Inequality and Subjective Well-Being

Betsey Stevenson Justin Wolfers
University of Michigan  University of Michigan
R
betseys@umich.edu jwolfers@umich.edu

www.nber.org/~bstevens www.nber.org/~jwolfers

Abstract

Diminishing marginal well-being from income suggests that redistributing income from the rich
to the poor will raise average levels of well-being within a society. This utilitarian logic suggests that—
conditional on average income—countries with greater income inequality will experience lower levels of
average well-being. Yet existing research has failed to find clear evidence that inequality undermines
average levels of subjective well-being, and many have concluded that therefore no such relationship
exists. We develop a model that quantifies the utilitarian hypothesis quite precisely and find that existing
data cannot reject the utilitarian intuition that economic inequality undermines average levels of well-
being. However, equally, we are unable to reject the hypothesis that the inequality does not impact well-
being. In short, we show that there is so little variation in economic inequality around the world that
existing results reflect imprecise estimates, rather than important insight into the link between inequality

and well-being.
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I. Introduction

Diminishing marginal well-being from income suggests that an equal distribution of income
within a society will result in the greatest total well-being for the society. If some individuals are
wealthier than others, their well-being gains from each extra dollar are smaller than the losses incurred by
removing those dollars from poorer households. This utilitarian logic suggests that—conditional on
average income—societies with more economic inequality will experience lower levels of subjective

well-being.

The pre-conditions of the utilitarian argument—that each extra dollar of income yields
successfully smaller marginal increases in well-being—finds strong support in the data. However,
research comparing average levels of subjective well-being with the level of income inequality in a
country has yielded mixed results. The literature to date has yielded little reliable evidence to support the

utilitarian notion that unequal incomes undermine average levels of well-being.

Our initial contribution in this paper is to re-examine available data, so as to be more precise
about the strength of any association between inequality and well-being. As with previous authors, we
find mixed results. Examining bivariate correlations across countries, we find that average subjective
well-being is associated with lower economic inequality , but much of this relationship is due to a
negative correlation between inequality and per capita GDP. When controls for GDP per capita are

included, inequality is no longer statistically significantly related to subjective well-being.

Earlier papers that yielded similar findings have typically been interpreted as suggesting that
well-being is unaffected by inequality; however we provide a different interpretation. Previous authors
have failed to be precise about the quantitative strength of the inequality—well-being link one should
expect to find in the data, leading them to mis-label a statistically imprecise finding as a falsification of
the null that economic inequality undermines average well-being. By providing a clear theoretical
framework, we are able to test more precisely the utilitarian intuition that average levels of well-being in a
society are higher when income is distributed more equally. Our framework is useful in allowing us to
distinguish the claim that inequality is unrelated to average levels of subjective well-being from the
reality that there simply is not enough variation in inequality around the world to be able to estimate the

link between inequality and well-being with much precision.

Armed with data from the first four waves of the world’s largest cross-national study of well-
being we revisit this earlier literature. We also bring new data to bear on the question, providing new

internationally-comparable indices of income inequality. Even so, we fail to isolate a clearly statistically



significant relationship between income inequality and subjective well-being—a finding consistent with
the mixed results found in previous research. However, as our framework makes clear, this finding
reflects statistical imprecision, and the data should not be interpreted as convincingly showing the

absence of an effect of inequality on happiness.

The key intuition of this result is as follows. Our data suggest that measured satisfaction is a
function of the log of individual income. Aggregating to the national level, this suggests that average
happiness in a country is proportional to the average of log income. More often, cross-national studies
associate average happiness with the log of a measure of average income (like GDP per capita). This
substitution of the log of average income for the average of log income would be irrelevant were income
equally distributed, since these two measures are equal when there is no income inequality. But when
income is not equally distributed there is a wedge between the log of average income and the average of
log income. This wedge is a measure of income inequality called the mean log deviation. Under the usual
utilitarian logic, this wedge also represents the proportionate reduction in average incomes that could
accompany an elimination of inequality, while keeping the population just as well off. That is, the mean

log deviation is a compensating variation measure of the costs of income inequality.

Consequently the usual utilitarian logic suggests that average well-being bears the same
proportionate relationship to log(GDP) as it does to this measure of income inequality. To test this, we
compare measures of average well-being across nations with measures of both the log of average income
(such as log(GDP)), and this particular measure of income inequality. As it turns out, there is surprisingly
little variation in the mean log deviation around the world, and hence this sort of cross-country exercise
has very little power to reject the utilitarian null that income inequality undermines average well-being.
We use power calculations to illustrate this point. In addition to the utilitarian logic there may also be
direct consequences of inequality on well-being if people’s preferences include the well-being of others.
We expand our model to include this possibility and will show that this does little to solve the power

problem.

We proceed by developing this logic as follows. In section II we articulate the textbook case that
the diminishing marginal benefit of income means that income inequality undermines average levels of
well-being. We also collect evidence showing that subjective well-being does in fact exhibit diminishing
marginal benefit from income. Section III provides our theoretical innovation, developing precise
quantitative predictions from this textbook model. Section IV turns to assembling the relevant data,

describing first the normalization of ordinal well-being data into cardinal country-aggregates, and next,



our sources of income inequality data. Section V provides the heart of the analysis; section VI adds some

robustness checking, and section VII concludes.

II. Diminishing Marginal Benefit of Income and the Cost of Inequality

The utilitarian case against income inequality is simple: concentrations of income among the rich
are also typically concentrations of income among those receiving low marginal benefit from an extra unit
of income. As such, redistributing from rich to poor will reduce the well-being of the rich by less than it
increases the well-being of the poor. That is, the gains from reducing income inequality derive from the
diminishing marginal benefit of income.' Figure 1, below illustrates the basic mechanism: if well-being is
a concave function of income, then redistribution can raise average well-being. The example shown
considers redistributing $50,000, reducing the income of the rich household from $250,000 to $200,000,
and increasing the income of the poor, from $25,000 to $75,000. This more equal distribution of income
yields only a small decline in measured well-being for the rich, which is more than offset by a large
increase in well-being among the poor. Consequently, as long as income is subject to diminishing
marginal well-being benefits, lower levels of income inequality yield higher levels of average well-being.
We should note that this cost of inequality comes directly from standard neoclassical assumptions about
self-interested preferences, subject to diminishing returns; the possibility of other-regarding preferences

or a direct distaste (or preference) for inequality can also affect the inequality—well-being link.

! While subjective well-being and utility are likely related, we shall resist confounding the two terms. Consequently
we refer to diminishing marginal benefits of income, rather than diminishing marginal utility.



Figure 1: Diminishing Marginal Benefit and the Cost of Inequality
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Before we turn to the data to check for evidence of diminishing marginal returns, it is worth
clarifying the limits of what this exercise can reveal. Oswald (2008) notes that a person’s response to a
question asking about his or her subjective well-being may not be a linear function of one’s true level of
well-being. Consequently, a finding that reported well-being is a concave function of income may reflect
that true well-being is a concave function of income. Alternatively, true well-being may not be a concave
function of income, but if true well-being rises with income and reported well-being is a concave function
of true well-being, then reported well-being will be a concave function of income. Even in this latter case,
the logic behind Figure 1 holds. However, the interpretation is restricted to the relationship between
reported well-being and inequality. If reported well-being is a concave function of income, then greater
income inequality should yield lower average levels of reported well-being. Yet this need not imply that
true levels of average well-being would rise if income inequality fell. While this distinction is important
for interpretation, our concern right now is with the measured relationship and, under either interpretation,

measured levels of average well-being would rise if income inequality fell.

A different concern regarding interpretation is the link between subjective well-being and utility.
While the two are undoubtedly related, it is quite possible that subjective well-being is simply one
component of utility and should not be interpreted as representing utility directly (Becker and Rayos,
2007). As such, we cannot simply rely on revealed preferences in order to make inferences about whether

subjective well-being is a concave function of income. In particular, one might be tempted to infer that



robust evidence that people make risk-averse choices implies that subjective well-being is a concave
function of income. We resist making such an argument simply because choices reveal the concavity of
one’s utility function, and it is by no means clear that one can or should equate their utility with reported

subjective well-being.

While understanding the link between reported well-being and true well-being or that between
reported well-being and utility is obviously crucial for evaluating the usefulness of well-being data, our
focus in this paper is to clarify the relationship that is the focus of the existing data: the relationship

between average levels of reported well-being, income, and income inequality.

We now turn to the data and in Figure 2 we show some simple evidence of the diminishing
marginal benefit of income. This figure analyzes data from both poor and rich households, plotting non-
parametric lowess fits of levels of satisfaction against household income, in each the world’s 25 most
populous nations. These data collect responses from the first four waves of the Gallup World Poll. The
specific measure of well-being is the Cantril Self-Anchoring Striving Scale, which asks: “Please imagine
a ladder with steps numbered from zero at the bottom to ten at the top. Suppose we say that 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,
assuming that the higher the step the better you feel about your life, and the lower the step the worse you
feel about it? Which step comes closest to the way you feel?”” Rungs on this ladder are numbered from

zero, representing the worst possible life, through to ten, representing the best possible life.

The left panel of Figure 2 shows quite clearly that measured subjective well-being is a concave
function of income. That is, the well-being—income gradient—which we interpret as the marginal benefit
of an extra dollar—is particularly high for the poor, and much lower for the rich, suggesting a substantial
cost of income inequality. Indeed, the similarity between these data and the hypothetical textbook
relationship posited in Figure 1 is striking. In the right panel we re-estimate the relationships replacing
household income with the log of household income. The approximate linearity of this relationship for
each of these 25 countries strongly suggests that the well-being—income relationship is an approximately
linear-log relationship. That is, this measure of subjective well-being is roughly a linear function of the
log of household income. While we focus on data assessing scores on the satisfaction ladder in the Gallup
World Poll, alternative datasets such as the World Values Surveys, the Pew Global Attitudes Survey, the
International Social Survey Program or the U.S.-based General Social Survey, which include other

measures of subjective well-being such as life satisfaction or happiness, show a similar pattern.



Each of these comparisons was based on comparing rich and poor people within the same
country. Consequently in Figure 3 we turn to cross-country comparisons, showing that that the same
striking linear-log relationship also appears when contrasting national averages of satisfaction and income
(measured as real GDP per capita, at purchasing power parity). Moreover, as Stevenson and Wolfers
(2008) note, the relationship between subjective well-being and income derived from these cross-country

comparisons is very similar to that derived from the earlier within-country cross-sectional comparisons.

The left panels of both Figure 2 and Figure 3 show large differences in the marginal benefit of
income, thereby suggesting a substantial cost to income inequality. Given the finding of a linear-log
relationship, this suggests that 10 percent higher income is associated with roughly similar gains in
income for the poor as for the rich. That is, the rise in well-being associated with the marginal dollar for a
household earning $100,000 is one-fifth the increase in well-being that would occur if that marginal dollar
went instead to a household earning $20,000. These substantial differences in marginal returns when
comparing the 80" and 20" percentile of US household income suggest that income inequality may be

quite an important factor undermining well-being. We now turn to assessing its quantitative importance.

III. A Simple Framework for Assessing the Costs of Income Inequality

At this point, it is worth formalizing our intuitions about the extent to which we expect income
inequality to impact average levels of well-being. In line with the evidence in Figure 2, we begin by
positing that the subjective well-being of individual i, in country c is a function of the log of their

household income, y;., and other idiosyncratic factors, captured by the error term €;,:

Well — being;. = a + [ log(y;.) + €ic €))
If equation (1) accurately portrays the individual relationship between well-being and income,

then aggregating up to country-level averages yields:

Well = being, = a + Blog(y), + € @)

That is, average well-being in a country-year observation is a function of the average level of log
income in a country. By contrast, previous research tracing the relationship between well-being and GDP
(such as Deaton, 1997; Stevenson and Wolfers, 2008; and indeed, Figure 3) regressed average levels of
happiness on the log of a measure of average income, such as GDP per capita. However, this
simplification is inaccurate in the presence of income inequality. Income inequality creates a wedge
between the log of average income log(? C), and the average of log income, m .» and this wedge is

known as the mean log deviation. Thus, we can rewrite equation (2) as:



Well — being, = a+f log(yc) -B (log(yc) - log(y)c) + €, 3)

Mean log deviation

When there is no income inequality the two measures— the log of average income log(y C), and

the average of log income, m —are equal. If this is the case, then it is equivalent to estimate average
levels of happiness in a country as a function of either the average level of log income in a country, or as
a function of the log of average income. However, in the presence of inequality, average well-being in a
country is positively related to the log of a measure of average income (such as GDP per capita) and
negatively related to the gap between the average of the log of income and the log of average income.
This latter term (in parentheses) is a standard measure of income inequality, sometimes called the mean

log deviation, or alternatively, Theil’s L.

Writing out the relationship clarifies the cost of inequality in terms of subjective well-being in the
utilitarian framework. If the mean log deviation rises by x points, it will decrease average well-being by
Bx, while an increase in average income of x log points raises well-being by x Thus, the mean log
deviation can be considered a measure of compensating (or equivalent) variation. To give an example, we
estimate a mean log deviation for the United States of around 0.3, suggesting that—since the well-being
of Americans rises with the log of their income—aggregate well-being would be just as high if inequality

were eliminated and average income was lower by 0.3 log points, or around 26 percent.

This intuitive scaling is particularly helpful for interpreting the results of cross-country well-being
equations: if individual well-being really is a function of log income—as in equation (1)—then in a cross-
country regression of the form shown in equation (3), the coefficient on this measure of inequality should
be equal to, but oppositely signed from, the coefficient on the log of average income. This precise
quantitative prediction yields clearer hypotheses to test regarding the relationship between subjective
well-being and inequality. Previous studies have simply asked whether the coefficient on inequality in a
regression of subjective well-being on income inequality was statistically significantly different from
zero. The utilitarian framework yields a new null: the coefficient on inequality is equal and oppositely
signed to the coefficient on the log of average income. This hypothesis will allow us to discern the extent
to which coefficient estimates that are not statistically significantly different from zero provide evidence

that inequality does not affect subjective well-being from their simply lacking statistical power.

Thus far we have described the simple utilitarian framework in which subjective well-being is
related to one’s income. We can also extend this analysis to the case in which subjective well-being is a

function of relative income. Following Easterlin (1995) we can re-write the well-being income relation



such that well-being is a not only of absolute income, but also of one’s income relative to the national

average:

Well — being;. = a + [ log(y;.) + v log <%> + €

(s
=a+ (B +y)loglyi) —ylog(y,) + €

This formulation nests both the simpler case in which well-being is only a function of absolute

“

income—when § > 0 and y = 0, equation (4) reduces to equation (1)—as well as the extreme case of
well-being depending only on relative income—@ = 0 and y > 0—as suggested by Easterlin (1974).

Intermediate weights on 3 and y allow for both absolute and relative income to impact well-being.
Aggregating equation (4) up to country averages yields:

Well — being. = a + (8 + ) log(), — ylog(¥,) + €.

= a + Blog(7) — (B +7) (log(F,) — log), ) + €. ©)

Mean log deviation

The coefficient on the log of average income and the mean log deviation are still oppositely
signed, but to the extent that relative income comparisons are important, the estimated coefficient on
income inequality will be of a larger magnitude. This provides a way to test for relative income effects
using aggregated country-level data.> A hypothesis that relative income and not absolute income matters
for well-being implies that § = 0 and § + y > 0. Failure to find such a relationship is a failure to confirm
the relative income hypothesis. However, a finding that the coefficient on inequality is larger than that on
the log of average income suggests either that both relative income and absolute income both matter, or
that beyond the utilitarian calculus represented in equation (4), there should be an additional term

reflecting a direct individual aversion to income inequality.

Equations (4) and (5) illustrate the relationship when the country is the relevant reference group.
If instead the relevant comparison group is a smaller subset of the country then the “extra” effect of

inequality will be somewhat smaller.? To the extent that the relevant reference point is not another group,

2 This implication derives from an assumption about functional form—that well-being is a concave function of
relative income, which in turn implies it is a concave function of individual income. The evidence in Figure 2
strongly suggests that this functional form assumption is warranted.

3 That is, if we revise equation (4), so that comparisons are made relative to a contemporaneous sub-national

reference group, 7, whose average income is denote y, : Well — being;.. = a + flog(y;) + v log (%) + €

then averaging across individuals within a country yields: Well — being, = a + log(y C) -B+y) (log(y C) -



but one’s own income in a previous period T then there is no extra effect of inequality on steady-state
levels of average well-being. Instead, these intertemporal linkages will lead to a decline in average well-
being during periods in which income inequality is widening, and a rise in average well-being when
inequality is declining.* Finally, if comparisons are made on the basis of relative levels of well-being,
rather than one’s relative level of income, or rankings of relative income, then the conclusions in our
central case—equation (3)—continue to hold, because neither of these comparisons can change, on

average.

To summarize: this simple framework suggests that the mean log deviation is a directly
interpretable measure of the likely costs of income inequality. In fact, in our central case, the quantitative
prediction is that the coefficient on the mean log deviation should be equal and opposite to the coefficient

on the log of average income (or perhaps even a bit larger if income comparisons are important).

IV. Measuring Subjective Well-Being

Our primary source of data on subjective well-being is the Gallup World Poll. These data are
ideal for our purposes, because they contain observations on subjective well-being for 154 countries,
which account for over 95% of the world’s population. While our sample contains four waves of data,
corresponding to those data from the 2006-2009 waves that had been processed by October 16, 2009, we

combine them to form a single well-being index for each country.
We begin by analyzing responses to the “ladder of life” question, which asks:

“Please imagine a ladder with steps numbered from zero at the bottom to ten at the top. Suppose
we say that 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, assuming that the higher the step the better you feel about

log(y)c> +vy (log(yc) —log (y)rc). The final term in parentheses suggests that there is a partial offset to the cost of

inequality equal to the mean log deviation, calculated as if each person’s income as at their group-specific mean.
That is, relative income comparisons contribute to the cost of inequality only to the extent that individual income
differs from the group-specific norms.

4 That is, if we revise equation (4), so that comparisons are made relative to one’s own income T periods ago:

Well — being;.; = a + Blog(yice) +v log( Yict ) + €;.; and averaging across individuals within a country yields:

Yict-t
Well — being , = a + B log(ict) -B (log(ict) - log(y)ct) +vA log(ict) —yA (log(ict) - log(y)crt) + €ict-
Comparing this expression to our central case in equation (3), the only new element added by taking account of this

historic reference point is that it adds interesting dynamics, with the first differences of both average income and
inequality now also important.



your life, and the lower the step the worse you feel about it? Which step comes closest to the way
you feel?”

The same survey poses a binary happiness question, asking:
“Did you experience the following feelings during A LOT OF THE DAY yesterday? How about
Happiness?

This question was asked in 131 countries in the third and fourth waves. Similar questions also ask
about daily experiences of: enjoyment, physical pain, worry, sadness, stress, boredom, depression, anger,
love and fear. A related question asks:

Now, please think about yesterday, from the morning until the end of the day. Think about where

you were, what you were doing, who you were with, and how you felt. Did you smile or laugh a

lot yesterday?

In 122 of these countries Gallup also collects data on an alternative life satisfaction question
which tracks that posed in the World Values Survey, asking for a zero (dissatisfied) to ten (satisfied)

response to:

“All things considered, how satisfied are you with your life as a whole these days?”’

We will also show some results when we focus instead on happiness data from the World Values
Survey, which asks:

Taking all things together, would you say you are very happy, rather happy, not very happy, not

at all happy?

While we have individual-level responses to all of these questions, our analysis will focus on
national aggregates, which requires an appropriate normalization and aggregation of individual responses
to qualitative questions. Our approach throughout this paper will be to simply take the zero to ten
responses as given, and to standardize, by subtracting the mean (across all respondents in all countries),
and dividing by the standard deviation of the relevant sample. The advantage of this approach is that it
yields measures that are transparent and easy to calculate; in our graphical analysis, we will also use the
secondary axis to label each measure on its original scale. Applying the same approach to alternative
qualitative indicators ensures that the estimated coefficients will be at least somewhat comparable when
analyzing the estimated well-being—inequality gradient measured from responses to a binary, four-item, or
10, or 11-point scale. This normalization also ensures the estimated well-being—income gradient is
directly interpretable, as this index is scaled by the unconditional cross-sectional dispersion in each

relevant well-being measure.’ The disadvantage of this approach is that it is clearly ad hoc, as it assumes,

5 In Stevenson and Wolfers (2008), we estimated well-being aggregates as the coefficients from an ordered probit of
well-being on country fixed effects, which yielded very similar estimates. The most important difference is that the

10



for instance, that the differences between adjacent rungs on the response ladder are equally spaced.
Fortunately, these scaling issues turn out to be more troubling in theory than in practice as Stevenson and
Wolfers (2008) show that this standardized measure yields estimates of national well-being averages that

are extremely highly correlated (p > 0.99) with alternative approaches.

V. Estimates of Income Inequality

Surprisingly, the more difficult task is in obtaining comparable international data on income
inequality. As such, we pursue two avenues. First, we exploit newly-available data from the Gallup World
Poll to generate new estimates of income inequality by country. The coverage of the Gallup World Poll is
so large that we are able to calculate income inequality for a number of countries for which previously
there existed no useful data. The other real strength of this approach is that it provides the first truly
comprehensive global survey of income inequality that uses a consistent unit of observation, income
concept, survey methodology and secondary processing. Our data come from an individual-level survey,
which asks respondents about their household income. Consequently the unit of observation is an
individual. The underlying income concept—which is the same in all countries—is real household
income, which is a gross (or pre-tax) measure, rather than a net (or post-tax) measure. Gallup has adjusted
for international differences in purchasing power parity, using the PPP adjustments from the 2005
International Comparison Program and these GDP-based PPP ratios are adjusted for subsequent inflation
relative to the United States. For our purposes, the PPP adjustments aren’t important since the mean log
deviation of income in a country remains the same, no matter what currency it is measured in. However
the inflation adjustments are important since they make household incomes measured in different years

comparable.

The shortcoming of our income concept is that it does not adjust for differences in household size,
because we currently have only incomplete data on the household register. But the existing literature
gives reason to believe that may not be an important concern. Deininger and Squire (1996) analyze the
“sixty-seven cases... in which information on both households and individuals is available from
reasonably reputable sources,” finding that “the mean difference between person-based and household-

based Gini coefficients is 1.69 [on a 0-100 scale],” leading them to conclude that measures of inequality

ordered probit scales differences relative to the standard deviation of well-being conditional on country dummies,
while the simpler normalization in this paper scales differences relative to the (larger) unconditional standard
deviation of well-being. Given that country fixed effects account for about 20% of the variation in well-being (that
is, R?=0.2 in an OLS regression of satisfaction on country fixed effects), this simpler normalization will tend to yield

estimates of the well-being—income gradient that are about nine-tenths as large (V1 — R? = 0.9).

11



based on either definition are both acceptable and roughly comparable. Of course, our measure is
somewhere between the two types of measures they compare—our income concept is household income,

but the sampling frame is individuals.

We are able to assess empirically the effect of variation in household size on our estimates of
inequality for a subset of countries for which we have data on the presence of children in the household. ,
We estimate the relationship between subjective well-being and the log of household income separately
for those with and without children present. We find that this relationship is extremely similar in both
cases, suggesting that adjustments for household size may yield only second-order changes when
considering the well-being-equivalent level of income for any household size. (We are expecting to be

able to make these adjustments in future drafts.)

We have also had to significantly clean these data. In particular, we do not use any income from
the first wave in which the income questions were experimental. We only use data from the second wave
if no income information is available for a country in either the third or fourth waves. If income data are
available from both the third and fourth waves, we use both sets of data. In some country-wave surveys,
there are an unusually high proportion of respondents reporting zero income, and Gallup have informed
us that this may reflect a mis-coding of respondents who actually refused to answer the income question.
We simply dropped country-waves in which more than 5 percent of all respondents reported zero income,
a rule which still allowed us to retain all but a ahandful of poor-country samples. Many country samples
contain implausible outliers, and so we “winsorized” the top and bottom five percent of the income
distribution,® so that no observation has undue influence on our measures of inequality. If a country
sample yielded a measured income distribution that was so coarse that the measured 5™ and 25"
percentiles (or 75" and 95™ percentiles) were equal, we simply dropped it (this only affects Mali and
Hong Kong). We also drop two particularly problematic observations—those from Sweden in wave 2 and
Sierra Leone in wave 3—each of which yielded results suggesting inconsistent coding of the units for
measuring income. Stevenson and Wolfers (2010) provide further detail on the steps taken to clean these

data.

¢ Typically, “winsorizing” means replacing observations below the 5™, or above the 95" percentiles with the values
of the 5%, or 95 percentile, respectively. But this would lead to downward biased of the extent of income
inequality. Consequently, we replaced these tail observations with an estimate of the geometric mean income of the
bottom 5% or top 5% of incomes. To generate the left tail estimate, we ran an interval regression of log income on a
constant, setting the incomes of those in the bottom 5% of the distribution as unbounded below the 5% percentile; in
order to ensure that the distribution we estimate reflects only the shape of the left tail, incomes above the 25%
percentile were set as unbounded above that percentile. A symmetric approach (using the 75"-95% percentiles of the
income distribution) was used to estimate the average log income of those in the top 5% of the distribution.

12



Our alternative inequality indicators come from the most reliable public data source—the World
Bank’s World Development Indicators database. This database is an updated and refined version of the
original Deininger and Squire (1996) database, and important sources include the Luxembourg Income
Study, and Transmonee. These data include the Gini coefficient (and often also quintile income shares)
from nationally-representative household surveys which country-teams have reported are “acceptable.”
When only income-share data were available, the POVCAL procedure is used to impute a Gini index
from grouped data. These data have the virtue of being collected by country experts, and compiled into a
cross-national dataset that is easy to access and use. Even so we should emphasize that there are vast
methodological differences in the dozens of individual country data collections behind each datapoint.
These cross-national comparisons have been cobbled together from national sources, which are based on
different surveys, units of observation (household or individual), population concepts, equivalence scales,
weighting procedures, income concepts (both net and gross income are acceptable), and the use of either
income or expenditure measures. Moreover, there exists scant documentation on many national surveys,
and few adjustments are made to ensure comparability. Deininger and Squire (1996) argue that a
particularly important distinction is between surveys of expenditure (which are particularly common in
poor countries), and surveys of income. Based on 47 observations in which they observe both income-
and expenditure-based Gini coefficients, Deininger and Squire recommend adjusting expenditure-based
measures up by 6.6 points, to make them comparable with income-based measures. While we follow

Deininger and Squire’s recommendation, we don’t make any further adjustments to the published data.

Another concern is that the availability of these data depends on when a particular country most
recently produced a usable household survey. In order to maximize the coverage of these data, we simply
take the most recent estimate of the Gini coefficient for any country. This yields a total of 128 countries,

with estimates taken from as far back as 1992 (the average year of the relevant survey is 2002.6).

Finally, the World Bank estimates the Gini coefficient, while our theoretical framework
highlights the importance of an alternative measure of income inequality, the mean log deviation.

Nonetheless, we use a simple approximation, noting that if income is log-normally distributed, then:

. \2
1+ gini
Mean log deviation, = <FA71 (%)) (6)
where Fy1(.) is the inverse cumulative normal distribution. We can use the underlying microdata from
the Gallup World Poll to calculation both the Mean Log Deviation and the Gini Coefficient, and check
whether this formula yields a reasonable mapping between the two. Figure 4 shows a very close

relationship, suggesting that the assumption of log-normally distributed income is quite reasonable. In
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fact, for the Gallup data, the correlation between the mean log deviation and the approximation suggested

by equation (6) is 0.47.

Throughout this paper, we will report on the well-being—inequality link based first on our new
estimates of inequality by country, and then based on the above transformation of the World Bank
estimates. In order to get some sense of why these results may differ, Figure 5 shows the relationship

between these two alternative measures of the mean log deviation.

VI. Analysis of Gallup World Poll

We begin by examining the bivariate relationship between subjective well-being and inequality.
Figure 6 shows there is a clear negative correlation between subjective well-being and inequality. The
countries with the most inequality have the lowest average life satisfaction and this relationship holds
equally in the Gallup World Poll data (shown in the left panel) and the World Bank data (shown in the
right panel). In both datasets average life satisfaction is negatively correlated with the mean log deviation,
with a correlation coefficient of -0.4. The regression estimates at the bottom of each panel shows that the

relationship is of a similar magnitude in each dataset and is highly statistically significant.

This relationship does not, however, take into account differences in GDP per capita in the
various countries. Indeed, it appears as if the most unequal countries—for example, Zimbabwe, Namibia,
Angola, and Tunisia—are also some of the poorest countries. Figure 7 illustrates that this is indeed the
case. Log GDP per capita is negatively correlated with the mean log deviation, with a correlation
coefficient of -0.4. Previous research has shown that average happiness rises with GDP per capita
(Stevenson and Wolfers, 2008; Deaton, 2007). Moreover, the utilitarian framework that we’ve laid out
suggests that well-being should be negatively related to inequality, conditional on the log of average
income. Thus, we next turn to examining the relationship between subjective well-being and inequality

controlling for log GDP per capita.

Figure 8 shows that the clear negative correlation between life satisfaction and inequality does not
hold once we have conditioned on the log of GDP per capita. The partial correlation is approximately -0.1
in both datasets. While there still appears to be a negative relationship between well-being and inequality,
the relationship is no longer precisely estimated and in both the Gallup World Poll data and the World

Bank data the coefficient on inequality is statistically insignificantly different from zero.

Thus, in the simple bivariate relationship we are able to reject a null hypothesis that the

coefficient on inequality is equal to zero. However, once controls are added for log GDP per capita, we
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can no longer reject the null that the coefficient on inequality is zero. Recall that the utilitarian framework
provides another null—that the coefficient on inequality should be equal in magnitude and opposite in
sign to the coefficient on the log of GDP per capita. An F-test reveals that in neither the Gallup nor World
Bank data can we reject this hypothesis. Therefore while we cannot reject that the coefficient is zero—
that inequality does not matter for subjective well-being—neither can we reject that the coefficient is that
which is predicted by the utilitarian framework—that inequality reduces well-being due to the
diminishing marginal well-being of income. This alternative null illustrates the imprecision of the
estimates since we are neither able to reject a hypothesis that inequality has no impact on well-being nor

are we able to reject a hypothesis that inequality impacts well-being.

In order to attempt to distinguish between these two hypotheses we next turn to adding additional
controls to the regressions. In Table 2 we use data from the Gallup World Poll and add controls. The first
two columns show the results of the bivariate relationship and that controlling for the log of GDP per
capita. The third column adds a control for continents, the fourth column adds controls for each of the
sub-indices that comprise the Human Development Index, and the fifth adds a battery of controls: percent
urban, population age, the log of inflation, and the agricultural sector, services, government spending,
private consumption, exports, and imports each as a share of GDP. The addition of these controls reduces
the coefficient estimate on the mean log deviation however it remains in all cases both statistically
insignificantly different from zero and statistically insignificantly different from the negative of the

coefficient on log GDP per capita. That is, we are unable to reject the utilitarian hypothesis in all cases.

We next turn to alternative data sets and alternative measures of subjective well-being. In table 3
we show that we get similarly imprecise results using both measures of life satisfaction in the Gallup
World Poll, using both life satisfaction and happiness in the World Values Survey, using a satisfaction
ladder question in the Pew Global Attitudes survey, and a happiness question in the European Social
Survey. Using all of these measures of subjective well-being we remain unable to reject a hypothesis that
inequality has no impact on well-being and unable to reject a hypothesis that the impact of inequality on
well-being is the opposite of the impact of log GDP on well-being. It should be noted that in all of the
regressions, the log of GDP per capita has a statistically significant positively relationship with well-

being.

The utilitarian framework is useful in understanding the variation in inequality around the world.
Recall that the mean log deviation represents the proportionate reduction in average incomes that could
accompany an elimination of inequality, while keeping the population just as well off. That is, the

utilitarian approach suggests that average well-being bears the same proportionate relationship to
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log(GDP) as it does to this measure of income inequality. Therefore we can examine the distribution of
inequality around the world in terms of the amount of GDP that would be required to eliminate it. Figure
9 shows the variation around the mean in log points of the log of GDP per capital and the mean log
deviation. This comparison highlights the fact that there is very little variation in inequality relative to the
variation in income around the world. The bottom panel shows that the variation in mean log deviation is
similar whether it is calculated conditional on the log of GDP per capita or unconditionally. It is this lack
of variation in mean log deviation relative to GDP per capital that means that the cross-country exercise

has very little power to reject the utilitarian null that income inequality undermines average well-being.

VII. Conclusions

Reported subjective well-being is linearly related to the log of income and therefore clearly
exhibits diminishing marginal sensitivity to income. This relationship provides a framework for forming a
hypothesis about the relationship between reported subjective well-being and inequality. The coefficient
on inequality as measured by the mean log deviation should be equal and opposite to that on the log of
GDP per capita. Taking relative income comparisons into account leads to a refined hypothesis that the
coefficient on inequality should be oppositely signed to and larger in absolute value to that on the log of

GDP per capita.

We examine cross-country data and find that inequality is negatively correlated with subjective
well-being, but that this relationship does not hold once controls for GDP are added. However, while this
relationship is statistically insignificantly different from zero, it is still quantitatively important since the
alternative hypothesis generated by the utilitarian framework also cannot be rejected. The problem that
the utilitarian framework makes clear is that there is too little variation in inequality across countries or
through time to be able to accurately discern the relationship. Data cannot convincingly falsify most
reasonable views about the quantitative link between happiness and inequality. This is not a problem
stemming from data collection but rather reflects the fact that most of the inequality in the world occurs
between countries rather than within countries. Therefore it is unlikely that it is possible to accumulate

sufficient data to resolve the happiness-inequality link.
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Table 1: Inequality and Income

Reference Group Individual Coefficient on Coefficient on
Well-being log(GDP) inequality (MLD)
Absolute Income None Blog(y;.) B -B
Relative Income Country Vie 0 -y
+ylog| =
[
Relative Income Local Vi 0 -6(1
(Local Reference) +&log| == o2
rc __Jr
oy
Hedonic Treadmill Own past income Vit 0 0
+Clog| ——
Vit
Relative Well-being Any Ui 0 0
+nlog| =
c
Income Rank Any +6 rank(y;c) 0 0

Table 2: Subjective Well-Being and Inequality

(L) 2 (&) “ (6))
MLD (Gallup) -1.35%x* -0.20 -0.20 -0.13 -0.06
(0.25) (0.18) (0.19) (0.20) (0.21)
Log GDP 0.29 0.27 0.24%%* 0.30%**
(0.02) (0.02) (0.04) (0.08)
Controls None +Log GDP +Continent +HDI Indices +% urban, %0-

14; %0-65; %ag;
Y%service; In(m),

C/Y; G/Y; M/Y;
X/Y
N 140 140 140 137 127
Adjusted R? 0.17 0.65 0.68 0.69 0.74
Ho: Binequatity =0 Reject Accept Accept Accept Accept
Ho : Binequality =-Pincome Accept Accept Accept Accept

F=0.22 (p=0.64)
Note: Dependent Variable: Satisfaction ladder score (standardized)Numbers in parentheses are robust standard errors. Asterisks indicate
statistical significance at the *10 percent, **5 percent, and *1 percent level.

Table 3: Alternative Measures of Subjective Well-Being

Survey: Gallup World Poll World Values Survey Pew Global European
(2004-08) Attitudes, Social Survey,
2007 2006-07
Dependent Variable: Satisfaction Life Life Happiness Satisfaction Happiness
Ladder Satisfaction Satisfaction Ladder
Inequality -0.20 -0.28 0.44 0.47 -0.06 -0.19
(MLD, Gallup) (0.18) (0.25) (0.52) (0.45) (0.37) (0.62)
Log GDP 0.29%** 0,313 0.27*** (0,11 3= 0.23"" 0.68™"
(0.02) (0.03) (0.05) (0.04) (0.04) (0.07)
N 140 113 54 54 43 23
Adjusted R? 0.65 0.63 0.36 0.12 0.48 0.79
Ho: Pinequality =0 Accept Accept Accept Accept Accept Accept
Ho : Pinequality =-Pincome Accept Accept Accept Accept Accept Accept

Note: Dependent Variable: Subjective well-being (standardized)
Numbers in parentheses are robust standard errors. Asterisks indicate statistical significance at the *10 percent, **5 percent, and *1 percent level.
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Figure 2: Within-Country Comparisons of Subjective Well-Being and Income
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Figure 3: Cross-Country Comparisons of Average Satisfaction and Income
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Figure 4: Comparing Mean Log Deviation with a Proxy Based on Adjusted Gini
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Income-based measure
Calculated from Gallup World Poll

Figure 5: Alternative Measures of the Gini Coefficient _
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Satisfaction ladder score (0-10)

Figure 6: Raw Correlation Between Satisfaction and Inequality
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Log GDP per capita at PPP ($000s)

Figure 7: Raw Correlation Between Log GDP and Inequality
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Figure 8: Relationship Between Satisfaction and Inequality Conditional on Log GDP
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Figure 9: Variation in Log GDP and Mean Log Deviation
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