3 of Table 3.4 show that income inequality has a large and highly significant effect
on life satisfaction inequality (LSI). 18 As argued above, the large effect makes it likely that the results
express a causal influence of income inequality on life satisfaction inequality. Thus we find support for
hypothesis 2. We also find a positive effect of the unemployment rate, female population rate, religion, and
civil liberty. We find a negative impact of the share of aged population and the monarchy dummy.

17

If we include year dummies in order to capture a trend in trust and inequality, the significance of the results does
not change.
18
The estimation results for the equation for life satisfaction inequality (LSI) in columns 1 and 3 are based on the
same data sample. The only difference is that in column 1, the equation for LSI is estimated simultaneously with the
equation of perceived social trust, whereas in column 3 it is estimated simultaneously with the equation for objective
social trust. Table 3.4 shows that the coefficients for the LSI equation hardly differ in column 1 and column 3. The
small changes are due to differences in the estimated standard errors, as the correlations between the residuals of LSI
and social trust depend on the set of equations that are simultaneously estimated (life satisfaction inequality and
perceived trust in model 1, and life satisfaction and objective social trust in model 2, respectively).
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Table 3.3 Estimation resultsa
Model 1
1

2

3

4

LSI

Perceived

LSI

Trust measured by

LSI-1
Net Gini-1

generalized trust

ISS

-0.35 (0.009) (β1)

-0.15 (0.006) (β1)

0.86 (0.000) (α2)

-1.12 (0.004) (α1)

0.80 (0.000) (α2)

-0.37(0.025) (α1)

GDP

-0.03 (0.425)

0.01 (0.889)

-0.03 (0.419)

0.01 (0.839)

Unemp

0.01 (0.000)

0.00 (0.410)

0.01 (0.000)

-0.00 (0.868)

Female

0.04 (0.000)

-0.03 (0.175)

0.04 (0.000)

-0.02 (0.091)

Christian

0.14 (0.000)

0.06 (0.280)

0.14 (0.000)

0.05 (0.087)

Muslim

0.49 (0.000)

-0.59 (0.002)

0.48 (0.000)

-0.19 (0.130)

Pol Rights

-0.02 (0.705)

0.28 (0.000)

-0.01 (0.714)

0.08 (0.060)

Civ liberty

0.10 (0.000)

-0.03 (0.235)

0.10 (0.000)

0.05 (0.000)

Monarchy

-0.05 (0.001)

0.03 (0.370)

-0.05 (0.001)

0.02 (0.223)

Age old

-0.01 (0.001)

-0.01 (0.011)

-0.01 (0.001)

-0.00 (0.641)

Age dep

-0.03 (0.828)

1.03 (0.002)

-0.04 (0.800)

0.18 (0.196)

Urban
Exports
Infant Mortality

-0.00 (0.816)

R2
2

Wald Chi

a

Model 2

0.00 (0.131)

-0.00 (0.333)

-0.001 (0.024)

-0.00 (0.756)

0.002 (0.816)

-0.00 (0.809)

0.00 (0.632)

0.70

0.65

1196.34

1522.92

Hausman

0.51

0.98

0.51

0.65

N observations

401

77

401

78

N countries

25

25

25

25

P-value of coefficients between brackets. Unstandardized coefficients. The respective dependent variables for each

column are indicated in the second row.

Columns 2 and 4 report the estimation results for trust. For both measurements of trust, we find that
income inequality is significantly negatively associated with trust, which provides support for hypothesis
1. But we also detect an additional negative effect of life satisfaction inequality on trust, which supports
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hypothesis 3.19 Furthermore, we find some indications that religion, political rights, civil liberty, the age
structure, and exports affect trust.

3.5.3

Test on mediation

In order to test hypothesis 4, whether life satisfaction inequality significantly mediates the relationship
between income inequality and trust, we used the Sobel test. The Sobel test uses the magnitude of the
product of α2 and β1 (see Figure 1) compared to its estimated standard error of measurement to determine
the significance of the mediation effect. The β1 term represents the magnitude of the relationship between
the independent variable (income inequality) and the mediator (life satisfaction inequality). The α2 term
represents the magnitude of the relationship between the mediator (life satisfaction inequality) and
dependent variable (social trust) after controlling for the effect of the independent variable.
The results are reported in Table 3.4. The first row reports the direct effect of income inequality on
trust (see also Table 3.3). The second row presents the indirect effect through mediation by life satisfaction
inequality. The third row shows the significance of the mediation effect by reporting the P value of the
Sobel test. For both types of measurement of trust, the Sobel test shows that the mediation effect is
significant.
The total effect of income inequality on trust is equal to the sum of the direct and indirect effects
and is reported in the fourth row. The last row shows the percentage of the total effect of income inequality
on trust caused by mediation by life satisfaction inequality. We see that the mediation effect constitutes a
relatively small part of the total effect of income inequality on trust. The direct effect of income inequality
on trust accounts for the greater part of its total impact. Finally, as we find that the sign of the direct and
indirect effects are both positive, our results point at so-called complementary mediation (Zhao et al., 2010).

19

If we run model I without the interpolated observations, the effects of income inequality on both life satisfaction
inequality and trust remain significant. The estimated coefficient of life satisfaction inequality in the trust equation
slightly decreases from 0.34 to 0.29 and becomes insignificant, due to the low number of observations.
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Table 3.4 Direct, indirect and total effect of income inequality on trusta
Perceived generalized

Trust as measured by ISS

trust
Direct effect of income inequality on trust (α1)

-1.12 (0.004)

-0.37 (0.025)

Indirect effect of income inequality on trust mediated

-0.28 (0.024)

-0.12 (0.018)

Total effect of income inequality on trust (α1+α2 * β1)

-1.40

-0.49

Share of total effect of income inequality on trust mediated

20%

26%

by life satisfaction inequality (α2 * β1)

by life satisfaction inequality (α2 * β1)/ (α1+α2 * β1)
a

P-value of coefficients between ( ). Unstandardized coefficients.

3.6

Discussion and policy implications

In this article, we have investigated the relationships between income inequality, life satisfaction inequality,
and trust. We developed four hypotheses that we tested through panel regression analysis.
The main result is that life satisfaction inequality is significantly negatively associated with trust
and should therefore be considered equally with income inequality as a potential source of distrust. Life
satisfaction equality therefore has not only intrinsic value, as an end in itself for reasons of fairness, but
also instrumental value for society insofar it fosters economic growth through increasing trust.
Another important result of our study is that life satisfaction inequality mediates the relationship
between income inequality and trust, as income inequality is found to significantly relate to life satisfaction
inequality. Whereas previous research into the relationship between income inequality and life satisfaction
inequality has been based on static cross-country regression or correlation analysis, our analysis provides
the first panel analysis of life satisfaction inequality in relation to income inequality and trust. Our mediation
analysis provides more detail about the specifics of the relationship between income inequality and trust.
But income inequality also has a direct relationship with trust, on top of its indirect relationship
mediated through inequality in life satisfaction. This confirms the analysis of previous literature on the
relationship between income inequality and trust (Leigh 2006; Oishi et al. 2011; Schneider 2012; Hajdu
and Hajdu 2014; Barone and Mocetti 2015). A possible reason for this finding could be that life satisfaction
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inequality is less objective and less visible to most people, while they can observe and relate to income
inequality. One explanation of this limited visibility is related to cultural norms, which often do not allow
one to express feelings of unhappiness. Another explanation is that life satisfaction, being a very personal
measure of a mostly psychological nature, depends much more on comparison with close neighbors than
on class differences on a national level. Income inequality, on the other hand, is a national and more
objective measure that is related to the concept of fairness. Fairness, and the resulting notion of generalized
trust, depends more on one’s position in the broader environment (be it a nation or even the global context)
than on one’s close relationships.
These results are a stimulus for further economic research on generalized trust and the underlying
concept of social cohesion. They also underscore the fundamental role of income inequality in our economic
system, and the need to address such inequality, whether because of its relationship with life satisfaction
inequality, or because of its direct relationship with trust and social cohesion. As a follow-up to this paper,
we therefore suggest research on a better way to define and measure social cohesion, as well as on the
relationship of social cohesion to alternative measures of income inequality and wealth inequality.
As for policy implications, although our analysis does not prove causality (by using, for example,
instrumental variables), we have argued that the short time period of the negative effect of income inequality
on trust makes it unlikely that this association is caused by reverse causality. Our analysis therefore suggests
that income inequality has a causal effect on trust, although it does not provide definite proof. If causality
can be proved in future research, this would imply that policy reforms should aim at limiting income
inequality.
In addition, our results indicate that policy options for increasing trust are not limited to countering
income inequality. If there are other ways of influencing life satisfaction inequality directly that do not
focus on income inequality, they might also be beneficial to trust. For example, policies targeting
unemployment among low skilled workers, for example by earned income tax credits, may increase life
satisfaction among poor people, thereby reducing the inequality in life satisfaction and increasing trust.
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4

Who becomes unhappy when income inequality increases? Interaction
effects of micro income levels on the inequality-life satisfaction
relationship

4.1

Introduction

Recent research has shown a negative relationship between income inequality and life satisfaction on a
macroeconomic level (Oshio and Kobayashi, 2010; Verme, 2011; Graafland and Lous, 2018a). In the search
for a microeconomic explanation, there are two lines of reasoning in the literature. First, it is argued that
income inequality causes social distance because it has severe negative consequences for specific groups
in society (low income, powerless, minorities) (Becchetti et al., 2014). Because of the magnitude of the
effect of income inequality on life satisfaction on these low-income groups, the average level of life
satisfaction for the country is also reduced. If this explanation is correct, we would expect that the negative
effect of income inequality on life satisfaction is moderated by the income level. Individuals belonging to
low-income groups would then be more sensitive to income inequality than individuals from other income
groups. Politically, targeting income equality would be a matter of keeping the ‘losers’ in the capitalist
economy sufficiently satisfied that they do not become a threat to society. In a second approach, defended
amongst others by Wilkinson and Pickett (2009, 2010), income inequality undermines trust and social
cohesion more generally, both of which are essential to a stable and satisfied society. According to this
approach, income inequality affects all groups in society, including the well-off.
Whereas Becchetti et al. (2014) and Wilkinson and Pickett (2010) based their conclusions on
national data, definitive micro evidence of the moderating influence of income level on the relationship
between income inequality and life satisfaction is still lacking. Several articles have tried to address this
relationship in different ways, but the results are ambiguous. One micro study on the relationship between
socio-economic inequalities and life satisfaction by Fahey and Smyth (2004) found that the impact of
inequality depends on the countries’ level of GDP per capita. In their European sample, in the relatively
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poor countries the impact seems to be much higher than in the richer countries. However, because of data
limitations they did not include an indicator for individual household income, thereby leaving out a variable
that captures the specific socioeconomic situation of the individuals in the sample. Alesina et al. (2004)
claimed that inequality does affect individual happiness. However, they only looked at micro-inequality,
leaving unanswered whether their conclusion also applies to national inequality, while also not addressing
the possibility that (part of) the impact of their inequality indicator might be caused by national inequality.
Other studies have focused only on specific categories of individuals (Levin et al., 2011), or lack important
control variables (Zagorski et al., 2014).
In this paper we will focus on the following research question: how is the relationship between
income inequality and life satisfaction moderated by individual income level? We try to answer this
question using data from the World Value Studies and European Value Studies combined with national
income inequality data. The research findings will allow us to better understand how income inequality
affects life satisfaction. The paper is structured as follows. First, we discuss theories about the relationship
between income inequality and individual life satisfaction, as well as the moderating influence of income
level on that relationship. Next, we present the methodology of our analysis, followed by the results. Finally,
we conclude with a discussion of the results and recommendations for further research.

4.2

Conceptual framework and literature review

In this section, we present the theoretical framework. First, we discuss the relationship between national
income inequality and individual life satisfaction, and the different microeconomic theories about the
macroeconomic relationship. Next, we discuss the moderating influence of income on the relationship
between income inequality and life satisfaction. The last section presents the specification of the model that
we will estimate.
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4.2.1

National income inequality and life satisfaction

While the debate on the magnitude and effects of income inequality in market economies has been going
on for some decades (Berggren, 1999; Gwartney et al., 2004; Wilkinson and Pickett, 2010; Stiglitz, 2012;
Piketty, 2014), its relationship to subjective wellbeing has only recently attracted serious attention from
economists (Oshio and Kobayashi, 2010; Berg and Veenhoven, 2010; Verme, 2011; Hajdu and Hajdu,
2014). Most economic literature linking subjective wellbeing to national income inequality consists of case
studies of specific countries (Oshio and Kobayashi, 2010; Hajdu and Hajdu, 2014; Zagorski et al., 2014).
Only a few studies use a cross-country model, but in these studies the relationship between subjective
wellbeing and income inequality is not the main focus (Berg and Ostry, 2011; OECD, 2012; Ostry et al.,
2014). Initial studies into this relationship tended to look at happiness. More recent studies have focused
on life satisfaction, or a combination of wellbeing indicators (Verme, 2011; Hajdu and Hajdu, 2014;
Zagorski et al., 2014). Although much of the literature on subjective wellbeing focuses on happiness, which
is associated with emotions and short-term satisfaction, for macroeconomic evaluations life satisfaction is
more interesting due to its evaluative and long-term nature.
Most studies have confirmed a negative relationship at the macroeconomic level (Clark, 2018).
Oshio and Kobayashi (2010) concluded that national income inequality strongly decreases (average)
happiness. In his broad overview study, Verme (2011) found that the significance of the relationship
between inequality and life satisfaction depends on the indicator for inequality. In addition, after
synchronizing different measures and research methods, he found that income inequality has a definite
significant and negative impact on life satisfaction. Graafland and Lous (2018a) found confirmation for a
negative relationship between national income inequality and life satisfaction, in which income inequality
functions as a mediator in the relationship between economic freedom and life satisfaction.
Besides research into the direct relationship between national income inequality and subjective
well-being, a number of studies have introduced macroeconomic research into the relationship between
income inequality and variables that indirectly affect subjective wellbeing. Kahn et al. (2000) showed a
link between income inequality and low maternal health. Sturm and Gresenz (2002) linked income
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inequality to chronic illnesses and mental ill-health. In addition, income inequality has been shown to lower
the quality of the social environment (Helliwell et al., 2009). This lower quality of the social environment
manifests itself in crime statistics. For example, Elgar and Aitken (2011) concluded that income inequality
correlates with higher homicide figures. Unfortunately, they did not examine the causality, making it
impossible to draw definite conclusions. Oishi et al. (2011) claimed that the increased happiness associated
with lower income inequality is explained by perceived fairness and generalized trust. Guimaraes and
Sheedy (2012) linked distrust, resulting from power differences and differences in happiness, to a higher
risk of social unrest, of which higher crime is one example. Mau et al. (2012) related social inequality to
decreased social security. During the last decade, both the IMF (Berg and Ostry, 2011; Bastagli et al., 2012;
Ostry et al., 2014) and the OECD (2012) have produced critical studies on the social impact of income
inequality. It is clear from the literature that income inequality negatively affects variables closely related
to social cohesion at the macro level.
On the micro level, there are a few studies that have examined the relationship between life
satisfaction and national income inequality. Whereas Schneider (2012) showed the importance of
perceptions in evaluating income inequality (see also Bavetta et al., 2019), Helliwell et al. (2009) found
that the social environment is much more important than income to subjective well-being, as well as
comparison to reference groups (Budría and Ferrer-I-Carbonell, 2019). However, Zagorski et al. (2014)
found no direct effect from the Gini coefficient on individual life satisfaction. Levin et al. (2011) also found
no association of income inequality with individual life satisfaction, but they only looked at the impact of
income inequality on the life satisfaction of adolescents, not a sample representative of the whole population
of a country. Haller and Hadler (2006) found that life satisfaction is higher in countries with low inequality.
However, they used data from only one wave of the World Values Studies. Finally, Fahey and Smyth (2004)
did find some effect from income inequality on life satisfaction, but they suggested that this might have
been influenced by the timing of the data they use.
Thus, the literature suggests the existence of a negative relationship between income inequality and
life satisfaction at the macro level, but it does not offer conclusive empirical evidence to answer the question
68

of how national income inequality relates to individual life satisfaction. Accepting the results of
macroeconomic research, in which income inequality not only affects life satisfaction but also many related
variables, and acknowledging the limitations of the microeconomic research conducted thus far, we
nonetheless propose the following hypothesis:
H1

Income inequality at the national level is negatively related to individual life satisfaction

4.2.2 Income inequality and life satisfaction: moderation by income level
An unresolved question about how national income inequality affects average life satisfaction in a society
is whether income inequality is only negatively related to the life satisfaction of specific groups or whether
the negative relationship applies more generally. In literature, two strands of reasoning can be identified.
In the first approach, the negative effect of national income inequality on average life satisfaction
in society is explained by its negative consequences for low income groups in society (Becchetti et al.,
2014). If high income inequality goes hand in hand with a perception of low social mobility opportunities,
or worse, a sense of powerlessness and oppression of the less well-off, then we have the perfect cocktail
for rebellion and destabilization of entire countries (Caruso and Schneider, 2011). The accumulation of
disadvantages will have a major negative effect on the life satisfaction of these ‘losers’ and the severity of
their dissatisfaction will affect average life satisfaction. This line of reasoning finds support in Mau et al.
(2012), who reported that high income inequality seems to hit the socio-economic security of the lower
classes, such as unskilled manual workers, much harder than other social classes. This would mean that
income level moderates the relationship between national income inequality and individual life satisfaction.
Based on this, we propose the following hypothesis:

H2

The negative relationship between income inequality and individual life satisfaction is stronger for

lower-income groups than for higher-income groups
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In contrast, Wilkinson and Pickett (2010) argue that income inequality will reduce average life
satisfaction through a reduction in individual life satisfaction in all social classes. Income inequality creates
social distance, undermining trust throughout the income distribution. Not only does this affect lower
incomes, it also causes a lower life satisfaction among higher-income households, since the social distance
and consequent lower trust cause insecurity and stress. Furthermore, Piketty (2014) argues that income
inequality should be viewed as the single phenomenon to which many of the symptoms of the failure of our
modern societies can be traced, for example lower life expectancy, high CO2 emissions, and, more
generally, poor physical and mental health. As such, income inequality theoretically functions as a summary
indicator, signaling the structural dysfunction of societies rather than being a mere side-effect of capitalist
economies. Based on this, we propose as a final hypothesis:

H3

The negative relationship between income inequality and individual life satisfaction holds for

lower-income as well as for higher-income groups

So far, no literature is available to confirm or reject either claim. Other papers have only investigated topics
that are theoretically related, but not the specific micro-explanation for the relationship between income
inequality and life satisfaction through social cohesion. Thus, there is no empirical evidence to back either
H2 or H3.

4.2.3

Model specification

Based on the sections above, we define the following models:

Model 1
(1) 𝐿𝑆𝑖,𝑘,𝑡 = 𝛼 𝐼𝐼𝑘,𝑡 + 𝛽𝑍𝑘,𝑡 + 𝜂𝑋𝑖,𝑘,𝑡 + ∑5𝑡=4 𝜇𝑡 𝑇𝑡 + 𝜀𝑖,𝑘,𝑡
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Model 2
(2) 𝐿𝑆𝑖,𝑘,𝑡 = ∑𝑛𝑦=1 𝛼𝑦 𝐼𝐼𝑘,𝑡 𝑦𝑖,𝑘,𝑡 + 𝛽𝑍𝑘,𝑡 + 𝜂𝑋𝑖,𝑘,𝑡 + ∑5𝑡=4 𝜇𝑡 𝑇𝑡 + 𝜀𝑖,𝑘,𝑡
Sub-index i stands for the individual, sub-index k for country, sub-index t for time. LSi,k,t denotes individual
life satisfaction, IIk,t denotes income inequality. Zk,t denotes the country-level control variables, while X i,k,t
denotes the set of variables to control for individual-level variation. Tt stands for the time dummies included
in the model.
The second model is a slight variation on the first, where the income inequality indicators are
replaced by a set of interaction variables of income inequality with dummies for each income group. These
dummies are denoted by yi,k,t, where sub-index y denotes income group. The model includes 5 (n)
interaction dummies, one for each income group.

4.3

Data and Methods

In this section we describe the data and methodology we used for our research, starting with the sources
and measurement methods of the dependent variable and the independent variables. Then we discuss the
choice and measurement of control variables, followed by a description of the estimation technique used.

4.3.1

Data sources and measurement

In order to test our hypotheses, we use data from the integrated sample of World Values Survey and
European Values Survey (WVS/EVS). These are complemented by country data from Solt’s World Income
Inequality Database (SWIID), the World Inequality Database (WID) and the World Bank. The dataset
consists of 152,494 observations from 42 countries, including 25 European countries, 6 Asian countries, 5
countries from the Middle East and North Africa, 2 Latin American countries and 4 other Western countries.
We have data from the last five different waves of the WVS, which are carried out approximately every 5
years. Wave 2 has data from 1989-1994, Wave 3 has data from 1995-1997, Wave 4 has data from 1999-
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2004, Wave 5 has data from 2004-2009, and Wave 6 has data from 2010-2014. For each country, we have
data from at least two waves.

Table 4.1 Data sources and description
Indicator (symbol)

Mean

SD

Min

Max

N (countries)

Source

Life satisfaction (LS)

6.75

2.33

1

10

421,217 (72)

WVS/EVS

Net Gini coefficient (NGini)

33.72

6.78

21

48.8

415,848 (71)

SWIID

WID share top 10% (WID10)

0.37

0.10

0.20

0.61

283,903 (45)

WID

WID share top 1% (WID1)

0.12

0.06

0.04

0.28

309,858 (50)

WID

25,352.72

14,897.59

1,526.41

76,285.57

391,611 (71)

World Bank

0.03

0.17

0

1

427,216 (72)

Personal income level (PI)

4.73

2.36

1

10

339,450 (72)

WVS/EVS

Lowest income quintile (IQ1)

0.20

0.40

0

1

2nd income quintile (IQ2)

0.29

0.45

0

1

3rd income quintile (IQ3)

0.28

0.44

0

1

4th income quintile (IQ4)

0.16

0.37

0

1

5th income quintile (IQ5)

0.07

0.26

0

1

Married

0.67

0.47

0

1

421,847 (72)

WVS/EVS

Religiosity (RELI)

6.85

3.22

1

10

402,844 (72)

WVS/EVS

Protestant (Prot)

0.17

0.38

0

1

380,400 (72)

WVS/EVS

Catholic/Orthodox (C/O)

0.35

0.48

0

1

“

Muslim

0.19

0.39

0

1

“

Other Religion (Other)

0.11

0.31

0

1

“

No Religion

0.18

0.38

0

1

“

Macro controls
GDP/capita (ln, PPP 2011 $)
GDP/cap)
Latin America (LA)
Micro controls

72

Unemployed (Unemp)

0.07

0.25

0

1

414,909 (72)

WVS/EVS

Gender (Male)

0.47

0.50

0

1

422,478 (72)

WVS/EVS

Age

44.22

16.75

15

99

422,833 (72)

WVS/EVS

Age (15-24)

0.13

0.34

0

1

(25-34)

0.20

0.40

0

1

(35-44)

0.21

0.40

0

1

(45-54)

0.17

0.38

0

1

(55-64)

0.14

0.35

0

1

(65+)

0.15

0.35

0

1

The dependent variable, individual life satisfaction, is measured as a number on a scale from 1 to
10 in answer to the question ‘How satisfied are you with your life?’. National income inequality is measured
by the net Gini coefficient, which is the Gini-coefficient of GDP corrected for redistribution through taxes.
A major criticism that has gained support in recent years is that common macroeconomic indicators of
inequality, such as the Gini coefficient, underestimate inequality at the extremes of the income distribution
(Becchetti et al., 2014; Piketty, 2014). Alternatives are to look either at the share of GDP earned by the
richest 10 % or richest 1%, hence we also included data for these indicators from the World Inequality
Database. This will allow us to see which indicator captures the influence of income inequality on life
satisfaction best, or whether they capture different aspects of this influence.
Regarding the personal income level, absolute statistics are unfortunately lacking in the WVS data,
which instead reports income levels on a scale from 1 to 10. The data are nonetheless useful for evaluating
how different income groups perceive and experience income inequality (see also Bjørnskov et al., 2008;
Fahey and Smyth, 2004; Haller and Hadler, 2006). In our regression analysis, we work with a set of
dummies instead of the generic categorical variable in order to more clearly observe what the impact is of
income inequality on the life satisfaction of various income groups.
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Except for the dummy variables, which can only take the values 0 or 1, we standardized all variables
in order for the coefficients to be compared more easily.

4.3.2

Control variables

We included a number of individual and country level control variables. We mostly follow the literature in
this, especially earlier studies using WVS data. Bjørnskov et al. (2008) has the most complete set of control
variables and this paper is our starting point, but we limit the set of variables to avoid over identification
and multicollinearity. In deciding which control variables to keep, we followed several other papers that
have used WVS data, as well as the theories discussed above.
First of all, national income per capita has been shown to be an important determinant of life
satisfaction due to its effect on consumption, health, and education level (Dolan et al., 2008; DiTella and
MacCulloch, 2010). It not only seems to be important to average life satisfaction at the country level: Fahey
and Smyth (2004) show it also affects individual life satisfaction (also Bjørnskov et al., 2008). Income per
capita was measured by taking the natural logarithm of the World Bank statistic. As specification we used
Purchasing Power Parity at constant 2011 US dollars. Besides GDP per capita, we included a dummy for
Latin American countries, as they consistently show higher life satisfaction despite having high levels of
income inequality. So far researchers have not found any rational explanation for this. This is confirmed at
the micro-level by Haller and Hadler (2006) (see also Mann and Riley, 2007).
In addition, we included some personal characteristics such as marital status, gender, and age
(Bjørnskov et al., 2008; Fahey and Smyth, 2004; Haller and Hadler, 2006). For age, in our regression
analysis we again followed Bjørnskov et al. (2008) by splitting the variable into six dummies for different
age groups in order to be able to see how the effect on life satisfaction differs per category, to get a more
precise picture. Marital status consists in our model of a dummy for people who are married or live together
as married. Haller and Hadler (2006) found, for example, that married persons and persons with children
are happier than divorced individuals. This variable furthermore captures to some extent the connectedness
of a person, and the role of relationships in that person’s life. We also included a variable on whether an
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individual is unemployed (see Guvenen et al., 2017). In addition to these characteristics, we include five
religion variables. First, we included an indicator for the religiosity of individuals, which is shown to be of
great importance in shaping individual behavior (Yeniaras and Akarsu, 2017). This indicator is defined as
an answer from 1 to 10 to the question ‘How important is God in your life?’, where ‘God’ can be defined
in different ways. The advantage is that in this way even non-theistic religiosity can be included, as well as
forms of religiosity that do not fit standard categories. The other indicators are a set of dummies based on
the religious tradition with which individuals associate. We have first of all a dummy indicating whether
the person is an adherent of protestant Christianity or not (Bjørnskov et al., 2008; Haller and Hadler, 2006).
We chose to include this branch of Christianity since Protestantism provides strong structures for life and
also has clearly defined political views. These views are often seen as a major explanation of the
development of different social systems between Northern and Southern Europe. Second, we include a
dummy for adherence to Catholic and Eastern Orthodox traditions. We created one dummy for both of
these, following Bjørnskov (2006) who makes a distinction between hierarchical traditions, such as these
branches of Christianity, and non-hierarchical traditions like Protestantism. In addition, we include an
indicator for Muslims, as this is a unique tradition that strongly influences life attitudes, and for people from
other religions. Finally, since we used data from multiple waves, we included time dummies for each wave.
In order to test the second and third hypotheses, we created a set of variables measuring the
interaction between the personal income level quintiles to which individuals belong and the inequality
indicators.

4.3.3

Estimation technique

As we have data from multiple waves, we used a panel regression model. Since the observations of different
waves do not concern the same persons, we cannot run a panel regression model, in which the individuals
are the panel variable and the waves the time dimension. Instead, we performed a panel analysis in which
country is the panel variable, complemented with time dummies to capture the time dimension. This means
that we still use the standard method for multilevel panel analysis. Such an approach is justified if the
75

individuals in the sample form a representative sample for each country’s population, meaning that even
though the individuals in each wave are not the same, they can be treated as concerning the same individuals
because of the representativeness of the group they are part of as a whole. In order to determine which panel
model to use, we performed Hausman tests. These tests compare residuals from the fixed effects model
with those of the random effects model, and check whether the difference is statistically significant. If it is,
fixed effects are required as this finding means that there are unobserved country-level effects that need to
be accounted for. If the Hausman test is not significant, then fixed effects do not add anything to the model
and therefore a random effects model is more efficient. Moreover, a random effects model allows better
comparison between countries, as differences at the country level are sufficiently explained by the specified
variables included in the model, instead of leaving the explanation to undefined country-specific effects.
In addition to the Hausman tests, we performed white tests to check for heteroscedasticity. We
found indications that residuals correlate to some extent, regardless of the model specification. In order to
correct for this, we used robust standard errors, which do not alter the coefficients but correct the errors,
and therefore the significance of the coefficients, for biases due to correlation between residuals. The use
of robust standard errors caused the results to become only slightly less significant but do not change the
conclusions. Therefore, we believe this is a sufficient remedy.
Furthermore, we checked for problematic correlation between the different variables included in
the model by calculating the Pearson-Watson correlation coefficients. We did not find indications for this.
However, we nonetheless calculated the VIF-factors as an extra check, which confirmed the conclusion that
there is no need to worry about multicollinearity.
Finally, most literature on income inequality and life satisfaction ignores the issue of causality.
Theoretically, we do not see much reason for reversed causality from (individual) life satisfaction to
(national) income inequality. In addition, the use of a panel regression with data from four time periods,
where time effects are explicitly accounted for, offers some solution to this problem. Ideally though, we
would empirically test the causality by the use of appropriate instrumental variables, which is unfortunately
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very difficult in the type of analysis we conduct. Therefore, we should be careful to draw strong conclusions
about the causal direction of these relationships.

4.4

Empirical results

4.4.1

Bivariate correlation analysis

Table 4.2 presents the Pearson-Watson correlation coefficients of the main variables considered in our
analysis. Generally, correlation coefficients are low but significant. In addition, life satisfaction correlates
relatively strongly with the income inequality, personal income and GDP per capita.

Table 4.2 Pearson-Watson correlationa
LS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

1 NII

-0.16

2 WID10

-0.12

0.79

3 WID1

-0.08

0.64

0.80

4 GDP/cap

0.27

-0.47

-0.30

-0.30

5 LA

0.06

0.33

0.30

0.40

-0.11

6 PI

0.22

-0.08

-0.06

-0.07

0.14

-0.02

7 Married

0.07

0.02

0.01

0.02

-0.07

-0.03

0.12

8 RELI

-0.02

0.31

0.33

0.38

-0.20

0.13

-0.09

0.01

9 Prot.

0.16

-0.30

-0.22

-0.14

0.31

0.02

0.08

-0.01

-0.07

10 C/O

0.01

-0.22

-0.33

-0.24

-0.00

0.09

0.00

-0.03

0.12

-0.34

11 Muslim

-0.16

0.42

0.57

0.48

-0.34

-0.09

-0.08

0.02

0.38

0.22

-0.36

12 Other

0.00

0.23

0.13

0.11

-0.08

-0.04

-0.03

0.04

0.03

-0.16

-0.26

-0.17

13 Unemp

-0.11

0.05

0.05

0.05

-0.06

0.03

-0.11

-0.10

0.03

-0.03

-0.02

0.06

0.02

14 Male

-0.01

0.01

0.01

0.01

-0.01

-0.02

0.05

0.05

-0.11

-0.01

-0.05

0.02

-0.02 0.03

15 Age

0.01

-0.15

-0.15

-0.13

0.13

-0.02

-0.13

0.16

0.03

0.09

0.13

-0.20

-0.01 -0.13 -0.01

a

N=152,494; Italic: P-value <0.05; Bold: P-value <0.01.
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4.4.2

Regression analysis: overall results

Table 4.3 reports the regression results for model 1. The Hausman tests are highly significant for most
specifications, meaning that there are unobserved country-specific effects that should be accounted for. We
will therefore base our conclusions on the fixed-effects model rather than the random-effects models. The
conclusions, however, are not different for both alternatives. 20
The first column shows the model with the Net Gini coefficient as the indicator for the level of
income inequality in a country. We find that income inequality is significantly negatively related to
individual life satisfaction. When the share of GDP earned by the top 10% is used as an alternative (column
2), the relationship is again negative, but not significant. When both measures are included in one model
(column 3), the effect of the Gini coefficient remains more or less the same whereas the effect of the national
income share of the top 10% evaporates. When instead of the share of the top 10%, the share of GDP earned
by the top 1% is used (column 4), we find that the relationship is negative and significant again. If this
indicator is combined with the Gini coefficient in one model (column 5), both measures show a significant
negative association with individual life satisfaction. This means that, overall, H1 is confirmed, while it
affirms the relevance of the Gini coefficient in contrast to the usual criticism. Furthermore, from the finding
that both the Gini coefficient and the share of GDP earned by the top 1% are significant, we conclude that
they show slightly different aspects of the relationship between income inequality and life satisfaction.
As for the other variables in the model, there are no surprising results, except that GDP per capita
does not have any significant relationship with individual life satisfaction. Personal income level is
significant, as belonging to the lowest income quintile is associated with to the lowest life satisfaction. Life
satisfaction consequently increases with personal income level, although the difference between the fourth
and fifth (the reference quintile) income quintiles is not significant. Marriage and religiosity lead to higher
life satisfaction, whereas the coefficients for the different religious traditions do not show a significantly
different relationship with life satisfaction, except for Protestants who have a significantly higher life

20

For the results of the random-effects models, see Appendix 6.
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satisfaction than people from other religious traditions. Furthermore, unemployed people are less satisfied,
while for age, the happiest are those under 25, followed by those who get to enjoy their pension as well as
those between 25 and 34, whose life satisfaction does not differ significantly from that of the reference
group. The 45-54 age group are the least happy. Finally, our model shows that there are no significant time
trends in life satisfaction, although during the earliest waves (Wave 2, 3, and 4) life satisfaction was
significantly lower. The absence of a clear pattern in the evolution of life satisfaction is consistent with the
Easterlin paradox (Easterlin et al., 2011).

Table 4.3 Regression results of model 1a
Fixed effects

1

Net Gini

-0.72 (0.000)

WID top 10% share

2

3

4

-0.74 (0.019)
-0.29 (0.202)

5
-0.53 (0.004)

0.02 (0.940)

WID top 1% share

-0.44 (0.001)

-0.25 (0.049)

Macro controls
GDP/capita (ln)

0.13 (0.571)

0.09 (0.780)

0.14 (0.566)

0.23 (0.548)

0.19 (0.471)

Lowest income quintile

-1.19 (0.000)

-1.19 (0.000)

-1.19 (0.000)

-1.20 (0.000)

-1.20 (0.000)

2nd income quintile

-0.79 (0.000)

-0.78 (0.000)

-0.79 (0.000)

-0.79 (0.000)

-0.79 (0.000)

3rd income quintile

-0.40 (0.000)

-0.40 (0.000)

-0.40 (0.000)

-0.41 (0.000)

-0.41 (0.000)

4th income quintile

-0.11 (0.073)

-0.11 (0.067)

-0.11 (0.067)

-0.11 (0.067)

-0.11 (0.065)

Married

0.42 (0.000)

0.42 (0.000)

0.42 (0.000)

0.42 (0.000)

0.42 (0.000)

Religiosity

0.21 (0.000)

0.21 (0.000)

0.21 (0.000)

0.21 (0.000)

0.21 (0.000)

Protestant

0.16 (0.002)

0.16 (0.002)

0.16 (0.001)

0.14 (0.007)

0.15 (0.003)

Catholic/orthodox

-0.01 (0.785)

-0.02 (0.764)

-0.01 (0.780)

-0.04 (0.403)

-0.02 (0.652)

Muslim

-0.11 (0.437)

-0.11 (0.439)

-0.11 (0.420)

-0.13 (0.374)

-0.12 (0.422)

Other religion

-0.03 (0.638)

-0.03 (0.622)

-0.03 (0.636)

-0.04 (0.442)

-0.03 (0.526)

Unemployed

-0.65 (0.000)

-0.65 (0.000)

-0.65 (0.000)

-0.65 (0.000)

-0.65 (0.000)

Individual controls
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Male

-0.05 (0.177)

-0.04 (0.192)

-0.05 (0.168)

-0.05 (0.181)

-0.05 (0.179)

Age (15-24)

0.40 (0.000)

0.41 (0.000)

0.40 (0.000)

0.40 (0.000)

0.40 (0.000)

(25-34)

0.05 (0.549)

0.06 (0.472)

0.05 (0.544)

0.05 (0.508)

0.05 (0.550)

(35-44)

-0.17 (0.014)

-0.17 (0.019)

-0.17 (0.013)

-0.17 (0.015)

-0.17 (0.013)

(45-54)

-0.30 (0.000)

-0.29 (0.000)

-0.30 (0.000)

-0.29 (0.000)

-0.29 (0.000)

(55-64)

-0.18 (0.000)

-0.17 (0.000)

-0.18 (0.000)

-0.17 (0.000)

-0.17 (0.000)

Wave 2

-0.48 (0.019)

-0.36 (0.147)

-0.47 (0.014)

-0.29 (0.151)

-0.47 (0.024)

Wave 3

-0.49 (0.006)

-0.49 (0.019)

-0.49 (0.004)

-0.41 (0.050)

-0.46 (0.015)

Wave 4

-0.48 (0.007)

-0.51 (0.015)

-0.48 (0.007)

-0.43 (0.021)

-0.46 (0.008)

Wave 5

-0.17 (0.126)

-0.20 (0.068)

-0.16 (0.127)

-0.12 (0.232)

-0.13 (0.208)

# of observations

152,494 (42)

152,494 (42)

152,494 (42)

152,494 (42)

152,494 (42)

F-value

120.81

119.79

115.41

120.75

136.90

R2 overall

0.09

0.10

0.09

0.09

0.09

R2 between

0.22

0.31

0.22

0.25

0.22

Hausman Chi2

43.16 (0.007)

43.26 (0.006)

45.90 (0.0045)

21.16 (0.57)

37.77 (0.0366)

Time controls

(# of countries)

a

P-value of coefficients between brackets. The dependent variable is individual life satisfaction. Robust standard

errors. The reference group for income scale, religious affiliation, age and wave are the highest quintile, non-religious
people people >65 year-olds and Wave 6 (the most recent one).

4.4.3 Regression analysis: moderation by (income) class
The results of Table 4.3 show that income inequality is significantly related to individual life satisfaction.
The follow-up question is what the source is of this relationship. In order to test whether this follows from
a negative effect of income inequality on all income groups, or only from an exceptionally strong negative
relationship with the life satisfaction of the lower income group(s), we performed regressions with

80

interaction dummies between the different income inequality indicators and (income) quintile. The results
are shown in Table 4.4.
For the Gini coefficient (column 1), the results show that all income quintiles experience a
significant negative relationship between income inequality and life satisfaction. The relationship is,
however, most negative for the lowest two quintiles, while it becomes less negative when personal income
level increases. For the income share of the top 1%, we find a similar result except that the relationship is
no longer significant for the highest income quintile. The F-tests show that both sets of interaction dummies
are highly significant in explaining individual life satisfaction.

Table 4.4 Regression results of the moderation modela
Life satisfaction

(1)

NGini * lowest income quintile

-0.76 (0.000)

-0.54 (0.023)

NGini * 2nd income quintile

-0.77 (0.000)

-0.54 (0.005)

NGini * 3rd income quintile

-0.70 (0.000)

-0.48 (0.006)

NGini * 4th income quintile

-0.62 (0.001)

-0.46 (0.009)

NGini * 5th income quintile

-0.53 (0.008)

-0.37 (0.021)

(2)

(3)

WID1 * lowest income quintile

-0.49 (0.000)

-0.28 (0.053)

WID1 * 2nd income quintile

-0.50 (0.000)

-0.29 (0.013)

WID1 * 3rd income quintile

-0.44 (0.000)

-0.28 (0.030)

WID1 * 4th income quintile

-0.34 (0.008)

-0.19 (0.192)

WID1 * 5th income quintile

-0.25 (0.084)

-0.16 (0.287)

0.15 (0.531)

0.24 (0.523)

0.21 (0.440)

Lowest income quintile

-1.24 (0.000)

-1.24 (0.000)

-1.25 (0.000)

2nd income quintile

-0.84 (0.000)

-0.83 (0.000)

-0.85 (0.000)

3rd income quintile

-0.46 (0.010)

-0.45 (0.000)

-0.47 (0.002)

Macro controls
GDP/cap
Individual controls
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4th income quintile

-0.16 (0.918)

-0.15 (0.013)

-0.17 (0.479)

Married

0.43 (0.000)

0.43 (0.000)

0.44 (0.000)

Religiosity

0.21 (0.000)

0.21 (0.000)

0.21 (0.000)

Protestant

0.17 (0.001)

0.14 (0.005)

0.16 (0.002)

Catholic/orthodox

-0.01 (0.798)

-0.04 (0.398)

-0.02 (0.642)

Muslim

-0.10 (0.480)

-0.13 (0.359)

-0.11 (0.439)

Other religion

0.03 (0.625)

0.04 (0.432)

0.04 (0.505)

Unemployed

-0.65 (0.000)

-0.66 (0.000)

-0.65 (0.000)

Male

-0.04 (0.182)

-0.04 (0.190)

-0.04 (0.188)

Age (15-24)

0.41 (0.000)

0.42 (0.000)

0.41 (0.000)

(25-34)

0.06 (0.462)

0.06 (0.407)

0.06 (0.437)

(35-44)

-0.16 (0.021)

-0.16 (0.022)

-0.16 (0.022)

(45-54)

-0.28 (0.000)

-0.27 (0.000)

-0.28 (0.000)

(55-64)

-0.17 (0.000)

-0.16 (0.000)

-0.16 (0.000)

Wave 2

-0.46 (0.024)

-0.27 (0.157)

-0.44 (0.033)

Wave 3

-0.49 (0.006)

-0.40 (0.051)

-0.45 (0.018)

Wave 4

-0.45 (0.008)

-0.41 (0.022)

-0.44 (0.009)

Wave 5

-0.16 (0.147)

-0.11 (0.263)

-0.12 (0.237)

# of observations (# of countries)

152,494 (42)

F-value

165.24

216.98

416.17

R2 overall

0.09

0.09

0.09

R2 between

0.22

0.25

0.22

F-test interaction dummies (P-value)

7.99 (0.00)

6.40 (0.00)

5.42 (0.0006)

Time controls

2.22 (0.07)
a

P-value of coefficients between brackets. The dependent variable is individual life satisfaction. Robust standard

errors. The reference group for income scale, religious affiliation, age and wave are the highest quintile, non-religious
people people >65 year-olds and Wave 6 (the most recent one).
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When both the interaction terms for the Gini coefficient and for the income share of the top 1% are
included in one model, the pattern does not change very much. We find that for the Gini coefficient, the
relationship between income inequality and life satisfaction is significantly negative for all income
quintiles. The lowest quintiles experience the most negative effect, while it again becomes less negative
when personal income level increases. As for the income share of the top 1%, only the second and third
income quintiles show a significantly negative relationship between this inequality indicator and life
satisfaction.
These results mean that we find support for H2, as the negative association is strongest for the
lowest income quintiles. However, we also find support for H3 as the negative relationship between life
satisfaction and income inequality is not limited to the lowest income groups. Moreover, we find indications
that, although the pattern is similar, the association with the Gini coefficient is higher than with the income
share of the top 1%.

4.5

Discussion

4.5.1

Summary of results

This paper studies the relationship between income inequality and life satisfaction. While a significant
negative relationship has been confirmed at the macroeconomic level, it is unclear what is behind this
relationship at the microeconomic level. We developed three hypotheses to be tested with a large dataset of
152,494 observations from 42 countries, taken from five waves spanning more than 25 years. Our research
first of all finds indications that the significant negative relationship between income inequality and life
satisfaction at the macro level also holds at the micro level. Life satisfaction of individuals is in a similar
way negatively associated to national inequality, as measured by the net Gini coefficient, as is average life
satisfaction of countries. This result is important as it highlights that income inequality is both at the
macroeconomic and at the microeconomic level a cause for concern.
Second, we find that using the GDP share of the top 1% instead of the Gini coefficient confirms
the significant negative impact on individual life satisfaction. This further underpins the macroeconomic
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relationship between income inequality and life satisfaction by microeconomic data. This also suggests that
besides overall inequality, also income inequality as compared to the top of the distribution may affect the
life satisfaction of individuals. Previous literature claimed that the Gini coefficient is too abstract and
therefore it could not sufficiently capture the social impact of inequality. Moreover, it is the inequality with
respect to top incomes that is at the center of the public debate in many Western countries. Our results
suggest however that even though the Gini coefficient is an abstract measure, it does affect societies and
the individuals making up these societies (Wilkinson and Pickett, 2010; Piketty, 2014). In addition, its
association with life satisfaction even seems to be more robust than that of more direct measures such as
the income shares of the top 10% and of the top 1%.
Third, we find that the negative relationship between income inequality and life satisfaction is
driven by the lowest income quintiles, confirming our second hypothesis. For the income share of the top
1% however, the pattern is less clear than for the Gini coefficient, as only the interaction terms with the
second and third income quintiles are significant.
Finally, the results suggest that income inequality is also significantly associated to the life
satisfaction of other income groups. Whereas the first finding supports the argument of Becchetti et al.
(2014) that income inequality is especially a concern for the lower income groups, the second finding gives
support to our third hypothesis that reflects the analysis of Wilkinson and Pickett (2010).

4.5.2

Contribution to literature

The analysis presented above is the first in which different theories about the association between income
inequality and life satisfaction are empirically tested using micro-level data that includes the life satisfaction
of individuals.
With respect to the scientific literature, our research, first of all, strengthens macroeconomic
analyses that found a negative relationship between income inequality and life satisfaction and improves
the credibility of their results (Oshio and Kobahashi, 2010; Verme, 2011; Hajdu and Hajdu, 2014; Graafland
and Lous, 2018a). It provides a microeconomic underpinning of this relationship, showing that national
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income inequality is negatively related to the life satisfaction of individuals from different layers of society.
As for concerns of comparability, our dataset includes many countries from all continents, cultures and
historical backgrounds. We found no indications that the relationship was stronger for some types of
countries than for others, suggesting that our conclusions do not depend on cultural norms or perceptions
per se.21
The second part of our analysis, in which we differentiate the relationship between income
inequality and life satisfaction for different income groups in societies, provides empirical confirmation of
previous research suggesting that inequality affects more people than only the lower income classes
(Wilkinson and Pickett, 2010; Piketty, 2014).

4.5.3

Limitations and future research

One of the limitations of our research is that we do not have data on the actual income of individuals, but
only on the income decile to which they belong. This makes our estimates of the effect of income on life
satisfaction, and of the differences between income groups, less precise. Also, WVS does not have many
data on alternative grouping variables, which limits the options for assigning vignettes in order to compare
different population groups (see Kapteyn et al., 2009). If more or better data become available, it would be
interesting to investigate these issues more thoroughly.
It would also be interesting to dig deeper into the connection of income inequality with other
indicators of human flourishing, for example by substituting life satisfaction for social indicators such as
trust or other estimators of social cohesion.
In addition, there is potential for specifically addressing the question of how cultural norms affect
the relationship between income inequality and life satisfaction, both between countries and within
countries. Especially regarding the perception of more directly observed indicators of inequality such as

We also tested our model using different selections of countries, such as OECD-members and ‘Western’ countries,
but the results of these analyses did not differ significantly.
21
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the income share of the top 1%, which is a relatively new measure in terms of availability for a large set of
countries with vast opportunities for further research.
Finally, an extension of the research in which income inequality is substituted by wealth inequality
would provide interesting insights in long term patterns of economic organization. Unfortunately, this is
only possible for a limited set of countries, but combined with the WVS data, it might now be possible to
define a model that is robust and meaningful.
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5

Who loses trust when income inequality increases? Interaction effects of
socio-demographic factors on the inequality-trust relationship

5.1

Introduction and conceptual framework

For maintaining stable and peaceful societies with a functioning market economy, generalized trust is an
important prerequisite. Generalized trust refers to the inclination of individuals to trust fellow citizens they
do not personally know. The economic importance of trust for economic growth has been firmly established
by empirical research (Knack and Keefer, 1997; Zak and Knack, 2001; Beugelsdijk et al., 2004; Berggren
and Jordahl, 2006; Bjørnskov, 2012). Trust is essential to maintaining a well-functioning (market)
economy, and a requirement for investment and minimal economic development (Zak and Knack, 2001).
The main reason for this is the existence of information asymmetries which create moral hazard. In societies
with low trust, detailed contracts are required to maintain positive interaction. The negotiation and
enforcement of these contracts are very costly, and many opportunities for mutually beneficial co-operation
would be foregone, thereby slowing down the pace of economic activity (Arrow, 1972). In addition, many
forms of social interaction require a certain degree of social order and stability, for which trust is an
important precondition (Rahn and Transue, 1998; Helliwell and Putnam, 2004; Bjornskov, 2005;
Fairbrother and Martin, 2013). However, one could argue that too much trust might also hamper the
functioning of markets. For example, too much trust between companies could drive them to collude and
keep prices above fair market values.
Trust results from a mixture of macro and micro sources (Nooteboom, 2002; Beugelsdijk, 2006).
Macro sources arise from the institutional context, including laws and norms. Micro sources refer to
personal characteristics grounded in the emotional bonds and moral attitudes of people, including virtues
such as trustfulness, integrity, and justice. In this paper, we focus on the macro sources of trust and more
specifically the role of inequality. Inequality particularly undermines people’s willingness to trust people
other than family and friends (Costa and Kahn, 2003; Cozzolino, 2011; Freitag and Bühlmann, 2009; Leigh,
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2006; Uslaner, 2000, 2002; Uslaner and Brown, 2005; Wilkinson and Pickett, 2009). One of the reasons
that is often cited for the rise in populism and Euroscepticism is perceived high inequality between different
population classes (Kuhn et al., 2016). The argument is that when income differences between lower-status
social classes and the upper class is high, some people may feel that not everyone gets a fair share, which
gives the impression that the system is biased to serving the interests of the elite. When these people feel
that they are being exploited by those with economic power, or by those controlling the system, this
discourages trust in others and engagement in positive interaction (Schneider, 2012). Previous research has
shown that inequality negatively affects generalized trust (Kawachi et al., 1997; Knack and Keefer, 1997;
Zak and Knack, 2001; Kalmijn and Veenhoven, 2005; Freitag and Bühlmann, 2009; Delhey and Kohler,
2011; Oishi et al., 2011; Cozzolino, 2011; Elgar and Aitken, 2011; Fairbrother and Martin, 2013; Barone
and Mocetti, 2015). Bjornskov (2008) even claimed that income inequality is the strongest determinant of
trust.
Notwithstanding the evidence of the negative relationship between inequality and trust, very little
is yet known about whose trust is affected by inequality. Previous research suggests that the perception of
inequality in people’s personal social context combined with social cognition is what determines the actual
impact of inequality on individuals’ trust (Rözer and Volker, 2016; Gallego, 2016; Islam et al., 2006).
People’s personal social context is determined by a number of socio-demographic factors, ranging from
family situation to income. Our goal is to investigate how these factors influence people’s attitudes towards
inequality and trust. The central research question of this paper is therefore: how do socio-demographic
factors affect the relationship between inequality and generalized trust?
In this paper, we distinguish five types of socio-demographic factors. First, if people perceive
economic and political power as highly concentrated in society, we expect that it is especially the lower
income groups that feel the elite is being stingy and does not wish to share the rewards of economic activity
while they fully benefit from the labor of their employees. To them, this means that their investment in
society with the expectation of reciprocity is not being returned, causing pessimism about the future and
hurting their trust (Gallego, 2016). It also weakens their sense of belonging to the society they live in
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(Caruso and Schneider, 2011), resulting in a lack of political interest and lower voter turnout (Solt, 2008)
and increasing the misrepresentation of these population groups in politics and society. This will in turn
lead to the alienation of lower income groups from society and further depress trust, as isolation fuels
misperceptions and prejudice and weakens cooperation and trust (Boisjoly et al., 2006; Finseraas et al.,
2017; Pettigrew et al., 2011).
Second, the relationship between inequality and trust might be dependent on gender. Interaction
with gender is based on the fact that men and women are inherently different, or are assigned different roles
in many cultures. According to gender socialization theory (Gilligan, 1982), men and women may respond
differently to the same set of conditions due to differences in their early social development and these
differences will persist. Women tend to have more compassion and empathy for others and a concern for
relationships (Maddux and Brewer, 2005; Williams and Polman, 2014). They are socialized into communal
values reflecting a concern for others and more likely to be motivated by altruistic concerns (Eagly, 1987;
Williams and Polman, 2014), which makes them more inclined to feel uncomfortable if bonds of solidarity
are low. High inequality is an expression of low solidarity and thus reduces the trust of women. Men on the
other hand are more concerned with the larger community or group they belong to (Maddux and Brewer,
2005). They are usually socialized into agentic values involving self-expansion, self-assertion and mastery
and are positively evaluated if they show self-reliance, competitiveness, aggressiveness, and success
(Belansky and Boggiano, 1994; Kidder, 2002; Kulich et al, 2011). Therefore, they will be more likely to
accept inequality, so that their trust will be less negatively associated with inequality.
Third, the relationship between inequality and trust might depend on age. While the literature
identified a U-shaped general relationship between age and trust (see Clark, 2018), we expect that age has
a negative interaction effect with inequality, as older people are more dependent on the help of others and
experience stronger feelings of unsafety than young people. If inequality is high, they may feel more
vulnerable which increases the risk of trusting others and therefore lowering their inclination to trust.
Another argument to expect that the negative effect of inequality on trust is larger for old than for your
people is that old people are less individualistic (Elchardus and Smits, 2002). More than young people do,
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old people believe that people are ontologically connected to one another, meaning that one can only be
happy if others are happy as well. High inequality fuels old people’s discomfort with society and reduces
their trust. Besides such general effects from age, there may also be cohort effects, which means that
preferences differ because of different norms and values being prevalent among different age cohorts. The
values and circumstances during the formative years are important to what people think and do later in life.
As an example, Rözer and Volker (2016) found that when people experienced high inequality during their
formative years (15-25), this has lasting consequences on their health and trust. In econometric analysis it
is very difficult to distinguish general age effects and cohort effects. In our analysis we assume that the
effects reflect general age effects, but we cannot exclude that they are mixed with cohort effects.
Attitudes, such as trust, also depend on worldview or religion. In general, the literature shows that
countries with higher levels of religiosity have greater income inequality. According to Elgin et al. (2013),
religious people expect and demand less services from the government. Guiso et al. (2002) claim that
religious beliefs, and especially Christianity, are associated with traditional capitalist ideology, which
allows high inequality. In addition, people who are more committed to their faith are more inclined to trust
something or someone without clear proof that this inclination is justified or rewarding (Elchardus and
Smits, 2002). Faith can thus be seen as an exercise in suspending disbelief. As a result, their trust will also
be less dependent on inequality.
As suggested by Guiso et al. (2002) and other research, differences in how inequality translates
into trust can also be expected between different religious traditions. As discussed in Bjornskov (2006), the
religious composition of countries’ populations are important with respect to trust. Previous literature
distinguished between hierarchical religions such as Catholicism, Orthodox Christianity and Islam, and
more egalitarian traditions such as Protestantism. Different traditions moreover have different norms about
justice and about acceptable economic behavior. Hence, we expect more hierarchical religions to have a
higher tolerance of inequality than non-hierarchical traditions.
Bases on these arguments, we propose the following set of hypotheses:
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H1

The negative relationship between income inequality and trust is stronger for lower than for higher

income quintiles
H2

The negative relationship between income inequality and trust is stronger for women than for men

H3

The negative relationship between income inequality and trust is stronger for older than for younger

people
H4

The negative relationship between income inequality and trust is weaker for religious than for non-

religious people
H5

The negative relationship between income inequality and trust is stronger for people from

hierarchical religious traditions than for people with non-hierarchical religious

We will test these hypotheses by a regression analysis with country-level fixed effects using data
from the world value studies (WVS) and European value studies (EVS). The structure of this paper will be
as follows. Section 5.2 outlines our methodology. Section 5.3 presents the results of the empirical analysis.
Section 5.4 summarizes the main findings and discusses the policy implications.

5.2.

Data and methods

We propose the following model specification.

𝑙
𝑙
𝑐
(1) 𝑇𝑟𝑢𝑠𝑡𝑖,𝑡 = ∑𝑙𝑙=1 𝛼 𝑙 𝐼𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡 𝑀𝑖,𝑡
+ 𝛽 𝐼𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡 + ∑𝑙𝑙=1 𝛾 𝑙 𝑀𝑖,𝑡
+ ∑𝑐𝑐=1 𝜂𝑐 𝑋𝑖,𝑡
+
4
∑52
𝑘=1 ∑𝑡=1 𝜗𝑘,𝑡 𝐷 𝑘 𝑇𝑡 + 𝜀𝑖,𝑡

𝑙
Trusti,t denotes trust of individual i in time period t . Inequalityi,,t denotes a measure of inequality and 𝑀𝑖,𝑡

the series of l socio-demographic factors that affect the strength of the relationship between inequality and
trust. Hence the sum sign refers to the full set of interaction variables and categorical dummies of the socio𝑐
demographic variables. 𝑋𝑖,𝑡
denotes the set of c control variables. Dk stands for dummies per country and Tt

for the time dummies. In order to control for unobserved heterogeneity in generalized trust between
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countries over time, dummies are included for 52 times 4 country-year combinations. For the interaction
term, we test for five different socio-demographic factors: personal income level (measured by income
quintile, see below), gender, age, religiosity/faith, and religious denomination. When estimating an
interaction effect, one needs to control for the linear effect of the independent and interacting variables,
hence the inclusion of separate terms of the socio-demographic variables in the equation above.
At the micro level, we included control variables for marital status (Rözer and Volker, 2016), and
(un)employment status (Barone and Mocetti, 2016; Rözer and Volker, 2016). Marriage provides a stable
relational basis to confront society, which might increase trust in other people. However, marriage might
also insulate a person from the outside world, and as such, reduce general trust of outsiders. Unemployment
may affect trust negatively, as it could leave people with the feeling of not being able to participate in
society (Barone and Mocetti, 2016; Steijn and Lancee, 2011; Ovaska and Takashima, 2010).

5.2.1 Measurement
The sample used in our analysis includes data of 179,164 individuals from 58 countries from all continents.
The data cover a period of four waves, spanning from 1995 to 2014. The dependent variable, generalized
trust, is measured as a binary variable. The respondents were asked ‘Do you think most people can be
trusted, or that you can’t be too careful?’. The data are taken from the European and World Values Studies.
The concept of inequality can be approached in different ways, which may have different effects
on people’s inclination to trust. One line of reasoning, found in Barone and Mocetti (2016) (also Piketty,
2014; Oishi et al., 2011; Kawachi and Kennedy, 1997), is that it is general country-level income inequality
(such as the Gini-coefficient) that most strongly affects trust. General income inequality reflects social
stratification, alienating people from different income groups and thereby lowering trust (Caruso and
Schneider, 2011). Data for the (net) Gini coefficient (which measures income inequality after taxes), are
taken from Solt’s World Income Inequality Database (SWIID).
A number of recent studies have shown, however, that people care more about their relative position
in society, such as their consumption ability compared to that of their neighbors, than about general income
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inequality (Becchetti et al., 2014). Therefore, in this paper we also consider the concept of relative income.
By this we mean an individual’s income compared to the income of a reference group, such as top incomes
in a country. Relative income is more easily observed and less abstract than the Gini coefficient, thereby
increasing the likeliness that it shapes people’s opinions and attitudes. The lower the relative income, the
more people are suspicious of the elite abusing their power to their personal benefit. This would be
especially the case if the high differences leave the lower income groups extremely marginalized, which
might eventually spark civil unrest (Caruso and Schneider, 2011; Guimaraes and Sheedy, 2011).
An important question with respect to relative income is what population group should be used as
a reference group. On the one hand, Piketty (2014) argued that it is income differences with the very top of
the distribution that most strongly affect economies’ structures. This implies that while social position
matters, most important is people’s position compared to the top. On the other hand, Boyce et al. (2010)
claimed that it is not so much one’s individual income as compared to the income level of top incomes, but
rather their rank within their comparison group that affects their happiness. In addition, they found that, in
the evaluation of one’s income, people tend to look towards others with a higher income rather than
downwards. Envy is likely to be stronger among groups that are more closely related rather than among
those with whom the gap is wider. As argued by David Hume (1739): ‘It is not a great disproportion between
ourselves and others which produces envy, but on the contrary, a proximity. A common soldier bears no
envy for his general compared to what he will feel for his sergeant or corporal… A great disproportion cuts
off the relationship, and keeps us from comparing ourselves with what is remote from us or diminishes the
effects of the comparison.’ Similarly, Mandeville stated that a person who has to walk envies a person with
a small carriage with four horses more than a person with a large carriage with six horses. Also Fehr and
Schmidt (1999) and Lehmann (2001) argued and showed that the social proximity among individuals is
likely to influence reference groups and that concerns for relative positions are particularly important when
the income of the reference group is close to equal. This suggests that poor people are less inclined to
compare themselves with the richest income group than those with incomes just above their own.
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Most people do not pick a reference group, or associate with others, solely based on income level
though. In sociological literature, it is therefore quite common to distinguish social classes and use them as
reference groups or vignettes to identify different effects on different groups of people. Indeed, Kapteyn et
al. (2009) found that social contacts and family are most important as an indicator of association of
individuals with a certain group in society. Alternatives are job type, health, daily activities or leisure
activities, and the neighborhood in which individuals live. In WVS data, social class is the most
straightforward option because it is a subjective variable based on self-identification with a certain sector
of society. It does not so much capture income but rather association of individuals, indicating the selfreported social group individuals feel connected to. The WVS/EVS distinguish four social classes: lower
class, working class, middle class and upper class.
Using this classification, we analyze relative income in three ways:

(1) RIcui,k,t = IUk,t / ICi,k,t
(2) RIiui,k,t = IUk,t / Ii,k,t
(3) RIici,k,t = ICi,k,t / Ii,k,t

First, we look at what can be called society-level relative income (RIcu), measured by comparing the average
income level of the upper social class in county k (IU i,k,t) with that of the social class to which individual i
belongs (IC i,k,t). Second, we compared the average income level of the upper class (IU i,k,t) with the income
of the individual (rather than the social class to which the individual belongs) (I i,k,t). Third, we compared
the average income level of the social class to which the individual belongs (IC i,k,t) and the income of the
individual (Ii,k,t).
As for the interaction terms, we created categorical dummies and transformed these into interaction
variables with the respective inequality indicators. We transformed the personal income level variable
(which is measured in WVS by income deciles) into five categories (income quintiles), which we include
as dummies in the model. Differences between the genders are measured by a dummy for males (Fairbrother
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and Martin, 2013; Rözer and Volker, 2016). Next, we created age dummies for six categories of
approximately similar size (following Fairbrother and Martin, 2013; Barone and Mocetti, 2016; Rözer and
Volker, 2016). Religion is measured by two types of variables. First, we included religiosity dummies for
five categories, measured on a scale of 0 to 10 for how important ‘God’ is in an individual’s life (Fairbrother
and Martin, 2013). Second, we looked at differences between different religious denominations, through
dummies for Catholic and Orthodox Christians22, Protestant Christians, Muslims, non-religious people, and
people from other (non-Western) religions.

Table 5.1

Data sources

Indicator

Symbol

Mean

SD

Range

N (total)

Trust

Trust

0.27

0.44

0–1

399,229

Net Gini coefficient

NGini

38.44

8.23

22.9 – 58.6

411,562

Relative income

RIcu

1.46

0.50

0.53 – 5.78

235,431

iu

1.90

1.48

0.24 – 8.39

221,515

RIic

1.29

0.88

0.14 – 8.13

221,515

PI

4.65

2.29

1 – 10

332,135

Lowest income quintile

0.20

0.40

0–1

2nd income quintile

RI

Personal income level

0.28

0.45

0–1

rd

0.30

0.46

0–1

th

4 income quintile

0.16

0.37

0–1

5th income quintile

0.06

0.23

0–1

3 income quintile

Gender

Male

0.48

0.50

0–1

414,490

Age

Age

41.52

16.17

15 – 99

414,846

Age (15-24)

0.16

0.37

0–1

Age (25-34)

0.23

0.42

0–1

Age (35-44)

0.21

0.41

0–1

Age (45-54)

0.16

0.37

0–1

Age (55-64)

0.12

0.33

0–1

22

We consider Catholic and Orthodox Christianity as a single tradition, besides Protestantism and non-Western
traditions. Orthodox Christians form a rather small group limited to a specific geographical region where its churches
are established in place of the Catholic Church, whereas Protestant Christianity arose as a reaction to traditional
Christian denominations. Also Bjornskov (2006) distinguished hierarchical traditions such as Roman Catholic and
Orthodox Christianity from non-hierarchical traditions such as Protestant Christianity.
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Age (65+)
Religiosity

Faith

0.11

0.31

0–1

7.69

3.01

1 – 10

0.11

0.31

0–1

nd

0.06

0.23

0–1

rd

3 faith group

0.12

0.32

0–1

4th faith group

0.15

0.36

0–1

Most religious group

0.57

0.50

0–1

Least religious group
2 faith group

394,942

Catholic/Orthodox

CatOrt

0.34

0.47

0–1

Protestant

Prot

0.15

0.36

0–1

Muslim

Muslim

0.23

0.42

0–1

Non-Religious

NRel

0.18

0.38

0–1

Other Religions

ORel

0.11

0.31

0–1

Married

Mar

0.65

0.48

0–1

413,878

Unemployed

Unem

0.09

0.28

0–1

406,932

5.2.2

372,427

Estimation method

Since trust is a binary variable, we used a logistic model in the regression analysis. As the observations of
different waves do not concern the same persons, we cannot run a panel regression model. Instead we
perform a logistic analysis with country-time interaction dummies to control for the variance across the
different countries and waves.
In order to check the strength of different models, we calculated the predicted probabilities of the
individuals in the sample, and compared the results with the actual values of trust. All models lead to a
number of correctly predicted values higher than 70%, which is sufficient according to the literature. We
selected the right model based on the highest % of correct predictions as well as based on arguments in
previous literature concerning model specifications. In order to analyze interaction effects, we performed
likelihood ratio tests, which calculate whether the differences between the models with interaction and
without interaction terms, as well as between the different interaction categories, are significant.
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5.3

Empirical results

5.3.1

Bivariate correlation analysis

Table 5.2 reports the Pearson-Watson correlation coefficients. The correlations with trust are as expected,
being negative for all measures of inequality. Personal income level and age are positively correlated with
trust, while married people, men, protestant and non-religious people are slightly more trusting than others.
Faith in general and the traditions of catholic/orthodox Christianity and Islam are negatively related to trust
as is being unemployed. The coefficients furthermore generally show no signs of problematic correlation
between the independent variables in our envisaged model. For the second and third inequality indicators,
the correlation is very high, as well as the correlation between the relative income in relation to upper class
income for individuals and personal income level. For that reason we perform separate regressions for the
different inequality indicators. Since we also control for personal income level using dummies instead of
one categorical variable, we believe this problem is sufficiently dealt with.

Table 5.2 Correlation analysisa
RIcu

RIiu

RIic

Trust

NGini

NGini

-0.17

1

cu

-0.05

0.09

1

RIiu

-0.06

0.06

0.44

1

ic

-0.03

0.01

-0.14

0.79

PI

0.08

-0.08

-0.38

-0.85 -0.70 1

Male

0.01

0.01

-0.01

-0.04 -0.04 0.04

Age

0.06

-0.19

0.04

0.11

0.09

-0.08 0.00

Faith

-0.17

0.36

0.06

0.05

0.03

-0.07 -0.08 -0.07 1

CatOrt

-0.10

0.05

-0.01

0.02

0.03

-0.04 -0.05 0.09

0.12

1

Prot

0.05

0.01

0.02

0.01

0.01

0.04

0.04

-0.30

1

Muslim

-0.05

0.04

0.03

-0.01 -0.02 -0.03 0.02

-0.15 0.31

-0.37

-0.24 1

NRel

0.08

-0.14

0.01

-0.01 -0.02 0.03

0.05

0.02

-0.47 -0.31

-0.20 -0.25

1

ORel

0.05

0.01

-0.05

-0.03 0.00

0.01

0.02

0.04

-0.09 -0.25

-0.16 -0.20

-0.17 1

Mar

0.03

-0.05

-0.02

-0.06 -0.05 0.05

0.02

0.24

-0.01 -0.01

-0.04 0.02

-0.02 0.06

Unem

-0.05

0.12

0.08

0.10

0.03

-0.01 -0.02 -0.12

RI

RI

a

PI

Male Age

Faith CatOrt Prot

Muslim NRel ORel Mar

1

0.06

1
1

-0.02 0.02

-0.10 0.03

Italics: p<0.05; Bold: p<0.01
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-0.12 0.04

0.02

-0.02

1

5.3.2

Regression results

Table 5.3 shows the results of the regression analysis. As reference groups, we use the highest categories
for each categorical variable, being the highest income quintile, the oldest age group etc. For religious
denominations, the reference group is the non-religious group. In addition to the simple regression analysis,
we performed likelihood ratio tests to check how significant the differences are between the different
categories of the interacting variables.
The first column shows that the relationship between net Gini coefficient and trust is lowest for the
lowest income quintile (it is significantly more positive as compared to the top income quintile). The second
and third quintile also experience a significantly more positive relationship than the top income group. Trust
of women is significantly more negatively associated with the net Gini coefficient than trust of men,
whereas all age groups are affected more negatively than the oldest cohort. The difference between the
lower age groups is not significant though, as confirmed by the likelihood ratio tests. People with lower
faith experience the Gini coefficient more positively than the most religious people. Christians of the
catholic/orthodox tradition are affected more positively, and protestants more negatively than non-religious
people. In addition, the results show that the lower income quintiles, women and the lower age groups have
the lowest trust, while people with strong faith and unemployed individuals tend to be less trusting. Finally,
Muslims as well as Catholic and Orthodox Christians (the hierarchical religious traditions), but also
protestant Christians, are significantly more trusting than non-religious individuals. The model has a good
fit, predicting three quarters of all observations correctly. Regarding the likelihood ratio tests, the interaction
terms of income, gender, age, faith and denominations are significant as a group. However, the differences
in impact between the different categories are only significant for the income quintiles and religious
denominations.
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Table 5.3 Estimation resultsa
Marginal effects

X=RIcu

X=Gini

X=RIiu

X=RIic

X
-0.04 (0.000)
-0.12 (0.078)
0.13 (0.000)
X * lowest income quintile
0.04 (0.000)
0.04 (0.000)
0.10 (0.141)
-0.15 (0.000)
X * 2nd income quintile
0.02 (0.000)
0.04 (0.000)
0.08 (0.234)
-0.14 (0.000)
X * 3rd income quintile
0.01 (0.030)
0.02 (0.005)
0.04 (0.577)
-0.12 (0.000)
X * 4th income quintile
-0.003 (0.518)
0.01 (0.457)
-0.01 (0.849)
-0.06 (0.030)
X * Male
0.01 (0.002)
0.00 (0.251)
0.01 (0.003)
0.01 (0.008)
X * 1st age group
-0.02 (0.000)
0.01 (0.202)
0.01 (0.102)
0.01 (0.054)
X * 2nd age group
-0.02 (0.000)
0.01 (0.106)
0.01 (0.025)
0.01 (0.016)
X * 3rd age group
-0.02 (0.000)
0.00 (0.281)
0.01 (0.009)
0.01 (0.011)
X * 4th age group
-0.02 (0.000)
-0.00 (0.268)
-0.00 (0.248)
-0.00 (0.385)
X * 5th age group
-0.01 (0.044)
0.00 (0.913)
0.00 (0.504)
0.00 (0.299)
X * least religious
0.03 (0.000)
-0.02 (0.000)
-0.01 (0.001)
-0.00 (0.392)
X * 2nd faith group
0.02 (0.000)
-0.01 (0.101)
-0.01 (0.106)
-0.00 (0.464)
X * 3rd faith group
0.03 (0.000)
-0.01 (0.014)
-0.01 (0.133)
-0.00 (0.399)
X * 4th faith group
0.01 (0.074)
-0.00 (0.287)
-0.01 (0.016)
-0.01 (0.026)
X * CatOrt
0.01 (0.015)
0.01 (0.009)
0.01 (0.001)
0.01 (0.042)
X * Prot
-0.01 (0.043)
-0.00 (0.857)
0.00 (0.219)
0.00 (0.194)
X * Muslim
-0.01 (0.102)
-0.02 (0.000)
0.02 (0.000)
0.01 (0.049)
X * ORel
0.01 (0.005)
0.01 (0.014)
0.01 (0.000)
0.01 (0.003)
Individual controls
Lowest income quintile
-0.08 (0.000)
-0.06 (0.000)
0.01 (0.815)
-0.19 (0.000)
2nd income quintile
-0.06 (0.000)
-0.04 (0.000)
0.02 (0.672)
-0.17 (0.000)
3rd income quintile
-0.05 (0.000)
-0.03 (0.000)
0.00 (0.948)
-0.14 (0.000)
4th income quintile
-0.03 (0.000)
-0.02 (0.001)
-0.03 (0.606)
-0.09 (0.000)
Male
0.01 (0.001)
0.01 (0.002)
0.01 (0.003)
0.01 (0.003)
Age (15-25)
-0.02 (0.000)
-0.01 (0.001)
-0.02 (0.000)
-0.02 (0.000)
Age (25-34)
-0.02 (0.000)
-0.01 (0.002)
-0.01 (0.000)
-0.01 (0.000)
Age (35-44)
-0.02 (0.000)
-0.01 (0.110)
-0.01 (0.041)
-0.01 (0.052)
Age (45-54)
-0.02 (0.000)
-0.01 (0.037)
-0.01 (0.004)
-01 (0.006)
Age (55-64)
-0.01 (0.015)
-0.00 (0.356)
-0.01 (0.181)
-0.01 (0.184)
Faith
-0.01 (0.000)
-0.01 (0.000)
-0.01 (0.000)
-0.01 (0.000)
CatOrt
0.01 (0.010)
0.01 (0.013)
0.01 (0.007)
0.01 (0.015)
Prot
0.03 (0.000)
0.02 (0.000)
0.03 (0.000)
0.03 (0.000)
Muslim
0.04 (0.000)
0.04 (0.000)
0.04 (0.000)
0.04 (0.000)
ORel
0.00 (0.445)
0.00 (0.500)
0.00 (0.396)
0.00 (0.453)
Mar
-0.00 (0.466)
-0.00 (0.498)
-0.00 (0.411)
-0.00 (0.562)
Unem
-0.03 (0.000)
-0.02 (0.000)
-0.03 (0.000)
-0.03 (0.000)
# of observations (# of countries)
179,164 (58)
Wald Chi2
41,862.88
41,780.91
41,797.14
41,707.52
Fit (% correct)
75.04
75.13
75.04
75.07
LR test income
188.16 (0.000)
77.17 (0.000)
20.63 (0.004)
70.79 (0.000)
LR test male
9.24 (0.002)
1.34 (0.25)
9.11 (0.003)
7.17 (0.0074)
LR test age
52.92 (0.000)
13.61 (0.02)
21.31 (0.0007)
18.82 (0.0021)
LR test faith
91.02 (0.000)
33.10 (0.000)
14.02 (0.0072)
5.49 (0.24)
LR test denominations
73.39 (0.000)
67.66 (0.000)
48.88 (0.000)
9.93 (0.04)
LR test group coefficients equal 41.64 (0.000)
1.54 (0.21)
5.05 (0.02)
1.95 (0.16)
(income)
LR test group coefficients equal (age) 0.00 (0.97)
0.07 (0.79)
0.22 (0.64)
0.14 (0.71)
LR test group coefficients equal (faith) 0.07 (0.79)
7.66 (0.006)
0.58 (0.45)
0.01 (0.91)
LR test group coefficients equal 22.06 (0.000)
9.16 (0.003)
4.01 (0.05)
0.53 (0.47)
(denominations)
a
The reference wave is Wave 6 (the most recent one). X stands for the respective inequality indicator in each model.
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P-values of coefficients between brackets. The dependent variable is generalized trust, the regression method is logistic
model with country-time specific fixed effects.

Column 2 shows the regression results in the interaction model with relative income defined as
average class income compared to average upper class income. 23 First of all, relative income seems to be
slightly negatively and significantly related to trust for the highest income quintile. This is shown as the
aggregate influence of relative income, which reports the effect on the reference group, is equal to -0.04 in
this column. For the lower income quintiles, however, the relationship is either absent (it is calculated as
the aggregate effect minus the effect for the specific quintile which is -0.04+0.04=0 for the 1st and 2nd
quintile), or slightly less negative (for the third (-0.04+0.02) and fourth quintiles (-0.04+0.01)). With respect
to gender, the effect of relative income on trust does not differ significantly for males and females. Neither
does the effect of inequality differ significantly for different age groups. For faith, the least religious group
experiences a significantly more negative relationship between relative income inequality and trust, while
the other groups also experience a relationship that is slightly more negative but less significant. As for
denominations, trust of Muslims shows a more negative association with relative income inequality, while
Catholic and Orthodox Christians experience a more positive association in comparison to non-religious
persons. As for the control variables we see similar effects as in the model with the Gini coefficient. The
goodness of fit is similar for both models. The likelihood ratio tests show a slightly different pattern, as the
differences between the lower income groups are no longer significant but those between the different faith
categories are significant in this model.
Column 3 presents the results for the interaction model with relative income defined as personal
income level in reference to mean upper class income. Here, the results are slightly different from the
previous model, as the relationship between relative income inequality and trust is larger for the highest
quintile is larger but not significant, and neither are the relationships for the other income quintiles. The

23

As the net Gini coefficient is measured at the national level, its variance is captured by the country-year dummies
and therefore its aggregate influence cannot be estimated. The relative income variables are measured, and therefore
vary, at the individual level. Hence, their aggregate influence is not captured by the country-year dummies.
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likelihood ratio tests show, however, that as a group, the lower income quintiles do experience a slightly
less negative relationship than the highest income quintile and the differences between the variables also
seem significant. In addition to this, we find again that women are affected more negatively, as are the least
religious individuals. The lower age groups however are affected more positively than the oldest cohort by
this type of inequality indicator, while also Catholic and Orthodox Christians, Muslims and people from
other religions experience a more positive effect. The differences between these variables are not significant
though.
Finally, the last column reports the results for the interaction model with relative income inequality
defined in reference to the average income of people’s own class. Here, the strongest and most negative
relationship is shown for the first and second income quintiles, whereas the highest income quintile
experiences the most positive association. Despite the apparent differences between the quintiles (the
highest quintile exempted), these are not significant according to the likelihood ratio tests. The differences
between the lower categories of the other interaction terms are all insignificant, even though all categories
except the faith groups are significant as a group. Regarding the other interaction variables, women again
experience a significantly stronger negative relationship than men, while the trust of different age categories
is also associated slightly more with relative income inequality than the oldest cohort. Catholic and
Orthodox Christians, Muslims, and people from other religions again experience a more positive
relationship between inequality and trust than non-religious people.

5.4

Discussion and policy implications

In this paper, we have analyzed the relationship between income inequality and generalized trust for
different socio-demographic groups, distinguishing between personal income level, gender, age group,
religious faith and religious denomination. Our results suggest that for the Gini coefficient, relative income
based on social class averages and relative income as a comparison of one’s personal income with upper
class income, it is the highest income groups whose trust is most negatively associated with income
inequality. Only for relative income compared to their own social class is trust of the lowest income
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quintiles more strongly associated to income inequality in a negative way. These results are different from
our prior expectations. They imply that inequality is a concern for both low income groups as well as for
higher income groups, even though it is not the same form of inequality that matters most for both. The
results suggest that more general, society-level forms of inequality should be dealt with to stimulate trust
for higher income groups, while more specific, lower-level forms of inequality should be dealt with in order
to foster trust among lower income individuals. A possible explanation for these results might be that lower
income groups are more locally, peer group, oriented, while higher income groups may be more concerned
about overall income differences.
With respect to the other socio-demographic variables, the attitude of men and women with respect
to inequality does not seem to differ much, even though women tend to be slightly more concerned about
inequality. For age, the results suggest that the youngest people (15 – 34) are most affected by general
inequality, while older people are more concerned with relative income. As for religious faith, we do not
find a clear pattern. Finally, regarding religious denominations, our results suggest that trust of Protestant
Christianity is most negatively associated with society-level inequality, but not necessarily with relative
income differences. This could relate to the strong anti-revolutionary tendencies in the established
protestant churches and the traditional attention for social justice. Trust of the hierarchical traditions and
non-specified religions seem to be much less related to inequality and resulting power differences.
These results have a number of implications. First of all, it suggests that economic policy directed
at reducing income inequality is not (just) about reducing the risk of rebellion and social unrest at the bottom
of the income distribution. It is also a concern for the well-off, and of maintaining social stability at the top.
While the inclination to trust other people may be highest for the ruling class and the economic elite, it is
those who are closest to them whose trust is hurt most by general inequality. Thus, by reducing inequality,
the trust of the higher income groups is likely to increase further.
Second, our research suggests that religious faith can play a positive role as well as a negative role,
either making inequality acceptable or raising concerns about it. Hence, the Marxist point of view that sees
religion as merely a way to keep the common populace calm is too strong, as shown in our research by the
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fact that Protestants seem slightly more concerned about inequality than non-religious people. But at the
same time, the possible negative influences should not be ignored either, as our research indicates that for
more religious people, trust is lower.
Finally, our research has a number of limitations which invite future research. Most of all, the
definition of trust as a binary variable by the World Values Studies limits its explanatory power. The nature
of trust is that it manifests itself at a much more gradual scale. Rather than a question of trusting or not
trusting others, most people have various degrees of trust depending on who they are dealing with and the
context of the situation. Hence, more research should be done using different specifications of trust. In
addition, our research is limited by the lack of data on absolute income. The calculation of relative income
with such data would allow more precise analysis, as well as for common, non-linear specifications of the
income distribution to be accounted for. It would be very interesting to investigate how different income
groups react to specific proportions of national income received by the top 10% or even the top 1%,
following Piketty’s (2014) proposition that it is inequality at this level that is most influential in shaping
societies.
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6

Conclusion

In this chapter I will present a short summary of this thesis and derive some overall conclusions. Next, I
will discuss the strengths and weaknesses of this study and state its contribution to the economic science. I
will end with some policy implications and suggestions for further research.

6.1

Summary of (overall) findings

6.1.1

General summary

This thesis is based on research at both the macroeconomic and the microeconomic, or individual, level,
with a variety of samples and different estimation methods adjusted to the characteristics of the respective
samples. The core of the samples is formed by 12 European countries and Japan, complemented with a
number of other countries, most importantly from Eastern Europe and (East) Asia, according to data
availability (see Appendix 2 for an overview). The research produced the following results.
On the macroeconomic level, I found that the relationship between economic freedom, income
inequality, and life satisfaction is quite diverse and ambiguous. While two types of economic freedom,
namely protection of property rights and sound money, are negatively associated with income inequality, I
found that regardless what specification is used, three out of five types of economic freedom appear to have
a significant strong positive relationship with income inequality. The magnitude of the relationship varies,
being lowest for fiscal freedom and highest for freedom from regulation. These results suggest that low
marginal taxation and deregulation of trade, credit, labor and businesses lead to higher income inequality.
The second finding was that income inequality is associated with significantly lower average life
satisfaction and mediates the relationship between the various types of economic freedom and life
satisfaction. In comparison to the relationship between GDP per capita and life satisfaction, however, the
magnitude of the relationships with income inequality is quite small, varying from -0.015 to -0.06 (against
1.36 for the natural logarithm of GDP per capita). Although the magnitude of the association between
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income inequality and average life satisfaction varies for different samples, I found that it remains
significant and negative for almost all alternative speculations. 24
Compared to Bennet and Vedder (2013) and Apergis et al. (2014), the association between
economic freedom and average life satisfaction in Chapter 2 is rather large (-0.06 (Bennet and Vedder) and
-0.015 (Apergis) vs. -1.36 – 1.03 in this thesis), while being more or less in line with Bennett and Nikolaev
(2014). Regarding the relationship between income inequality and life satisfaction, our findings are slightly
larger in magnitude than the average coefficients of Verme (2011) (-0.06 vs. -0.029), but slightly smaller
than those in Schneider (2012, -0.09), and comparable to those in Hajdu and Hajdu (2014). These findings
suggest that institutional factors play an important role in determining the income distribution within
countries, which in turn significantly affects overall life satisfaction. Moreover, the findings suggest that
high marginal (progressive) taxation and especially solid regulation of trade, money and credit markets,
labor markets, and businesses could make a vital contribution to a happier society.
In the next chapter I investigated how income inequality is related to inequality of life satisfaction
and generalized trust. The results suggested that, again on the macroeconomic level, income inequality not
only affects the overall level of life satisfaction in countries but also the inequality in life satisfaction. In
addition, I found that while income inequality is positively associated with life satisfaction inequality, this
in turn is negatively related to lower generalized trust. Besides this (rather small) mediated effect of income
inequality through life satisfaction inequality, I also found that income inequality is directly associated with
lower trust at the country-level, with a magnitude of about three times the effect of life satisfaction
inequality on perceived trust. This suggests that keeping income inequality low does not only contribute to
life satisfaction but is also important to keep differences in life satisfaction low and contributes to a more
trusting society. Hence, the macroeconomic results suggest that good economic institutions do not only

24

See Appendix 4, which also shows that only two sub-indices of economic freedom have a direct effect on life
satisfaction besides the indirect effect through income inequality. Alternative samples that we tested are European
countries, non-European countries, Anglo-Saxon countries, non-Anglo-Saxon countries, countries with low inequality
(net Gini coefficient <30) and countries with high inequality. Of these samples, only the ones with Anglo-Saxon
countries and low inequality have a coefficient for income inequality that is not significant. However, this could also
be due to a very low number of observations and/or low variance.

105

contribute to flourishing of individuals but also to social cohesion and long-term stability, for which low
differences in life satisfaction and trust are crucial. As for the magnitude of the effect, the direct effect of
net income inequality on trust is larger than that of any other indicator in our model, amounting to -1.13
and -0.37 for the two measures of trust used respectively. The indirect effect through life satisfaction
inequality amounts to -0.29 and -0.13. These results are similar in magnitude to Barone and Mocetti (2015).
On the microeconomic level, I found confirmation for the previous results. First of all, considering
three alternative measures of income inequality, my research suggests that the Net Gini coefficient and the
income share of the richest 1 % in each country significantly reduce individual life satisfaction. The
magnitude of this effect is quite large, with a marginal effect of 53% and 25% respectively. When
investigating how the relationship differs for different income groups in society, the results suggest that
although the lowest income quintiles experience the strongest negative relationship, it is not limited to these
groups. In magnitude, the effects vary from 37% to 54% for the Gini, and from 16% to 29% for the income
share of the richest 1%. These findings suggest that all income groups benefit from a more equal society.
Finally, in chapter 5, I also found indications at the individual level for a negative relationship
between (relative) income inequality and trust. However, the microeconomic results are more diverse and
ambiguous for various reasons. One reason is that different specifications of income inequality, measured
at different levels, seem to have a different association with trust. Moreover, I found that different society
groups seem to be affected quite differently by income inequality. Regarding the net Gini coefficient, it is
the higher income quintiles whose trust is most negatively associated, while also trust of women, people
with strong faith, and protestants is more negatively related to income inequality than trust of men, less
religious people and people from other traditions. Regarding relative income based on class averages, the
upper income quintile, the least religious group, and Muslims are affected most negatively. Regarding
relative income based on personal income comparisons, trust of the upper income quintile and women are
most negatively associated, while, on the other hand, trust of the lower income quintiles and again women
is most negatively related to relative income inequality defined by comparison with average income of the
individuals’ own class. In terms of magnitude, the marginal effects of the various income inequality
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indicators vary from -0.04 to +0.13, whereas the effects of control variables such as personal income level
take on values ranging from -0.19 up to +0.04. Thus the association with income inequality is again rather
important.
The macroeconomic results are in line with general perceptions and traditional philosophical
approaches of inequality, but also challenge the classical economic theory that (income) inequality is not
important for stable and successful societies. The microeconomic results provide indications for both major
lines of thought regarding the impact of income inequality, as most recently stated by Becchetti et al. (2014)
and Wilkinson and Pickett (2010). Moreover, they provide indications that perceptions and worldview
matter, while also suggesting that religion can both stimulate concern for the wider society, in the form of
a negative attitude towards income inequality, and support economic hierarchy.

Figure 6.1 Overview of overall results
Ch. 2: -0.06***
Ch. 4: Gini: -0.53**
Top 1%: -0.25*

(Average) Life Satisfaction

Economic Freedom:
1. Tax freedom (0.22**)
2. Property rights (0.30)
3. Monetary freedom (-0.55***)
4. Trade freedom (0.73***)
5. Regulation freedom (0.86***)

Income Inequality

Ch. 3: -1.13**
Ch. 5: RIcu: -0.04***
RIiu: -0.12
RIic: 0.13***

0.86***

Life Satisfaction
Inequality

-0.34***

Generalized Trust

In terms of magnitude, the macroeconomic effect of income inequality on life satisfaction seems to be rather
small as compared to many other factors that influence this variable. However, with respect to individual
life satisfaction, the relationship cannot be ignored. When considering trust, the relationship with income
inequality is relatively large at the macroeconomic level, and so is it on individual inclination to trust. This
means that my research suggests that income inequality is especially relevant to variables that measure
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explicitly the interpersonal aspects of well-being, while also to individual well-being rather than aggregated
indicators.

6.1.2

Implications of country comparison

In order to make the implications of my research more visible, I present in Table 6.1 the (partial, marginal)
effect of income inequality on life satisfaction compared for different countries based on equation (1) and
Table 4.3 of chapter 4.

Table 6.1 Comparison of income inequality effects for selected countries
Country

Marginal effect
Netherlands
China
Egypt
Denmark
Sweden
US
Sample mean

Net Gini

25.88
39.32
43.61
22.7
24.42
36.39
33.72

Top 1% share

5.44 %
12.18%
19.00 %
7.79 %
7.64 %
17.67 %
12.39 %

Life
Satisfaction

7.66
6.84
5.57
8.23
7.72
7.58

Predicted effect of equalizing inequality to the
level of a reference country (the Netherlands) on
life satisfaction (ceteris paribus)
Net Gini Top 1%
sum
-0.53
-0.25
7.66
1.06
0.31
8.21
1.39
0.56
7.52
-0.25
0.10
8.08
-0.11
0.05
7.65
0.82
0.51
8.91

The first three columns report the two indicators for income inequality (Net Gini coefficient and Top 1%
share) and life satisfaction. A first important conclusion that can be drawn from this table is that the
countries with relatively high inequality (China, Egypt, US) do indeed have lower life satisfaction than the
other countries reported in Table 6.1.
Next, I calculated how a change in income inequality towards a certain reference level affects life
satisfaction in different countries. I take the Netherlands as the reference country, while assuming that the
model represents a causal relationship. 25 The results reported in the last column show that when income

25

Based on equation (1) in chapter 4, this means that the formula representing the model becomes equivalent to
𝐿𝑆𝑎𝑘,𝑡 − 𝐿𝑆𝑎𝑟,𝑡 = 𝛼 (𝐼𝐼𝑘,𝑡 − 𝐼𝐼𝑟,𝑡 ) + 𝛽(𝑍𝑘,𝑡 − 𝑍𝑟,𝑡 ) + 𝜂(𝑋𝑎𝑘,𝑡 − 𝑋𝑎𝑟,𝑡 ) + (𝑓𝑘,𝑡 − 𝑓𝑟,𝑡 ) + (𝜀𝑎 𝑘,𝑡 − 𝜀𝑟 𝑟,𝑡 ), where α
is the country average and r is the reference country.
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inequality in China would take on the level of income inequality in the Netherlands, its life satisfaction
would rise from 6.84 to 8.21, which is about the level of Denmark. Egypt and Sweden would take on more
or less the same life satisfaction as the Netherlands, while for the US it would also rise far above the level
of the Netherlands.
These predicted effects of equalization of income inequality are quite surprising for some countries,
especially China and the US. When looking for an explanation, the most straightforward way is to look at
the other explanatory variables. In the case of China, an interesting difference is that a larger percentage of
people are married than in the Netherlands (82% vs. 65%), suggesting stronger social connectedness and
relationships. For the US, however, this difference is practically null. Another interesting explanatory
variable is faith, which is very strong in the US but more or less similar in China and the Netherlands. Third,
the average age in China is much younger (in the sample 42 vs 51 for the Netherlands, but 47 for the US).
Overall, while different alternative explanatory variables could drive the results for different countries,
these variables cannot offer a satisfactory explanation for the differences in predicted life satisfaction.
Another explanation for the very strong positive predicted effects on life satisfaction for China and
the US could be that the effect of income inequality on life satisfaction is overestimated. As discussed
before, I was unable to perform the regression on the ideal model with all preferred variables. For example,
I could not control for absolute personal income which might affect the magnitude of the coefficients.
Moreover, since proper instrumental variables are lacking, it might be that the results are biased. This
implies that the estimated effect when comparing concrete countries may not be very precise, even though
the general patterns may be correct.
Another indication of the lack of precision of the estimates is the magnitude of the effect of income
inequality on life satisfaction for the regression on country averages reported in chapter 2, which is much
smaller than in chapter 4. There could be several reasons for this, including the fact that the sample is in
chapter 2 much smaller and solely based on OECD member countries. In addition, there are fewer
observations per country for a smaller number of time periods in the sample of chapter 2, while the model
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in chapter 2 also allows no control variables at the individual level. Because of this, I believe the model in
chapter 4 using WVS/EVS data is an improvement of the model based on country averages in chapter 2.

6.2

Contribution to the literature and future research

This research contributes to a clearer understanding of the relationship between income inequality and
human flourishing at both the macroeconomic and the microeconomic levels, being the first to combine
both and analyzing this issue on a large scale through panel analysis. Hence, it provides a microeconomic
underpinning of macroeconomic theories about inequality. Moreover, it is the first research in which the
five components or sub-indices of economic freedom are analyzed separately, providing empirical
indications that support critical views (based on ideological arguments) of neoliberal capitalism. Overall,
this research shows that economic freedom is related to higher income inequality and, by extension, to
lower life satisfaction, higher life satisfaction inequality, and lower trust.
Second, it contributes to scientific knowledge by modeling and testing mediation effects, showing
an indirect effect of economic freedom on life satisfaction through income inequality, as well as an indirect
effect of income inequality on trust through life satisfaction inequality. This clarifies the channels through
which both economic freedom and income inequality affect societies, showing how economic freedom is a
potential source of polarization in Western societies that contributes to lack of trust and dissatisfaction
through its relationship with income inequality. An important aspect is that I empirically show how this
relationship affects different population groups in different ways. In addition, my research provides some
clarification concerning different theories on how income inequality affects societies. With respect to
causality, we cannot prove it definitely. However, I pay serious attention to the potential reverse causality
bias and, when possible, I try to make the risk that this affects the results smaller through the delay of
variables and by combining macro- and microdata. Apart from reverse causality, there is the risk of
unobserved variable bias. I try to decrease the possibility that this impacts our results through the inclusion
of many control variables and through the use of fixed country and time effects. Therefore, I believe that
this thesis makes a valuable contribution to the ongoing discussion on causality.
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A third contribution consists of combining the analysis of the relationship between income
inequality and individual-centered measures, such as life satisfaction, with the inter-personal dimension of
income inequality through its effect on trust, thus departing from the classical view that for maintaining a
successful society, it is sufficient that its individuals are successful. Thereby, I provide a context and starting
point for future research to move away from radical individualism that has dominated economics for many
decades.
Fourth, another contribution is the combination of different inequality measures, looking beyond
mere income inequality to inequality in life satisfaction, which offers a way to deal with the importance of
perceptions for the social impact of income inequality. Yet, this is a concept that could use further attention
especially regarding what indicators should be used to fully capture such perceptions on a large scale.
Finally, the distinction between different socio-demographic groups is a new empirical extension
of previous research that looks promising. Although more research is needed to draw any definitive
conclusions, this thesis provides some clarification on what questions should be asked and suggests
directions for future research in this area.
Despite these seemingly clear results, there is room for both deepening and widening the
investigation of the social impact of (income) inequality started in this thesis. There are a few limitations
that should be sorted out by future research. First of all, causality remains an issue that has not been solved
econometrically in a satisfactory way. Although I implemented several procedures to limit the chance of
endogeneity and give arguments that in some of the relations I investigate reverse causality is unlikely, I
was unable to definitely test the way in which causality runs, mainly because of the lack of suitable
instrumental variables and other data limitations. This is an important issue that urgently needs to be sorted
out. Secondly, all research is limited by data availability, which in my case also affects the samples and
variable specifications used, making them different from what I would ideally have chosen.
With respect to income inequality, the Gini coefficient is much debated and not the preferred
measure. Unfortunately, alternatives were not yet available on a large scale when I started my research. I
would have liked to use more precise measures such as the % of GDP earned by the richest 10% or even
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an indicator for wealth inequality besides the Gini coefficient for all models. At the time I wrote the second
and third chapters, this was not an option. For the fourth chapter, I was able to include the % earned by the
richest 10% and 1% as alternative inequality indicators. For the fifth chapter, on individual trust, doing this
would vastly reduce the number of countries. Despite this, I am convinced that the Gini coefficient does
provide a sufficiently reliable estimate in order to get a global picture of the inequality in countries, and to
determine how this affects societies. Therefore I decided to keep using it as the basic indicator,
complemented with alternative indicators of a more comparative nature in the last chapters.
As for the measurement and econometric use of life satisfaction indicators, a recent article by Bond
and Lang (2019) points out that the use of these indicators rests on and are sensitive to several strong,
implicit assumptions. These assumptions include the cardinality of the scale and the use of a common
reporting function. These are serious methodological issues that require further research. I acknowledge the
vulnerability of the results presented in this thesis due to these measurement issues. It is crucial that the
robustness of the results is tested in the near future using other psychometric indicators that try to capture
the same phenomenon as life satisfaction.
Another limitation specific to this thesis is that the WVS/EVS data are not a true panel, which
means we cannot use standard models and reduces the robustness of the results, as they hang on the claim
by the WVS/EVS that their country samples are representative of their population as a whole. Also, the fact
that they measure trust as a binary variable reduces the information that can be retrieved from the regression
analysis performed in this research. Nonetheless, I believe that this analysis is still valuable as a source of
information on the hypothesized relationships and can serve as a good starting point for future research, to
reproduce the results using different specifications or indicators of human flourishing and social cohesion.
Finally, the research could benefit from more explicitly exploring the dynamics of the investigated
relationships. Specifically, expectations and changes in income in the past should ideally be integrated in
the research model. Due to the nature of the data, this requires complex testing but it should nonetheless be
a valuable contribution to the robustness of the results.
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From these limitations, a first suggestion for future research would be to reproduce the first two
models with alternative indicators of inequality and with alternative indicators for human flourishing, as a
robustness check and deepening of this analysis. In order to more robustly establish causality, future
researchers might be able to exploit quasi-experiments to control for the potential endogeneity of some of
the explanatory variables in my analysis. For example, it might be interesting (and is now possible) to do a
long-term case study of former communist countries that currently have a capitalist economic system for
three decades, after three decades of communism. Furthermore, there is a need to address reverse causal
relationships and other sources of endogeneity (omitted variable bias) in more detail. One way would be to
more specifically focus on variance over time, not only controlling for conjunctural and country-specific
effects but also explicitly modeling possible reverse influences. Regarding alternative indicators, the data
of the WID are promising as this dataset keeps expanding every year. In addition, the concept of human
flourishing could be worked out further, linking income inequality to a more sophisticated set of measures
besides life satisfaction and generalized trust. As for reverse relationships, it would be interesting to find
out more about the role of the political process in determining the level of progressivity of the tax system
in countries, as well as how this ultimately relates to income inequality. In addition, it is important to pay
attention to the possibility of non-linearity in the estimated relationships, something that is done only
sparsely in previous literature. For example, it could be the case that in countries with extremely high
income inequality, a small change might not have a large effect on life satisfaction while for countries with
much lower inequality a similar change could have a larger effect. Also, life satisfaction is not driven by
inequality alone. Therefore, people with low life satisfaction might not be bothered very much by high
income inequality, whereas people that are very satisfied (for example due to high income) might gain much
more satisfaction by decreasing inequality. On the other hand, people with lower life satisfaction have more
to gain than people who are already ‘satisfied’. Hence they might be more affected by income inequality.
A second suggestion would be to look into the modeled relationships for specific (sets of) countries
in more detail, digging into cultural influences on the relationship between inequality and human
flourishing, not just distinguishing different social groups, but to investigate whether the pattern differs for
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different (sets of) countries. Although I found indications that the same results can be obtained when
analyzing different sample specifications, this is an issue that requires more attention as there are also
indications that in terms of magnitude and significance, there may be a difference between countries with
an Anglo-Saxon cultural origin and other countries, or between countries with different legal systems. This
is related to the perception of income inequality, and therefore, unless more research is done to investigate
this, it will be difficult to directly compare concrete countries with each other. Looking at within-country
effects moreover reduces the risk of the acceptance of the claim of WVS/EVS presenting representative
samples of countries.
This links to another important extension to not only consider mediation effects, but also look at
moderating relationships on the hypothesized relationships between economic freedom, income inequality
and life satisfaction or trust. A first suggestion for this extension would be to look at the moderating effects
of cultural factors, such as the Hofstede or GLOBE indices. It would be especially interesting to analyze
how countries’ score on the scale of individualism vs. collectivism correlates with economic freedom, and
alters the perception of income inequality and therefore its effect on life satisfaction. Furthermore, it would
be interesting to look at how income inequality moderates potential direct effects of economic freedom on
life satisfaction.
Another extension would be to look at wealth inequality instead of income inequality and expand
on its relation to income inequality and economic freedom. An interesting question is whether wealth
inequality is a consequence or a source of economic freedom. Due to its suggested effect on the economic
system in many countries, this might even be more important than income inequality for human flourishing.
A fifth suggestion would be to focus on tax evasion, as this is claimed to lead to significant
mismeasurement of both income and wealth inequality. It might be interesting to see whether substituting
income inequality with a measure of the degree of tax evasion reproduces a similar relationship with life
satisfaction and trust, or whether it reveals a different pattern. Also in this area a lot of work is being done
at the moment on the availability of proper data, that could make solid research on this topic possible in the
near future.
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A final suggestion would be to more thoroughly integrate the dimension of communities into the
research model, besides the standard institutional and market factors. It would be interesting to know how
well life satisfaction captures relational aspects of human flourishing, and what other indicators could
effectively complement this, besides trust, in order to fully capture the concept of community. Whereas
economic research traditionally tends to measure the success of society as the sum of the success of
individuals, this is a typical western perspective that is too narrow for analyzing the larger part of humanity.
But even in the West, such an approach has shown its limitations in the polarization of societies and the
large undercurrent of discomfort. Recent efforts have tried to overcome this by borrowing from sociological
research, yet there still is a lot to explore more deeply. Therefore as a start, a socially relevant and interesting
alternative approach to economic research would be to investigate the effect of inequality on a range of
relationships, such as marriages, work relationships, and inter-ethnic and-religious relationships, as in the
end these are truly what make societies peaceful and happy.

6.3

Policy implications

This analysis suggests a number of policy implications that are especially interesting for politicians aiming
to counter the social unrest and populist tendencies in especially Western economies. As a start, it provides
arguments for reconsidering policies that actively seek to keep income inequality low. In addition, it should
encourage governments to withstand the pressure from multinational companies to relax credit market,
labor market and business regulations as this could be harmful to the overall well-being of societies in the
longer run. More specifically, governments should strengthen property rights of its citizens and small
enterprises to protect them and their communities against powerful parties seeking to get a hold on the
economic and political system of countries. This means that governments should keep control of the
financial system to ensure low inflation and a solid currency, but also to disable tax evasion and other
activities that directly affect income inequality and increase the vulnerability of citizens.
Furthermore, my research provides an argument against free trade. Following Adam Smith, most
economists defend free trade policies, and my research does not support the simple canceling of free trade.
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But it does suggest that it is important to ensure that the benefits of trade are distributed evenly, while also
facing potential negative side-effects that occur due to unequal regulatory and general economic
circumstances.
Another implication of these results is that keeping inequality low is likely to strengthen
communities through increased trust and life satisfaction, thus starting a virtuous circle to the benefit of
societies and their economic system, as strong, trusting communities are better able to withstand powerful
elites and to hold them accountable for their impact on their environment.
Finally, and most importantly, this research provides an argument for the higher income groups to
also support such policies as these are in the interest of all income quintiles including themselves.
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Samenvatting (Summary in Dutch)

Waar de 20e eeuw het tijdperk van de triomf van kapitalisme was en het ‘einde van de geschiedenis’, begon
de 21e eeuw met een serie gebeurtenissen die nieuwe twijfels deden rijzen over de fundamenten en
aannames van het kapitalistische economische model. Hoewel Westerse landen gemiddeld rijker zijn dan
ooit tevoren, manifesteert zich een onderstroom van wijdverbreide ontevredenheid. Politiek uitte dit zich in
de opkomst van populistische, anti-elite en anti-immigratiepartijen. Een andere belangrijke gebeurtenis was
de financiële crisis van 2008, wat de eerste crisis was waarin de hoogste inkomens niet geraakt werden. De
belangrijkste bijdrage aan dit onderzoeksgebied tot nu toe is Piketty’s Kapitaal in de 21e eeuw geweest
(verschenen in 2014). Zijn belangrijkste vondst was dat tijdens de jaren van hoge economische groei in
Europa de inkomensongelijkheid laag gehouden werd, door belastingtarieven tot wel 90% te hanteren voor
de hoogste inkomens. Sinds de liberalisering van de Westerse economieën in de jaren 1980 en 1990, is de
balans echter omgeslagen, en inmiddels bevindt de ongelijkheid zich weer op het niveau van voor de
Tweede Wereldoorlog. Het publieke debat dat ontketend is heeft opnieuw de vraag doen rijzen wat precies
de impact is van ongelijkheid op onze samenleving, en welke rol ze speelt in het functioneren van de
economie.
In dit onderzoek probeer ik antwoord te geven op een deel van deze vraag, toegespitst op de
onderzoeksvraag ‘Hoe verhoudt economische vrijheid zich tot (de ongelijkheid in) geluk en vertrouwen, via
haar relatie met inkomensongelijkheid?’. Ik begin met een macro-economisch onderzoek naar de
institutionele oorzaken van inkomensongelijkheid, en het effect daarvan op het gemiddeld geluk van landen,
dat functioneert als maatstaf voor de mate van succes van een samenleving waarbij ook niet-materiële
factoren worden meegewogen (in tegenstelling tot het louter materiële Bruto Binnenlands Product). Daarbij
focus ik op economische vrijheid, een concept dat uitgaat van een economische context waarin markten de
verdeling van grondstoffen en goederen bepalen, gegrondvest in veilige eigendomsrechten en de vrijheid
van individuen om hun eigen beslissingen te nemen. Economische vrijheid wordt gemeten op basis van 5
sub-indices, namelijk vrijheid van overheidsbemoeienis (voornamelijk via lage belastingen),
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eigendomsrechten, betrouwbaar geld, vrijheid om handel te drijven, en vrijheid van overheidsregulering.
Mijn onderzoek, op basis van panel-analyse met een dataset van 169-250 observaties uit 21 OESO-landen,
suggereert

dat

twee

typen

economische

vrijheid

(eigendomsrechten

en

betrouwbaar

geld)

inkomensongelijkheid afremmen, de andere drie typen hebben echter een sterk vergrotend effect op
inkomensongelijkheid. Verder lijkt inkomensongelijkheid een negatief effect te hebben op het gemiddelde
geluk in een samenleving. Dit betekent dat verschillende dimensies van economische vrijheid, via hun
effect op inkomensongelijkheid, een significant (maar desondanks relatief klein) negatief effect hebben op
het gemiddeld geluk.
In het daarop volgende hoofdstuk breid ik het onderzoek uit naar ongelijkheid in geluk en
vertrouwen, waarbij ik opnieuw gebruik maak van panel-analyse op basis van 77-413 observaties uit 25
OESO-landen. Als het gaat om inkomensongelijkheid, dan is het erg belangrijk hoe dit geïnterpreteerd
wordt. Zo kan ongelijkheid enerzijds geïnterpreteerd worden als onrechtvaardig, maar het kan ook gezien
worden als een kans om te stijgen op de sociale ladder. Om hier rekening mee te houden analyseer ik in
hoeverre inkomensongelijkheid zich vertaalt naar ongelijkheid in geluk. Daarnaast bestaat een succesvolle
samenleving niet alleen uit succesvolle individuen, het gaat ook om goede relaties tussen die individuen.
Om ook dat expliciet mee te nemen kijk ik in hetzelfde hoofdstuk naar de relatie tussen ongelijkheid in
geluk en het onderlinge vertrouwen. Ongelijkheid in geluk functioneert zodoende als een mediërende factor
in de relatie tussen inkomensongelijkheid en vertrouwen. Als het gaat om onderling vertrouwen, vind ik
dat ook dit sterk negatief samenhangt met inkomensongelijkheid, zowel indirect als direct. Het indirecte
effect loopt via de significante, positieve relatie met ongelijkheid in geluk, dat net als inkomensongelijkheid
een significant negatief effect heeft op vertrouwen. Het directe effect van inkomensongelijkheid is echter
drie keer zo groot als het effect van ongelijkheid in geluk op vertrouwen.
In het vierde hoofdstuk zoom ik vervolgens in op het microniveau en analyseer ik de relatie tussen
inkomensongelijkheid en het individuele geluk van mensen. Hierbij maak ik gebruik van data van
individuen, verzameld door de World Values Survey en European Values Survey, uit 42 landen, met een
totaal van 152.494 observaties. Ik onderzoek opnieuw de vraag wat de relatie is tussen
118

inkomensongelijkheid en geluk, in dit geval gemeten als geluk van individuen in plaats van een gemiddelde
per land. De resultaten suggereren dat inkomensongelijkheid, gemeten met de Gini-coëfficiënt, ook het
individuele geluk vermindert, met een marginaal effect van ongeveer 53%. Naast de Gini-coëfficiënt heeft
ook het inkomensaandeel van de rijkste 1% een negatief effect op individueel geluk, met een marginaal
effect van zo’n 25%. Verder vind ik dat dit negatieve effect van inkomensongelijkheid vooral het geluk van
mensen met een laag inkomen aantast. Maar het beperkt zich niet tot deze specifieke groep, want ook het
geluk van mensen met een hoog inkomen hangt negatief samen met inkomensongelijkheid.
In het vijfde hoofdstuk doe ik een nader onderzoek naar de relatie tussen inkomensongelijkheid en
individueel vertrouwen, op basis van panel-analyse van een dataset met 179.164 observaties uit 58 landen.
De resultaten wijzen uit dat het vertrouwen van verschillende samenlevingsgroepen verschillend
samenhangt met inkomensongelijkheid, waarbij met name het vertrouwen van vrouwen, niet-gelovigen en
protestanten meer negatief samenhangt met de Gini coëfficiënt dan andere bevolkingsgroepen. Naast
inkomensongelijkheid analyseer ik ook relatief inkomen, waarbij het inkomen van het individu vergeleken
wordt met het inkomen van een referentiegroep. De hoogste inkomensklasse, niet-gelovigen en moslims
worden het negatiefst beïnvloed door de verhouding tussen hun eigen inkomen en het gemiddelde inkomen
van de hoogste sociale klasse. De lagere inkomensklassen en vrouwen worden het negatiefst beïnvloed door
vergelijking van hun eigen inkomen met het gemiddelde inkomen binnen de eigen sociale klasse.
Deze resultaten bevestigen traditionele filosofische benaderingen van ongelijkheid, maar
ondermijnen het standaard 20e-eeuwse economische idee dat inkomensongelijkheid niet relevant is voor
stabiele, succesvolle samenlevingen. Qua politieke aanbevelingen leidt dit onderzoek tot de conclusie dat
het actief inperken van de inkomensongelijkheid van grote waarde kan zijn voor de samenleving.
Bovendien biedt het een argument voor de hogere inkomensgroepen om dergelijk beleid te steunen, omdat
ook zij er uiteindelijk beter van worden.
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Appendix 1 Economic Freedom definitions
Fraser Institutea

Heritage Foundationb

Fiscal

1 Fiscal freedom (Top marginal

freedom

income rate and payroll tax rate)

Fiscal freedom

1.Fiscal freedom (top tax rates on
individual and corporate incomes,
overall tax revenues as % of GDP)

Legal system

1.Judicial independence

Protection

and

2.Impartial courts

property rights

property

rights

3.Protection of property rights,

of

1.

Scale

of

property rights

protection
2. Corruption Perceptions Index

4.Military interference in rule of law
and politics
5.Integrity of legal system,
6.Legal enforcement of contracts
7.Regulatory costs of the sale of real
property
8.Reliability of police
9.Business costs of crime
Access

to

sound money

1.Money growth

Monetary

1.Monetary

freedom

2.Standard deviation of inflation,

freedom

stability, price controls)

Open markets

1.Trade Freedom

3.Inflation most recent year
4.Freedom to own foreign currency
accounts
Freedom

to

1.Tariffs

trade

2.Regulatory barriers

2.Financial freedom

internationally

3.Size of trade sector relative to

3.Investment freedom

potential
4.Black-market exchange rates
5.Controls of the movement of capital
and people
Freedom from

1.Credit market regulations

Regulatory

1.Labor Freedom

regulation

2.Labor market regulations

efficiency

2.Business Freedom

3.Business regulations
a

Source: http://www.freetheworld.com/2015/economic-freedom-of-the-world-2015.pdf.

b

Source: http://www.heritage.org/index/about
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Appendix 2 Number of observations and countries included in the analysis
Chapter 2*
EF Fraser
(Western)
Europe
Austria
Belgium
Cyprus (G)
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
United
Kingdom
(Ex-)
communist
Albania
Armenia
Belarus
Bulgaria
Czechia
Estonia
Georgia
Hungary
Latvia
Macedonia
Moldova
Poland
Romania
Russia
Slovakia
Slovenia
Ukraine
Latin
America
Argentina
Brazil
Chile
Colombia
Mexico
Peru
Puerto Rico
Uruguay

Chapter 3
Net Gini

EF
Heritage

LS

10
8

13
11

4
9

18
18

10
11
11
10

12
12
13
13

8
11
7
13

9
11

12
13

6
7

11
11
10
10
11
10
11

12
12
12
13
13
12
13

9
8
9
11
10
11
13

Chapter 4
LS

Trust

Trust

(WVS/EVS)

(ISS)

18
18

2
3

4
4

18
18
18
18
18
18
18
18
18

18
18
18
18
18
18
18
18
18

3
4
3
3
2
2
3
2
3

4
5
4
4
3
4
4
3
4

18
18
18

18
18
18

2
4
4

4
4
4

18

18

4

4

12
12

12
12

1
1

2
2

12
13

12
13

1
1

2
2

2197
2048
1996
1607
3003
2054
8344

12

2

2

12
12

12
12

1
2

2
2

2995
2854

1665 (2)
4945 (3)

1828 (2)

7408
3665
1891
1935

3635 (4)
3166 (3)
1771 (2)

1798

1653 (2)
2676 (2)
3067 (2)
1402 (2)

2603
2197
2596

2264 (2)
2534 (2)

2026

3697
6044
8123
2288

2889
1762
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1970 (2)

1623
3031

1599
12

Chapter 5
(# of
waves)

1513 (2)
2672 (3)
1618 (2)
3942 (3)
3565 (2)
1763 (2)
4028 (3)

2020 (2)
2842 (2)
3705 (4)
4389 (2)
4795 (3)
4814 (4)
1636 (2)
2478 (3)

Venezuela
2050 (2)
Middle
East/Africa
Egypt
5719
5620 (2)
Ghana
2924 (2)
Iran
4528
4000 (2)
Iraq
3627
3436 (2)
Jordan
2319
2276 (2)
Israel
9
9
1
2
Morocco
2931 (3)
Nigeria
3329 (2)
Rwanda
2533 (2)
South Africa
7443 (3)
Turkey
11
11
2
2
8524
7019 (4)
East Asia
China
3898
2779 (2)
Hong Kong
1831 (2)
Indonesia
2295 (2)
Japan
6
9
5
18
18
4
4
4840
3846 (4)
Malaysia
2490 (2)
Philippines
2356 (2)
South Korea 9
12
3
3517
2337 (2)
Singapore
3354
3309 (2)
Taiwan
2978 (2)
Thailand
2513
2496 (2)
Viet Nam
2269 (2)
Asia other
Bangladesh
2588 (2)
India
7264
4449 (3)
Kyrgyzstan
2372 (2)
Pakistan
3604 (3)
Other
‘Western’
Australia
8
13
10
4397
4292 (3)
Canada
5
5
2
4519
3304 (2)
New Zealand 11
12
7
2362
2108 (3)
United States 10
13
6
6840
5544 (4)
21
21
21
25
25
25
25
42
58
Total
(countries)
192
250
169 393
393 60
81
152,494
179,164
Total (obs)
*As shown by this table, the data base is not completely balanced. However, missing values are rather infrequent. In
order to test if the model is robust if the data base is more balanced, we also estimated the model with a data base
excluding countries that have 6 or less observations for, respectively, income inequality and life satisfaction. The
regression results did not change substantially, however (see Appendix 3).
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Appendix 3 Estimation results with more balanced sample
Fraser Institute
1

4

5

6

Net Gini

Life satisfaction

Net Gini

Life satisfaction

Net Gini

-0.08***

-0.08***

Fiscal freedom

0.22**

0.45***

Property rights

0.30

-0.54**

Sound money

-0.40**

0.04

Free trade

0.62**

0.61**

0.80***

0.73***

Freedom from regulation
Control variables
N
a

Heritage Foundation

a

+

+

+

+

192

155

236

155

We controlled for all control variables reported in Table 2.3.
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Appendix 4 Direct effects of economic freedom on life satisfaction and
alternative samples26
Model with direct effects of EF on life

Model excluding Anglo-Saxon countries

satisfaction
1

2

Net Gini

Gross Gini

3

4

5

Life

Net Gini

Gross Gini

6
Life

satisfaction

satisfaction

Net Gini

-0.02

-0.08***

Gross Gini

-0.08*

-0.02

Fiscal freedom

0.22**

-0.95***

-0.01

0.37***

-0.87***

Property rights

0.26

0.39

0.25***

-0.29

0.48

Sound money

-0.53**

0.67

0.39

-0.14

0.90

Free trade

0.72**

1.03**

0.11

0.70*

0.61

0.82***

0.32

0.30***

0.13

0.62

+

+

+

+

+

+

203

203

99

150

150

125

Freedom

from

regulation
Control variablesb
N

Model with only European countries
7

8

Net Gini

Gross Gini

Net Gini
Gross Gini

Model with only countries with Net Gini >30

9

10

11

Life

Net Gini

Gross Gini

12
Life

satisfaction

satisfaction

-0.05**

-0.14***

-0.01

0.01

Fiscal freedom

0.20*

-0.58**

0.03

-1.02***

Property rights

0.53**

0.69*

0.58**

-0.16

Sound money

-0.52**

0.34

-0.50**

0.18

Free trade

0.88**

1.10**

0.62*

1.35*

0.81***

0.54

0.60*

-0.00

+

+

+

+

+

+

155

137

100

100

78

Freedom

from

regulation
Control variablesb
N

155

Economic Freedom indicators taken from Fraser Institute’s index; b We controlled for all control variables
reported in Table 2.3.
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Appendix 5 Interpolation of perceived social trust
Available observations of perceived social

Other years available

Years interpolated

trust WVS & EVS in matching years

in WVS & EVS

Austria

2 (2000, 2010)

1990

Belgium

3 (1990, 2000, 2010)

1995, 2005

Denmark

3 (1990, 2000, 2010)

1995, 2005

Finland

4 (1995, 2000, 2005, 2010)

1990

France

3 (2000, 2005, 2010)

1990

1995

Germany

3 (2000, 2005, 2010)

1990

1995

Greece

2 (2000, 2010)

Ireland

2 (2000, 2010)

1990

1995, 2005

Italy

3 (2000, 2005, 2010)

1990

1995

Luxembourg

2 (2000, 2010)

Netherlands

3 (2000, 2005, 2010)

1990

1995

Portugal

2 (2000, 2010)

1990

1995, 2005

Spain

4 (1995, 2000, 2005, 2010)

1990

Sweden

4 (1995, 2000, 2005, 2010)

1990

United Kingdom

4 (1995, 2000, 2005, 2010)

1990

Czech Republic

1 (2010)

1990, 1995, 2000

2005

Estonia

1 (2010)

1990, 1995, 2000

2005

Hungary

1 (2010)

1990, 2000

2005

Latvia

1 (2010)

1990, 1995, 2000

2005

Poland

2 (2005, 2010)

1990, 1995, 2000

Slovakia

1 (2010)

1990, 2000

Slovenia

2 (2005, 2010)

1990, 1995, 2000

Israel

1 (2010)

2000

Japan

4 (1990, 1995, 2000, 2005)

Turkey

2 (2005, 2010)

WesternEurope (15)
1995, 2005

2005

2005

EasternEurope (7)

2005

Asia (3)

1990, 1995, 2000
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Appendix 6 Results from multilevel random-effects model
Random effects

1

Net Gini (NGini)

-0.70***

WID top 10% share

2

3

4

-0.71*
-0.29

5
-0.51**

0.02

WID top 1% share

-0.43***

-0.25*

Macro controls
GDP/capita (ln)

0.15

0.14

0.15

0.26

0.21

Latin America

1.89***

1.00*

1.89***

1.57***

2.12***

Lowest income quintile4

-1.19***

-1.19***

-1.19***

-1.20***

-1.20***

2nd income quintile

-0.79***

-0.79***

-0.79***

-0.79***

-0.79***

3rd income quintile

-0.40***

-0.40***

-0.40***

-0.41***

-0.41***

4 income quintile

-0.11

-0.11

-0.11

-0.11

-0.11

Married

0.42***

0.42***

0.42***

0.42***

0.42***

0.21***

0.21***

0.21***

0.21***

0.21***

0.16**

0.16**

0.16**

0.14**

0.15**

Catholic/orthodox

-0.02

-0.02

-0.02

-0.04

-0.02

Muslim

-0.12

-0.12

-0.12

-0.13

-0.12

Other religion

-0.02

-0.03

-0.02

-0.04

-0.03

Unemployed

-0.65***

-0.65***

-0.65***

-0.66***

-0.65***

Sex (1 = Male)

-0.04

-0.04

-0.05

-0.04

-0.04

Age (15-24)

0.40***

0.41***

0.40***

0.40***

0.40***

(25-34)

0.05

0.06

0.05

0.05

0.05

(35-44)

-0.17*

-0.17*

-0.17**

-0.17*

-0.17*

(45-54)

-0.30***

-0.29***

-0.30***

-0.29***

-0.29***

(55-64)

-0.18***

-0.17***

-0.18***

-0.17***

-0.17***

-0.46*

-0.32

-0.45*

-0.26

-0.45*

-0.48**

-0.47*

-0.48**

-0.40*

-0.46*

Wave 4

-0.47**

-0.49*

-0.47**

-0.41*

-0.45**

Wave 5

-0.16

-0.19

-0.16

-0.12

-0.13

# of observations

152,494

152,494

152,494

152,494

152,494

(# of countries)

(42)

(42)

(42)

(42)

(42)

2,762.68

2,732.25

2,756.86

2,783.23

3,326.25

R overall

0.11

0.11

0.10

0.11

0.11

R2 between

0.35

0.42

0.35

0.41

0.37

Individual controls

th

Religiosity
Protestant

2

3

Time controls
Wave 2
Wave 3

5

2

Wald Chi (F-value)
2
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