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Abstract

How do income and income inequality combine to influence subjective well-being? We examined the relation between income
and life satisfaction in different societies, and found large effects of income inequality within a society on the relationship
between individuals’ incomes and their life satisfaction. The income-—satisfaction gradient is steeper in countries with more
equal income distributions, such that the positive effect of a 10% increase in income on life satisfaction is more than twice as
large in a country with low income inequality as it is in a country with high income inequality. These findings are predicted by an
income rank hypothesis according to which life satisfaction is derived from social rank. A fixed increment in income confers a
greater increment in social position in a more equal society. Income inequality may influence people’s preferences, such that in
unequal countries people’s life satisfaction is determined more strongly by their income.
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Introduction Clark et al., 2009). Thus, a person earning an income of
US$60 K will be more satisfied with that income if it is the
third highest in that person’s social comparison group than
they will be if the income of US$60 K is the 10th highest
within the comparison group. While recent evidence for
effects of income rank on life satisfaction has come from
studies within individual countries, the income rank hypoth-
esis makes a strong prediction for how the relation between
income and life satisfaction should vary across countries as a
function of the differing income inequality of those coun-

How does an individual’s income, together with the level of
income inequality in the individual’s society, determine how
satisfied they are with their lives? Much attention has been
given to the economic, psychological, and social conse-
quences of income inequality, which has risen dramatically
in many Western (especially English-speaking) countries
over recent decades (e.g., Stiglitz, 2012). The adverse health
and well-being consequences of rising income inequality are

receiving increasing attention in both economics (e.g., Lans- ios. Snecificallv. the i K hvothesi dicts th
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and the social sciences more generally (e.g., Buttrick et al., the gradient of the relationship between income and life
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of incomes in a more equal country, where incomes span a
narrower range. To put it another way, in a society with
higher income inequality, the income gap that separates any
given ranked positions will tend to be larger—and hence the
increase in income needed to achieve a given increment in
social rank will also be larger. If it is income rank that con-
fers subjective life satisfaction, we would expect that the
increase in income needed to achieve a given increment in
satisfaction will be smaller in a more equal society than in a
more unequal one. In the present article, we test this predic-
tion, using two different large datasets, by examining
whether the regression coefficient obtained when predicting
life satisfaction from income is larger in more equal coun-
tries. We also examine whether the prediction holds for all
countries or just for richer countries, as it is possible that the
concern for income as a marker of social status, rather than
just for the goods and services that it buys, might be more
important in richer countries where basic physical needs are
already met.

The rest of the paper proceeds as follows. We first note the
large literature on the relationship between income and life
satisfaction, and then briefly review research that has exam-
ined the main effects of income inequality on life satisfaction
and other measures of subjective well-being. We then moti-
vate the income rank hypothesis in more detail, and note its
prediction that an individual’s income and the inequality of
the society they live in should interact in determining life
satisfaction. Next, we describe two studies that tested this
prediction, each using a different dataset, and show that the
slope of the function linking well-being to income is indeed
greater in countries where inequality is lower (Study 1 used
the World Values Survey integrated questionnaire, and Study
2 used the Gallup World Poll). Finally, we explore the theo-
retical implications of the results and discuss how they may be
reconciled with the widespread assumption that individuals
who live in more unequal societies tend to be more materia-
listic and status-conscious (e.g., Wilkinson & Pickett, 2018).

Income and Life Satisfaction

A large literature, which we touch on only briefly here, has
examined the relationship between income and subjective
well-being. Subjective well-being has most often been oper-
ationalized as self-reported life satisfaction in econometric
studies that have used very large datasets. This literature
finds that—within a country at a given time point—individ-
uals with higher incomes have, on average, higher life satis-
faction (Easterlin et al., 2010; Stevenson & Wolfers, 2008,
2013). Income’s effect on life satisfaction is, however,
greater than its effect on emotional well-being (Kahneman
& Deaton, 2010), consistent with the idea that other facets of
subjective well-being are not positively associated with, and
may even be reduced by, material circumstances (Csikszent-
mihalyi, 1999; Scitovsky, 1976). Within economics, it is
typically further assumed that there is a constant relationship

between income and life satisfaction, such that a given
increase in income from a fixed starting point produces the
same increase in well-being within and across different
countries (e.g., Stevenson & Wolfers, 2008). One key aim
of the present paper is to show that this assumption of a
constant income-satisfaction relationship is incorrect, and
that the income-satisfaction relationship varies systemati-
cally and predictably across different countries, as predicted
by the rank-based account described above.

Other research in both economics and psychology has
emphasized the role of social comparison, finding that peo-
ple gain satisfaction from having a higher income than others
(e.g., Clark & Oswald, 1996; Luttmer, 2005). More specifi-
cally, according to the income rank hypothesis described
earlier, people appear to be sensitive to the relative ranked
position of their income within a comparison group. Results
of several studies support the suggestion that the ranked
position of an individual’s or household’s income, rather
than the income per se or its relation to a reference income,
is beneficial for various types of well-being (Boyce et al.,
2010; Brown et al., 2008; Clark & Senik, 2014; Clark et al.,
2009; Wood et al., 2012). The income rank hypothesis is also
consistent with broader strands of literature, and we return to
these below. However, the evidence that rank of income,
rather than income, predicts life satisfaction provides the
starting point for the present paper.

Income Inequality and Subjective Well-Being

Intuition—in addition to conventional economic analyses—
leads to the expectation of reduced subjective well-being in
unequal societies. Especially since Lerner (1944), it has been
assumed that redistribution of income from rich to poor, such
that inequality is reduced, will increase average well-being
because of the diminishing returns of income to well-being at
higher levels (see also Yitzhaki, 1979). According to this
perspective, the disutility experienced by a wealthy person
on losing US$1,000 of income will be less than the utility
gain of a poorer person on receiving it.' Indeed, using exist-
ing parameters for the income-well-being relationship
(Layard et al., 2008), taking 25% of the income of each
person in the richest decile of the population of a relatively
unequal country (with a Gini coefficient of 45) and sharing it
equally amongst all individuals in the poorest decile would
increase the well-being of the poorest decile by about 11%
while reducing the well-being of the top decile by only about
1%. (Calculation based on numerical simulation assuming a
log-normally distributed income distribution with well-being
given as y('?) — 1/(1 — p) where y is income and p = 1.26;
value taken from Layard et al.)

Despite these economic considerations, empirical studies
have often failed to find that income inequality per se is
detrimental to mean levels of well-being. Relevant data
come from large datasets, with analyses comparing either
different countries or different regions within a country.



Quispe-Torreblanca et al.

521

We review these in turn, focusing on effects of inequality on
subjective well-being rather than on preferences for redistri-
bution (Alesina & Giuliano, 2010; Ferrer-i-Carbonell &
Ramos, 2014) and noting the qualification that people’s sub-
jective perceptions of inequality may be inaccurate (Cruces
et al., 2012; Eriksson & Simpson, 2012; Norton & Ariely,
2011; Schneider, 2012).

Country-level studies. Recent studies based on larger and com-
bined datasets have converged on the suggestion that income
inequality has no discernible effect on subjective well-being
in countries with relatively advanced economies, but may be
positively associated with well-being in poorer countries
(Kelley & Evans, 2017a, 2017b). Earlier studies, often based
on small datasets, presented a mixed pattern of results. Thus,
some studies have reported no (or negligible) associations
between income inequality and various measures of well-
being, including life satisfaction (Bjernskov et al., 2013;
Bjernskov et al., 2008; Diener et al., 1995; Fahey & Smyth,
2004; Zagorski et al., 2014), while others have reported that
inequality is beneficial for well-being (Berg & Veenhoven,
2010; Helliwell & Huang, 2008; Ott, 2005), or detrimental
for well-being (Alesina et al., 2004; Diener et al., 1995;
Fahey & Smyth, 2004; Graham & Felton, 1986; Hagerty,
2000; O’Connell, 2004; Veenhoven, 1984; Verme, 2011).

Many of these studies are cross-sectional rather than long-
itudinal, and the correlation between inequality and well-
being may reverse sign within a given country over time
(e.g., in Poland: Grosfeld & Senik, 2010). Mikucka et al.
(2017) find that in relatively rich countries there is a positive
relationship between subjective well-being and economic
growth when the growth is accompanied by reductions in
income inequality (see also Oishi & Kesebir, 2015). More-
over, Oishi et al. (2012) found that progressive (and hence
inequality-reducing) taxation is associated with increased
national well-being (see also Oishi et al., 2018).

In summary, cross-national studies have failed to find a
consistent and substantial detrimental effect of income
inequality on subjective well-being, although findings are
mixed.

Within-country studies. Within-country studies have also pro-
duced mixed results. Some studies have found negligible or
no effects of regional income inequality on well-being (Ale-
sina et al., 2004; Senik, 2004), while others have found either
positive (Clark, 2003; Jiang et al., 2012) or negative (Blanch-
flower & Oswald, 2003; Hagerty, 2000; Morawetz et al.,
1977; Oshio & Kobayashi, 2010; Schwarze & Harpfer,
2007; Tomes, 1986) effects.

Within-country effects might be more difficult to interpret
than across-country effects, as the presence of high incomes
may increase well-being if it acts as a signal to lower earners
that their own situation may improve—a “tunnel effect”
(Hirschman & Rothschild, 1973). Senik (2004), using Rus-
sian data, found no effect of regional inequality but obtained

a positive effect of reference group income on well-being
and concluded that the data were consistent with an effect of
this type (see also Clark et al., 2009; Eggers et al., 2006;
Hirschman & Rothschild, 1973). Mediating variables may
also be important: Oishi et al. (2011) examined the relation
between inequality and happiness over nearly four decades
within the United States, and found that greater inequality
led to reduced happiness with the relationship being
mediated by levels of trust for most income groups (see also
Cheung & Lucas, 2016; Delhey & Dragolov, 2014; Oishi
et al., 2018). Attitudes toward fairness and inequality may
also matter (Alesina et al., 2004; Buttrick & Oishi, 2017;
Napier & Jost, 2008; Schneider, 2012).

In the light of these issues, and the fact that our own study
focuses on the role of cross-country rather than within-
country differences in inequality, we do not consider these
within-country studies further and turn instead to our main
hypothesis.

Rank-Based Social Comparison, Income, and Inequality

We have reviewed the literature showing that (a) an individ-
ual’s life satisfaction is better predicted by the relative
ranked position of their income than by their income and
(b) there is little consistent evidence for any substantial det-
rimental effect of income inequality on country-level well-
being. These results accord well with the income rank
hypothesis. We note in particular that the mean relative
ranked position of individuals within a society will always
be .5, and that if life satisfaction is determined solely by
ranked position there can by definition be no direct effect
of income inequality on mean life satisfaction.

The income rank hypothesis also fits well with the wider
literature. A rank-based approach resonates with the idea that
the desire for status is important for people (Anderson et al.,
2015). A concern for rank could be intrinsic (Frank, 2010) or
could reflect the rank-based allocation of rewards in many
aspects of life (Cole et al., 1992). Concerns with social rank
appear closely related to both brain activity and well-being:
Social comparison affects reward related brain activity
(Fliessbach et al., 2007), social rank affects stress in both
humans and animals (Sapolsky, 2005), and stress-related
cortisol levels are associated specifically with social evalua-
tive threats (Dickerson & Kemeny, 2004). Moreover, a con-
cern with relative rank is consistent with cognitive models
which suggest that subjective judgments of economic quan-
tities (such as income) are influenced by the relative ranked
position of the quantity within a context (Bhui & Gershman,
2018; Parducci, 1995; Stewart et al., 2006).

The aim of the present paper is, therefore, to test the novel
prediction of the income rank hypothesis, as outlined in the
Introduction, that the gradient of the relationship between
income and life satisfaction will be steeper in countries with
more equal income distributions.
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*Waves in parentheses: (2)1989-1993; (3) 1994-1998; (4) 1999-2004; (5) 2005-2009

Figure |. Within-country life satisfaction-income gradient using WVS data.
Note. The data include 42 countries and the most recent survey with life satisfaction and income data available. Life satisfaction ranges from |
to 10. OLS estimates control for gender, employment, a four-degree polynomial of age, and the interaction of this polynomial with gender-.

WYVS = World Values Survey; OLS = ordinary least squares.

Study |
Method

We start by focusing on the associations between
log(income) and life satisfaction within countries and on the
critical issue of whether those associations vary with country-
level income inequality. In the first study, we based our esti-
mates on the most recent longitudinal data available from the
World Values Survey integrated questionnaire (WVS: http://
www.worldvaluessurvey.org; dataset: WVS_Longitudi-
nal_1981-2014_rdata_v_2015_04_18). WVS measures life
satisfaction through a 1 to 10 scale question “All things con-
sidered, how satisfied are you with your life as a whole these
days?,” where 1 means you are “completely dissatisfied” and
10 means you are “completely satisfied.”

Gini coefficients were used as the measure of income
inequality, and were taken from the Standardized World
Income Inequality Database (SWIID: Solt, 2016). We used
net Gini measures from the year preceding the life satisfac-
tion survey for each country (or, if absent, from the prior
year). We included in our analyses only countries for which
Gini coefficients were available from the SWIID.

For each country, we used the most recent year with usable
data available in the longitudinal WVS integrated

questionnaire. We used only a single year for each country to
avoid collinearity issues associated with the use of country and
year dummies (Verme, 2011). Although the WVS includes
socioeconomic data for 101 countries, income levels are
reported for only 44 countries. After excluding countries for
which Gini coefficients were unavailable, we were left with a
remaining sample of 42 countries (displayed in Figure 1).
Observations in this set of 42 countries can be represented
as a hierarchical, multilevel structure, where level 1 units are
the individuals and level 2 units are the countries. Our main
focus is on whether the effect of individual-level income on
subjective life satisfaction can be explained by country-level
inequality differences. Equations 1 and 2 describe the gen-
eral two-level representation of this multilevel structure:

Life Satisfaction;., = o + B Ln(Incomeie) + UXier + €ier
A (1)
B =7 +NGinic,_1 +h GDPy 4+ GDP2, 4+ h3GDP}, + v
(2)
In Equation 1, the level of observations is the individual i
in country ¢ and year ¢. The independent variable of interest

is the natural log of household income Ln(Income;.,). Matrix
X includes a vector of individual demographic controls.
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Because income is measured in log terms, the coefficient
(Be:)/100 represents the increase in life satisfaction follow-
ing a 1% rise in income. Note that the coefficient B, in
Equation 1 allows for variation in the income-life satisfac-
tion relationship across countries. In Equation 2, this varia-
tion is modeled as a function of two country-level indicators,
the Gini index and the gross domestic product (GDP) per
capita (at purchasing power parity). We also included con-
trols for the linear, square, and cubic terms of GDP per capita
to account fully for the possibility that a percentage increase
in income will have different effects on life satisfaction in
wealthier countries compared with poorer ones.

Both equations could be estimated simultaneously under
the assumption that the individual-level effects in  do not
vary across countries and years and that the variation in the
parameters across level 2 units (Gini index and GDP per
capita) can be characterized by a normal distribution. How-
ever, rather than pooling the data and estimating Equations 1
and 2 simultaneously, we follow a two-step estimation proce-
dure. As a first step, we estimate the marginal effect of income
on life satisfaction, using the linear model described in Equa-
tion 1, for each level 2 unit. As a second step, we use these
estimated parameters as dependent variables for the country-
level regression described in Equation 2. The two-step
procedure is a multilevel method that provides a very flexible
specification. It allows for different individual-level effects
across countries and years in \, and does not impose any further
distributional assumption on the level-2 parameters. The two-
step procedure therefore accommodates the (reasonably large)
cross-country cultural differences in life satisfaction and its
determinants that we would expect in the WVS data.

While the estimation procedure is straightforward, the esti-
mations of Equations 1 and 2 require some comment. In Equa-
tion 1, the independent variable of interest is the natural log of
household income, but the WVS reports income in categories
with lower and upper bounds. To obtain a continuous variable,
for each country we fitted interval regressions to the income
data under the assumption that income is log-normally dis-
tributed (following the approach adopted by Stevenson and
Wolfers (2013), who estimated the effect of income on life
satisfaction using WVS surveys conducted in 48 countries in
the period 1999-2004).2 In addition, matrix X;. includes the
same demographic controls that Stevenson and Wolfers used:
gender, a quartic polynomial for age, and the interactions
between gender and the age polynomial. We additionally
included controls for the employment status of i with a set
of dummies distinguishing full-time worker, part-time worker,
self-employed, retired, housewife, student, unemployed, and
other. We included only adult respondents in our sample (indi-
viduals >18 years old).

To account for the uncertainty in the estimates of B, and
enable valid inferences, we estimated Equation 2 via feasible
generalized least square estimators (FGLS) as set out by
Lewis and Linzer (2005). Thus, we weighted each observa-
tion in Equation 2 by the inverse of (¢* + ®?), where o is

the variance of the component of the regression residual that
is not due to sampling of the dependent variable and ®? is the
variance of sampling error in the dependent variable B,
(estimated via Equation 1).

Results

Descriptive statistics of the sample of the study are displayed
in the Supplemental Material (Table A1). The average age of
the individuals in the sample is 41 years. Approximately
49% of the individuals are male, 37% are employed full-
time, 19% are either self-employed or employed part-time,
and 9% are unemployed. Table A1 also displays some initial
evidence of a relationship between income and life satisfac-
tion. We observe that the average measures of life satisfac-
tion are higher in countries belonging to the third tercile of
GDP per capita.

Our estimates of the marginal effect of individual log(in-
come) on individual life satisfaction across countries are
displayed in Figure 1 (B, as described by Equation 1). These
parameter estimates imply that, in most countries, income
has a strong positive effect on individuals’ satisfaction with
their lives. This result, while not the primary focus of the
present paper, is consistent with the previous literature.

Turning to the main hypothesis of interest, Figure 2 plots
the relationship of our estimates to the countries’ income
inequality levels, separately for terciles based on GDP per
capita, as it is possible that the concern for income as a
marker of social status, rather than just for the goods and
services that income buys, might be more important in richer
countries where basic physical needs are already met. The
inclusion of GDP also reflects the fact that, because income
is measured in log terms, the coefficient (B,,)/100 represents
the increase in life satisfaction following a 1% rise in
income. A percentage increase in income might have a dif-
ferent effect on life satisfaction in wealthier countries com-
pared with poorer ones, because a 1% rise in income is in
absolute terms larger in wealthier countries.

The figure shows a strong relationship, n(42) = —47,p =
.0017, for the underlying data), such that a 10% increase in
income has a positive effect on life satisfaction that is sub-
stantially larger in low-inequality countries. There appears to
be little effect of per capita GDP on this relationship.

Table 1 reports formal tests of the relationship observed in
Figure 2. Estimates correspond to the model described by
Equation 2. We observe in Column 1 a significant coefficient
for the effect of Gini. The coefficient is negative, showing that
income-satisfaction coefficients are larger when income
inequality is lower as predicted by the income rank hypothesis.
Since arise in income in one percentage point in low-inequality
countries (which are typically richer) is not equal to a rise of the
same magnitude in high-inequality countries, we included in
Column 2 the linear, square, and cubic terms of GDP per capita
(at purchasing power parity). The marginal effect of the Gini
index remained negative and significant at 1%.
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o MNE

Life Satisfaction-Income Gradient
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GDP/cap Tercile 2
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Figure 2. Relation between income inequality and the within-country life satisfaction-income gradient using VWVS data.
Note. The data include 42 countries and the most recent survey with life satisfaction and income data available. Panels are divided into three
terciles based on GDP/cap values (in US$10,000 — PPP, 201 1). WVS = World Values Survey; GDP = gross domestic product.

Table I. Relation Between Income Inequality (Gini) and the
Within-Country Life Satisfaction-Income Gradient (WVS data).

All countries
(1) @
Variables FGLS FGLS
Gini index (0-1 scale) —1.556%* —2.704%%*

[—2.632, —0.479] [—4.114, —1.295]
GDPJcap (in US$10,000 — 201 | PPP)
GDP/cap 0.320
[—0.0648, 0.704]
GDP/cap? —0.172%
[—0.335, —0.00804]
GDP/cap® 0.0205*
[0.00126, 0.0398]
Constant 1084+ | 493k
[0.668, 1.501] [0.872, 2.114]
Observations 42 40
R? 236 414
o 245 224
o .102 0964

Note. Columns show FGLS. Data include the most recent wave with avail-
able satisfaction and income data in the WVS. The dependent variable is the
(within country) life satisfaction-income gradient (3) shown in Figure |. The
unit of observation is a country. G denotes the standard deviation of the
component of the regression residual that is not due to sampling of the
dependent variable, while ® represents the standard deviation of sampling
error in the dependent variable. 95% confidence intervals in brackets. WVS
= World Values Survey; FGLS = feasible generalized least square estima-
tors; GDP = gross domestic product.

*p < .05. ¥p < .0l. *¥¥p < .001.

Although Figure 2 shows little evidence that the relation-
ship of interest (i.e., between inequality and the income-
satisfaction gradient) is different in wealthier nations, we
nevertheless tested for this interaction. We re-estimated the
models including the interaction between Gini and GDP per
capita in the second step of our two-step estimation proce-
dure. This analysis, as expected, revealed a null effect for
this interaction (B = 0.132, 95% [—0.537, 0.801]).

The above analyses focus directly on the predictions of
the income rank hypothesis. In response to the suggestion of
areferee,’ we also tested the hypothesis that there might be a
greater divergence between measures of social class and
income in relatively equal (vs. unequal) countries. Subjective
social class is available in the WVS for 33 countries of our
sample (the Gallup World Poll dataset, used in Study 2
below, does not incorporate a measure of social class). We
replicated our main analysis but replaced our measure of life
satisfaction by the individuals’ subjective reports of their
social class. We then tested whether the effect of income
on subjective social class is larger in countries with more
equal income distributions, that is, whether the increase in
income needed to achieve a given increment in the social
class hierarchy will be smaller in more equal countries.

To make the analysis comparable to that performed with
life satisfaction, we recoded the variable to an increasing five-
point scale where 1 means “lower class” and 5, “upper class”
(survey questions are described in Table A4 [Supplemental
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Subjective Social Class-Income Gradient

Gini

Figure 3. Relation between income inequality and the within-country subjective social class-income gradient using WVS data.
Note. The data include the subset of countries from the main analysis with available subjective social class data in the WVS (33 countries).

WYVS = World Values Survey.

Material]). Figure 3 suggests that the income-social-class gra-
dient is indeed larger in countries with more equal income
distributions, and Table A2 (Supplemental Material) shows
that the effect of the Gini coefficient on the gradient remains
significant (this analysis included the same set of controls for
GDP per capita as were used in our main analysis).

Discussion

Study 1 tested the key prediction of the income rank hypoth-
esis and found, as predicted, that a fixed increase in income
buys a greater increase in life satisfaction in more equal
countries. In the main analysis, for example, the effect of a
10% increase in income on life satisfaction is 2.5 times larger
for a low (5th percentile) inequality country than it is for a
high (95th percentile) country. The key result did not vary
significantly with country wealth, and was also found when
self-reported social class was used (instead of life satisfac-
tion) as the key dependent variable.

Although we used the most recent WVS longitudinal data
available to produce the most recent country level estimates,
because of the absence of usable individual income data for a
number of countries our life satisfaction-income gradient
estimates are based on different survey years. Moreover,
limited control variables are available. Other datasets (such
as the Gallup World Poll dataset that we analyze below)
contain measures of corruption and confidence in institutions
which allow this possible omitted country-level variable bias
to be addressed. For robustness, and to address the concern

that our estimates might reflect particular country differ-
ences related to the time at which surveys were administered,
we conducted Study 2.

Study 2

In Study 2 we explored whether the predicted effect of inequal-
ity on the income-well-being relation holds within a much
larger and more diverse set of countries than in Study 1. We
used data from the Gallup World Poll. The Gallup World Poll is
a large-scale repeated cross-sectional household survey cover-
ing more than 150 countries across different waves. We studied
76 countries with available well-being and income data for the
period 2009-2018. We analyzed four waves spaced by 2 years:
Wave 12, 2017-2018, Wave 10, 2015-2016, Wave 7, 2012-
2013, and Wave 4, 2009-2010. Overall, 362,274 data points
were available for the analysis reported below.

The Gallup World Poll evaluates subjective well-being
using the standard Cantril Self-Anchoring Striving Scale
(Cantril, 1965). Participants respond to the question: “Please
imagine a ladder, with steps numbered from 0 at the bottom
to 10 at the top. The top of the ladder represents the best
possible life for you and the bottom of the ladder represents
the worst possible life for you. On which step of the ladder
would you say you personally feel you stand at this time?.”
In addition, other different questions are designed to capture
various other dimensions of emotional well-being, allowing
us to evaluate whether inequality changes the relation
between income and measures of positive effect (optimism
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and enjoyment) as well as measures of negative affect
(anger, worry, and stress).

Method

The analysis adopted the same two-step procedure as was
used in Study 1. However, in Study 2, which uses the Gallup
World Poll data, we were able to add an initial approxima-
tion of the overall main effect of inequality on life satisfac-
tion before our formal estimation procedure. This
approximation pools all observations across countries and
years and assumes that the effect of all individual-level con-
trols is fixed across these two dimensions—thus, this approx-
imation ignores country-level heterogeneity.*

As in the earlier study, we included controls for age,
gender (a four-degree polynomial of age and its interaction
with gender) and employment status. We additionally
included demographic controls for education, marital status,
self-reported health, urban/rural areas, and fixed effects for
the survey years. Also, as in the earlier study, we used net
Gini values for the year preceding the survey waves. This
exercise allowed us to introduce an overall estimate of the
main effect of inequality on life satisfaction. However,
because these initial results will mask the country-level dif-
ferences that are of primary interest to our hypothesis, we
next computed FGLS estimators following the two-step pro-
cedure described by Equations 1 and 2, thus estimating dif-
ferent coefficients for each country and wave and retaining
the full set of richer controls. As a robustness test, we also
computed the income coefficient of variation for each coun-
try and wave as an alternative measure of inequality and
repeated our main analysis.

Finally, to evaluate whether income inequality moderated
the relation between income and other measures of emo-
tional well-being, we repeated our estimation strategy but
replacing life satisfaction by measures of positive effect
(optimism and enjoyment) as well as measures of negative
affect (anger, worry, and stress). Table A5 (Supplemental
Material) details the survey questions used to measure these
other facets of well-being.

Results

Descriptive statistics for the Study 2 sample are displayed in
Table A3 (Supplemental Material). The average age of the
individuals in the sample is 44 years. Approximately 44% of
the individuals are male, 27% are employed full-time, and
53% are married. Only 32% of them come from a large city,
and most of them (54%) completed secondary education. As
in Study 1, we observe a positive relationship between
income and life satisfaction, with countries in the fourth
quartile of GDP per capita displaying higher average mea-
sures of life satisfaction.

Table 2 displays the linear regression estimates of the
main effects of income and inequality on life satisfaction by

pooling all individual observations across countries and
waves. Turning to the key prediction of the income rank
hypothesis, despite the richer set of controls, Column 3
shows the predicted negative and significant interaction
between Gini and log(income), such that the effect of
income on life satisfaction was smaller for individuals liv-
ing in countries with higher income inequality. The results
also suggest an association between life satisfaction and
income inequality (i.e., a positive main effect of income
inequality on satisfaction) as well as the expected main
effect of income on life satisfaction. However, because
these associations could mask country-level heterogeneity,
we focus on the interaction of interest and estimated FGLS
estimators following the two-step procedure described in
Equations 1 and 2.

The coefficients relating log(income) to life satisfaction
for the wave 2017-2018 are plotted in Figure 4. We observe
considerable heterogeneity in the size of the coefficients
across countries. However, in most countries the effect of
log(income) on life satisfaction is positive and significant.
Figures Al and A2 in the Supplemental Material show the
remaining coefficients for the other three waves. Across the
four waves, the effect size of log(income) appears to be
stable within countries.

Figure 5 displays the relation between these coefficients
and the Gini index. Countries are divided by quartiles of
GDP per capita. The figure suggests that the association with
the Gini index may be stronger in low-income countries.

Table 3 presents the results of the two-step estimation
procedure and reveals the predicted effect of Gini on the life
satisfaction—income gradient, such that income’s effects on
life satisfaction are greater in more equal countries. This
effect appears higher in magnitude for low-income countries,
consistent with Figure 5, and does not reach significance for
the richest quartile of countries. It is noteworthy that the
range of Gini values is rather narrow for the richest quartile
of countries, reflecting in part our use of net rather than gross
Gini measures and making any relationship more difficult to
observe. The three-way interaction between individual
income, country Gini, and GDP per capita was, however,
nonsignificant (B = 0.337, 95% CI = [—0.0488, 0.723]).

In Table 4, we present for robustness an analysis using
the income coefficient of variation as an alternative mea-
sure of income inequality. Figure A3 in the Supplemental
Material compares its distribution with that of the Gini
coefficient and shows a higher degree of skewness for the
coefficient of variation (even after dropping extreme out-
liers above the 95 percentile of the coefficient of variation).
Despite their different distributions, Table 4 shows qualita-
tively similar results to those found using the Gini coeffi-
cient, with a clear overall effect, although in this case the
effect was significant for quartiles one and four but not two
or three. As when inequality was measured with Gini coef-
ficients, we found that the three-way interaction between
individual income, country income coefficient of variation,
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Table 2. Relation Between Income and Life Satisfaction.
(M @ ©)
Variables OLS OLS OLS
Ln income 0.603%*+* 0.643%*+* [.239%+*
[0.532, 0.674] [0.568, 0.719] [0.894, 1.584]
Gini index (0—1 scale) 1.476 16.40%%*
[—0.384, 3.337] [8.204, 24.59]
Ln income # Gini index —1.6027%+*
[—2.395, —0.809]
Gender = female —1.087+* —1.085%* —1.062**
[—1.734, —0.440] [—1.730, —0.439] [-1.713, —0.411]
Employment status (Ref: Employed full-time for an employer)
Employed full-time for self —0.0503 —0.0724 —0.0569
[—0.136, 0.0358] [—0.162, 0.0174] [—0.145, 0.0309]
Employed part-time do not want full-time 0.208*+* 0.20 | #** 0.19 1%+
[0.129, 0.288] [0.121, 0.282] [0.114, 0.269]
Unemployed —0.585%** —0.598%** —0.590%*+*

Employed part-time (want full-time)
Out of workforce
Refused to answer/missing

Marital status (Ref: Single/never been married)
Married

Separated

Divorced

Widowed

Domestic partner

Refused to answer/missing

Rurallurban area (Ref: Rural area or on a farm)
A small town or village

A large city
A suburb of a large city
Refused to answer/missing

Education (Ref: Completed elementary education or less)
Secondary

Completed 4 years of education beyond high school.

Refused to answer/missing

Physical health near-perfect (Ref: Rate | Strongly disagree)
Rate 2

Rate 3

[—0.690, —0.479]
—0.0952*
[—0.176, —0.0148]
—0.0969*
[—0.171, —0.0231]
~0.292

[—0.622, 0.0380]

—0.0757
[—0.162, 0.0109]
—0.0228
[—0.133, 0.0875]
—0.21 4%k
[—0.318, —0.109]
—0.296%%*
[—0.401, —0.190]
0.237%*
[0.0767, 0.397]
0.313*
[0.0699, 0.556]

0.136*
[0.0256, 0.246]
0.172*
[0.0213, 0.323]
0.196*
[0.0356, 0.357]
0.542*

[0.105, 0.979]

0.397%*
[0.287, 0.507]
0.7 1075k
[0.570, 0.849]
0.655%%+
[0.448, 0.862]

04095+
[0.249, 0.569]
0.753%5+
[0.601, 0.905]

[—0.702, —0.495]
—0.115%
[—0.198, —0.0330]
—0.101%*
[—0.174, —0.0289]
—0.284

[—0.606, 0.0371]

—0.0548
[—0.133, 0.0238]
—0.0341
[—0.137, 0.0689]
—0.166%
[—0.258, —0.0746]
—0.272%%*
[—0.372, —0.173]
0.213*
[0.0473, 0.379]
0.336%*
[0.103, 0.569]

0.133*

[0.0272, 0.240]
0.147+
[0.00541, 0.288]
0.171%

[0.0119, 0.330]
0.496*

[0.0783, 0.915]

0.4 35k
[0.308, 0.518]
0.723%5*
[0.587, 0.858]
0.683%5+
[0.487, 0.878]

0.4 1275k
[0.253, 0.570]
0.75 5k
[0.602, 0.901]

[—0.689, —0.490]
—0.124%
[—0.203, —0.0436]
—0.0802*
[—0.150, —0.0106]
—0.249

[—0.574, 0.0755]

—0.0471
[—0.125, 0.0310]
—0.0403
[—0.143, 0.0621]
—0.145%
[—0.235, —0.0554]
—0.249%%*
[—0.349, —0.150]
0.170*
[0.00771, 0.333]
0.345%*
[0.135, 0.556]

0.122*

[0.0145, 0.229]
0.172*

[0.0381, 0.307]
0.156*
[0.00268, 0.310]
0.474*

[0.0401, 0.907]

041675
[0.310, 0.522]
0.72 5k
[0.588, 0.854]
0.676%
[0.480, 0.871]

0.43 |5k
[0.285, 0.578]
0.763%%+
[0.628, 0.899]

(continued)
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Table 2. (continued)

(M @ ©)
Variables OLS OLS oLs
Rate 4 1092k 1083k 1094k
[0.919, 1.264] [0.912, 1.253] [0.933, 1.254]
Rate 5: Strongly agree |.285%#* 1.266%+ 1,287+
[1.098, 1.473] [1.084, 1.447] [1.119, 1.455]
Refused to answer/missing | 127%%* I 1467%%* 1. 169%¥*
[0.766, 1.488] [0.785, 1.506] [0.808, 1.529]
Constant 2296+ 1.367% —4.423*
[1.354, 3.238] [0.00214, 2.731] [-8.118,-0.728]
Year FEs Yes Yes Yes
Age (four-degree polynomial) and its interaction with gender Yes Yes Yes
Observations 362,274 362,274 362,274
R* 184 186 189

Note. The table provides an initial analysis of the effect of income and income inequality on life satisfaction. Life satisfaction scores range from 0 to 10. Data
include 76 countries across four waves: Wave 12,2017-2018, Wave 10,2015-2016, Wave 7,2012-2013, and Wave 4, 2009-2010. The unit of observation is an
individual x country X year. Columns show OLS estimators with standard errors clustered by country. The dependent variable is the (within country and
year) individual life satisfaction score described by Equation |. All models include FEs for the survey years, a four-degree polynomial of age, and the interaction
of this polynomial with gender. 95% confidence intervals in brackets. OLS = ordinary least squares.

*p < .05. Fp < .0]. *p < .001.

Countries with Per capita GDP Below Median

B
|

S —

Wave 12, 2017-2018

Countries with Per capita GDP Above Median
B
Ao
-
—+——
e — p—
e —

Figure 4. Within-country life satisfaction-income gradient for wave 12 (2017-2018).

Note. GDP = gross domestic product.

and GDP per capita was nonsignificant (B = —0.000558,
95% CI = [-0.0270, 0.0259]).

In Table 5, we report tests of the income rank hypothesis
using the other measures of subjective well-being. We

observe that inequality appears to moderate the effect of
income on optimism and enjoyment, while no effect was
evident on measures of negative affect, such as anger,
stress, and worry.
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Figure 5. Relation between income inequality and the within-country life satisfaction-income gradient (described in Figures | and 2). Panels
are divided into four quartiles based on GDP/cap values for each survey year (in US$10,000 — PPP, 201 I).

Note. GDP = gross domestic product.

As a final test of robustness, we repeated the main anal-
ysis with additional country-level covariates that might be
confounded with inequality. Specifically, we added as cov-
ariates (a) the Gallup dataset’s Community Basics Index,
which reflects the citizens’ evaluation of housing and infra-
structure (public transportation, educational system, and
healthcare system); (b) its National Institutions Index,
which reflects confidence in key institutions (the military,
the judicial system and the national government); and (c) its
Corruption Index, which measures perceptions about the
level of corruption in business and government. Table A6
in the Supplemental Material describes the survey questions
and methodology used in their calculation. Index scores (in
the range 0-100) are calculated at the individual record
level. We computed final country-level index scores using
the median of all individual records for each country and
wave (country-level weights were applied to this calcula-
tion). Table 6 presents the results. We include these mea-
sures in separate specifications because they are highly
correlated. The Gini coefficients in Columns 2, 3, and 4
were very similar to those obtained in our main analysis
(Column 1), providing some reassurance that our key
effects of Gini did not reflect a failure to include these
covariates. Similar results were found using the income
coefficient of variation instead of Gini measures (Table 7).

Discussion

The results of Study 2 provide further evidence that, as pre-
dicted by the income rank hypothesis, the relationship
between life satisfaction and income is moderated by inequal-
ity across different countries. More specifically, and as in
Study 1, in more equal countries a given increase in income
leads a greater increase in life satisfaction. Comparing as in
Study 1 countries at the S5th and 95th percentiles of income
inequality, the effect of a 10% increase in income on life
satisfaction was 1.65 times larger for low-inequality countries.

The result was robust to the inclusion of both country-
level and individual-level controls and was also robust to the
use of a different measure of income inequality. Similar
effects were found with some other measures of subjective
well-being. We also found main effects of both income and
Gini on life satisfaction, but as these effects have both been
examined extensively in previous literature we do not con-
sider them further.

General Discussion

The primary aim of the research reported here was to test a
novel prediction of the income rank hypothesis. Specifically,
it was predicted that the increase in self-reported life satisfac-
tion that results from a given increase in income would be
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