:
S
gJl.S

Universiteit
“dd) Leiden
Mb The Netherlands

)
3|
B 3
.
=

.

4

&

o

The relationship between age and happiness varies

by income
Toshkov, D.D.

Citation
Toshkov, D. D. (2021). The relationship between age and happiness

varies by income. Journal Of Happiness Studies, 23(3), 1169-1188.
doi:10.1007/s10902-021-00445-7

Version: Publisher's Version
License: Creative Commons CC BY 4.0 license

Downloaded from: https://hdl.handle.net/1887/3494140

Note: To cite this publication please use the final published version
(if applicable).


https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/3494140

Journal of Happiness Studies (2022) 23:1169-1188
https://doi.org/10.1007/510902-021-00445-7

RESEARCH PAPER

®

Check for
updates

The Relationship Between Age and Happiness Varies
by Income

Dimiter Toshkov'

Accepted: 9 August 2021 / Published online: 31 August 2021
© The Author(s) 2021

Abstract

The link between age and happiness has been the subject of numerous studies. It is still a
matter of controversy whether the relationship is U-shaped, with happiness declining after
youth before bouncing back in old age, or not. While the effect of age has been exam-
ined conditional on income and other socio-demographic variables, so far, the interac-
tions between age and income have remained insufficiently explored. Using data from the
European Social Survey, this article shows that the nature of the relationship between age
and happiness varies strongly with different levels of relative income. People in the low-
est decile of the income distribution experience a ‘hockey stick’: a deep decline in self-
reported happiness until around age 50-55 and a small bounce back in old age. The classic
U-curve is found mostly in the middle-income ranks. For people at the top of the income
distribution, average happiness does not vary much with age. These results demonstrate the
important role of income in moderating the relationship between age and happiness.

Keywords Age - Happiness - Income - Interaction effects - Well-being

1 Introduction

How does happiness vary with age? What is the effect of income on happiness? These are
central questions in the study of subjective well-being that have received a lot of attention
from different social-scientific disciplines (Blanchflower & Oswald, 2004; Frijters & Beat-
ton, 2012; Galambos et al., 2020; Yang, 2008) and have captured the public interest as well
(Rauch, 2018). The major contribution of this article is to show that the effects of age and
income need to be considered together, because they interact, so that the effect of age dif-
fers at different levels of income, and the effect of income differs in different age groups.
Analyzing the effect of age in the context of specific income categories puts in new light
the controversy about the nature of the relationship between age and happiness. Several
seminal studies have argued that age is related in a U-curve pattern to happiness: happiness
declines from youth to middle age and then bounces back in old age (Blanchflower & Oswald,
2004, 2008; Gerdtham & Johannesson, 2001). There is plenty of empirical evidence that has
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been marshaled in favor of this interpretation (most recently, Blanchflower, 2021). At the same
time, important critiques have been raised against the U-curve as well, arguing that the empiri-
cal evidence is weaker than it appears (Galambos et al., 2020) and that the U-curve appears
only after inappropriate adjustments to the data have been made (Bartram, 2021; Glenn,
2009). While the variations in the shape of the relationship between age and happiness across
different countries and time periods have been explored (Bittmann, 2021), how the relation-
ship changes for people with different incomes is a question that has not received a lot of
scientific attention (Hsieh, 2011). But, as it turns out, the relationship differs significantly for
people at the bottom, in the middle, and at the top of the income ladder, going from a ‘hockey
stick’—a deep and almost linear decline with a small bounce back in old age—to the classic
U-curve to a flat line for the very rich.

There is much broader agreement about the effect of income on happiness (Blanchflower
& Oswald, 2004; Gerdtham & Johannesson, 2001; Hsieh, 2011; Jebb et al., 2018; van Praag
et al., 2003). However, one unresolved issue is the form of the relationship: whether happiness
increases linearly with income, or money has diminishing returns after a point reached already
with middle incomes (Jebb et al., 2018). Analyzing the interactive effects of age and income
in affecting subjective well-being sheds new light on this issue as well. As the analyses show,
the effect of (relative) income is linear for the young, but it departs from linearity for people in
mid-age and, especially so, for the old, among which the effect is almost flat above the middle-
income categories.

The arguments about the interactive effects of age and income that this article advances
are tested on data from the European Social Survey (Wave 9, 2018). The large number of
respondents included in the survey (close to 50,000) allows the main effects of age and income
and their interactions to be studied semi-parametrically, without imposing strong functional
forms on their relationships with happiness. The article reports the results of a number of gen-
eral additive models (gam) that estimate the effects and introduces two- and three-dimensional
plots that visualize the complex interactions of age and income. In addition, I explore how
these relationships differ across the 29 European countries included in the ESS Wave 9, and 1
trace how they have changed over the past 16 years looking at the previous 8 waves of the ESS
survey.

To examine what accounts for the varying effects of age at different income levels, I show
that the effects of many strong predictors of happiness, such as health, marital status, religios-
ity and others, vary significantly with income. As a result, once the influence of these predic-
tors is taken into account, the effect of age on the residual values of happiness does not vary so
strongly with income anymore. A U-curve is found for all income levels, net of the effects of
health and other socio-demographic predictors.

The implications of these results are quite broad. The evidence presented in this article sug-
gests that rich people manage to avoid the mid-life dip in happiness. They do that, partly, by
being less susceptible to the negative effects of poor health or remaining single. This suggests
that by addressing these problems one can help bridge the gap in average happiness between
people at the bottom and at the top of the income distribution, which, as the data presented
here shows, is greatest in late middle age.
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2 Age, Income and Happiness: Theoretical Considerations

Despite the numerous empirical studies of the relationship between age and subjective
well-being,l there is no consensus about form of the relationship (Bartram, 2021; Blanch-
flower & Oswald, 2004, 2008; Frijters & Beatton, 2012; Fukuda, 2013; Gerdtham &
Johannesson, 2001; Glenn, 2009; Laaksonen, 2018).2 In a series of articles, Blanchflower
and Oswald forcefully argue that the link is U-shaped, and that the U-shape can be found
for humans around the world (Blanchflower, 2021; Blanchflower & Oswald, 2004, 2008,
2009) and even among the great apes (Weiss et al., 2012). Others, however, have chal-
lenged both the robustness and the generality of the U-curve (Bartram, 2021; Galambos
et al., 2020; Kassenboehmer & Haisken-DeNew, 2012).3 The disagreements partly boil
down to the question whether the effect of age should be estimated net of other (typically,
socio-demographic) variables or not (Blanchflower & Oswald, 2009; Glenn, 2009). If we
are interested in the total effect of age (Bittmann, 2021), the answer is ‘no’, because these
socio-demographical are likely mediators rather than confounders of age (Bartram, 2021),
as they cannot cause age (for a dissenting opinion, see Bezimeni, 2011). If we are inter-
ested only in the direct effect of age that is not exercised via the influence of health, educa-
tion, occupation, marital status, and so on, then indeed we should filter out the influence of
these variables to see how age affects the residual variation in happiness.

Clearly, both approaches are useful but they answer different questions. While the
relationship between unadjusted age and subjective well-being is informative about what
people can expect about their average happiness as they grow old, the effect of age net
of covariates is informative about the mechanisms though which age affects subjective
well-being.

It turns out that the U-curve is easier to find once other predictors of happiness have
been taken into account (Bartram, 2021; Bittmann, 2021; Blanchflower & Oswald, 2009;
Frijters & Beatton, 2012; Kassenboehmer & Haisken-DeNew, 2012; Laaksonen, 2018).
This implies that the decline in happiness until mid-age is not entirely due to deteriorat-
ing health, unfavorable life events, such as divorce or death of a partner. But there is lit-
tle commonly-accepted theory about why the U-curve persists in adjusted data. According
to Blanchflower and Oswald (2008), ‘[conventional economic theory] does not generate a
U-shape in any natural way. Instead, perhaps the most natural conclusion is that well-being
might be predicted to be independent of age.” It might be even that some of the reasons for
the U-curve are not economic or social, but biological at a level we share with the great
apes (Weiss et al., 2012).

To move the understanding of the link between age and subjective well-being further,
this article focuses on the interplay between age and income. It is well-known that higher
income is associated, on average, with higher happiness (Blanchflower & Oswald, 2004;

! The concept of subjective well-being is broader than the concept of happiness on which the empirical
part of this paper is focused. To make sure that the results generalize beyond this one measure of subjective
well-being, in the Supplementary Materials I report replication of the main results using an alternative vari-
able that measures the same concept—life satisfaction.

2 For recent literature reviews, see Lépez Ulloa et al., (2013) and the extended discussion in Galambos
et al., (2020).

3 One prominent study of the US finds an increase in happiness over the life course (‘With age comes hap-
piness’), once period and cohort effects and other factors are taken in the account (Yang, 2008), but see
Hudomiet et al., (2020) who argue that the observed uptick in old age can be caused by differential mortal-
ity and non-response.
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Gerdtham & Johannesson, 2001; Hsieh, 2011; Jebb et al., 2018; van Praag et al., 2003). In
theoretical terms, it can be hypothesized that income (and money more generally) should
moderate the effect of age. Money can soften the blows of sickness and can partly com-
pensate for lack of social support in old age. As these factors are more likely to become
important as one gets old, an interaction between income and age will occur. When a per-
son is very young, subjective well-being is less dependent on what money can provide.
But as one grows older and prepares to exit the family nest, happiness and life satisfaction
start to depend more and more on capital to acquire a house, a car, and social status. As
one approaches 30, what brings about happiness and life satisfaction is even more likely to
require income, even when it comes to getting married, having children and remaining in
good health (cf. Hsieh, 2011). In old age (> 60), theoretically at least, money should still
play a big role for subjective well-being, because of the need for medical and social sup-
port as well.*

Moreover, income provides not only material benefits and services that can increase
happiness directly or dampen the effect of other factors; it also signals the position of the
person in the social hierarchy, which can influence subjective well-being in its own right.
The importance of relative income (Lee & Ohtake, 2021; Tsui, 2014), as an indicator of
social status, is likely to be greatest in middle age, when (a) people are still concerned
about how they compare to their peers, unlike when they are old and (b) income is a very
important metric, unlike when they are young. Yang reviews evidence that older adults are
happier because they compare themselves to the less advantaged or because they have a
smaller gap between aspirations and achievements (Yang, 2008). Note, however, that this
implies that old people in the lowest income category should not experience higher average
happiness then their young counterparts, because they don’t have a category to look and
compare down to.

It could also be that as people earn more money as they grow older, the marginal utility
of income decreases and with it the effect of income on happiness. However, at the house-
hold level, individual earning might not amount to more money available for the family.
Moreover, economists have proposed that it is the gap between reality and aspirations that
matters and not the level of individual or household income as such. For example, Easterlin
(2001) develops an economic theory about how the impact of income may vary with age,
in which a discrepancy between current and projected aspirations leads to a situation in
which even when actual income grows, it fails to generate additional happiness.

These ideas provide sufficient justification for hypothesizing interaction effects between
age and income. The effect of income is expected to be strongest in middle age (between
25 and 60) and decline in size both for young and for old people.

If we observe evidence in favor of these theoretical expectations, it will still be nec-
essary to examine the mechanisms through which they work. This calls for testing (a)
whether the effects of the important predictors of subjective well-being vary with income,
and, if they do, (b) whether taking these effects into account reduces or eliminates the
dependencies of the effect of age on income and of the effect of income on age.

We can expect the complex relationships between age, income, and other socio-demo-
graphic variables to hold in cross-sectional data, even if they are often phrased in terms
of effects incurred over one’s life course. But the existence of time and cohort effects
might complicate finding the relationships in (repeated) cross-sectional data, and their

4 Yang reports that the effects of sex, race and education decrease with age, which contradicts a model in
which these variables have cumulative negative effects (Yang, 2008).
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interpretation. Moreover, scholars have argued for significant heterogeneity in the respon-
siveness of people’s subjective well-being in different countries to the effects of age and
income (Bittmann, 2021; Hayo & Seifert, 2003; Laaksonen, 2018). For example, inequal-
ity, as one measure of the national political and economic context, has been shown to be a
significant moderator of the effect of income (Alesina et al., 2004). This calls for exploring
the nature of the relationship between age and income in individual countries as well, even
if for the moment we cannot formulate precise hypotheses about how the national context
should moderate their effects.

3 Research Design, Data and Method of Analysis

To explore the possible interactions between age and income in affecting happiness, I use
data from the European Social Survey (ESS). The ESS is a comparative survey of public
attitudes and opinions that is fielded periodically in a large number of European countries.
The survey is designed and implemented according to the highest professional standards, it
follows strict quality protocols with regard to the formulation of the survey items and data
collection, and achieves a very high response rate. This results in national samples that are
representative (after proper weighting) of the country populations. The main analyses are
conducted with data from Wave 9 of the ESS (fieldwork in 2018 and 2019),> which covers
29 countries and has a total of 49,519 respondents. The additional analyses use data from
all previous waves of the survey as well, with the earliest one fielded in 2002 (Wave 1).

The main outcome variable of interest-happiness—is operationalized with the survey
question: ‘Taking all things together, how happy would you say you are?’. The responses
are recorded on a 11-point scale between 0 and 10, with ‘Extremely unhappy’ and
‘Extremely happy’ anchors at both ends of the scale. Only 209 respondents, or less than
0.5% of the entire ESS Wave 9 sample, have not provided an answer to this question. This
is clearly a measure of self-reported happiness, as subjectively experienced by the respond-
ent. The mean in the sample is 7.4, the median is 8 and the standard deviation is 1.9.

Age (minimum=15, maximum=90, mean=51, median=52, standard devia-
tion=18.6) is calculated in years from the self-reported year of birth. Income is measured
with the following question: ‘Using this card, please tell me which letter describes your
household’s total income, after tax and compulsory deductions, from all sources? If you
don’t know the exact figure, please give an estimate. Use the part of the card that you know
best: weekly, monthly or annual income.” There are ten categories to choose from, which
have been mapped to the income deciles for each country.® As such, the income variable
measures the relative place of the respondent in the national income distribution. Since
incomes vary across the European countries, the measure cannot be interpreted as a meas-
ure of absolute income that is directly comparable across countries. This variable has 9654
missing values, or around 16% of the sample. With 8% of the sample each, income deciles

5 T use the essurvey package for R to obtain the data (Cimentada, 2019).

® According to the ESS documentation, ‘The categories in variable HINCTNTA [income] are national
and based on deciles of the actual household income range in the given country. These deciles are derived
from different sources. The median income is the reference point and the 10 deciles are calculated with the
median itself at the top of the fifth decile (category F).” ESS waves 1-3 use a similar classification with 12
categories.
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Unadjusted effects on happiness

A.Age B. Income
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Data: European Social Survey Round 9

Fig. 1 Unadjusted effects of age and income on happiness

9 and 10 are slightly underrepresented, while deciles 2-5 are slightly overrepresented with
11% each.

The empirical study reported below uses mostly semi-parametric methods of analysis
that can capture the hypothesized non-linearities in the relationships between age, income
and happiness. To present the results, the study relies heavily on graphical methods for
exploring and visualizing the data. Given the complex interdependencies between the
covariates, the study employs two- and three-dimensional plots to show how average levels
of happiness vary for different combinations of age and income.

4 Empirical Results

The presentation of the empirical results starts with estimating and plotting the unadjusted
effects’ of age and income decile on happiness. The point estimates and 95% confidence
intervals are estimated with a generalized additive model (GAM) with the smooth term
based on a shrinkage version of a cubic spline (Wood, 2017).% In the combined dataset, in

7 We use the term ‘effect’ as a shorthand for referring to the relationship between an independent and a
dependent (outcome) variable conditional on other variables included in a model, as estimated by the partial
regression coefficient (cf. Yule, 1899, 270). These ‘effects’ should not be given causal interpretation by
default. We discuss the associational vs. causal nature of the relationships studied in this article in the con-
cluding section.

8 These models are implemented in R using the gam function from the mgcv package (Wood, 2015) (also
via ggplot2). According to the documentation, the model ‘specifies a penalized cubic regression spline
which has had its penalty modified to shrink towards zero at high enough smoothing parameters (as the
smoothing parameter goes to infinity a normal cubic spline tends to a straight line’.
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Effect of age on happiness for different income deciles
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Data: European Social Survey Round 9

Fig.2 Effect of age on happiness for different income deciles

the absence of any adjustments for other covariates, happiness declines with age (see the
left panel of Fig. 1). There is a blip of an increase after the age of 80, but this could be an
artefact of the relatively few observations at the extreme end of the scale or a result of dif-
ferential mortality and survey non-response bias (Hudomiet et al., 2020).

In absolute terms, the effect of age is relatively small: there is a bit more than 1-point
difference from the maximum to the minimum estimate of average happiness (this is less
than one standard deviation in happiness, which, to remind, is measured between 0 and 10).
The unadjusted effect of relative income is positive and greater in size. The effect appears
to be non-linear, with a steeper increase from the bottom to the middle deciles than after.’
These unadjusted effects are useful only as a reference point, because we are interested in
the combined effects of age and income. They also conceal significant cross-country differ-
ences in the relationships (see Figure A4 in the Supplementary material, Part 3): in many
countries the unadjusted effect of age is essentially flat and in some (Norway, Iceland, the
UK) happiness even slightly increases with age. It seems that the cross-country variation
is strongly related to the country’s wealth, with poorer countries having stronger negative
effects of age. This pattern already suggests that wealth moderates the effect of age, and we
should examine this hypothesis at the individual level of analysis as well.

® The relationship between the income categories and absolute income is not linear. In all countries, it takes
a smaller amount of absolutely income to move from category 1 to category 2, then to move from category
4 to 5, and even less so then needed to move from 9 to 10. Therefore, when analysed in absolute terms, the
effects of income are likely to be even more strongly non-linear than the ones presented here.
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Effect of income on happiness for different age groups
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Data: European Social Survey Round 9

Fig. 3 Effect of income on happiness for different age groups

To analyze the interactive effects, first we plot the effects of age per income decile. Fig-
ure 2 shows how the effect of income varies over the observed range of age. The decline
of average happiness from youth to middle age is steepest for the poorest people (income
decile 1). The decline bottoms at around 50 years and then happiness recovers slightly.

As one moves up the income ladder, the dip of happiness with age gets shallower, and
the recovery in late middle age gets smaller and more variable as well. From income decile
7 already, there is hardly any decline observable at all, and at income deciles 9 and 10 the
effect of age on happiness is practically flat. (The last panel shows the respondents who did
not report income, but this is a very mixed group: on average, less educated and younger,
but more likely to be studying or unemployed, with low social trust and high feelings for
unsafety).

Altogether, Fig. 2 shows that a U-curve relationship between age and happiness is most
clearly visible for poor people, while for people with mid-incomes the relationship flattens
out, until it disappears completely for the top two income deciles.'”

10" These results are based on a measure of income that is not corrected for household size (cf. Jebb et al.,
2018). The way income is reported in the ESS does not allow for precise measurement of equivalized
income, which would adjust for the number of persons living in a household. Nevertheless, I create a meas-
ure of equivalized income within the constraints of available data, and I replicate some of the analyses with
it (see Part 6 of the Supplementary material). The results are very similar with some minor differences: for
example, for income deciles 5-7, the relationship of age and happiness is flatter than estimated with the
unadjusted measure of income.
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Fig.4 Effect of age and income on happiness: a three-dimensional representation

We can explore the same data by flipping things and looking at the effect of income for
different age groups. Again, the effect of income is modeled with the flexible gam function,
which does not impose a functional form. As we can see from Fig. 3, income is linearly
related to happiness for the very young (15-20 years), but the positive effect is very small.

In the older age groups, however, the effect grows much bigger in size, primarily
because people in the bottom deciles of the income distribution have significantly lower
happiness than their younger counterparts. The effect is greatest (the slope is steepest) in
the 51-60 years group. In the older cohorts the effect of income is markedly non-linear
as well. The effect is greater as one moves from the bottom of the income distribution to
ranks 4 and 5, but it flattens out considerably after. For old people (80+ years), the effect of
income after rank 5 is very small. To sum up, income makes the greatest difference for the
happiness of people in (late) middle age. For the young, the effect is linear but rather small.
For the old, the effect is substantial but non-linear: it matters greatly whether you are poor
or in the middle of the income distribution, but much less so whether you are in the middle
or in the top ranks.

The two figures above provide a clear picture of how the effect of age varies with
income and vice versa. But we can also visualize the combined, interactive effects of these
two variables simultaneously with two-dimensional (2D) and three-dimensional (3D) plots.
In these plots, age and income are mapped to the horizontal dimensions and the average
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values of happiness are mapped either to color (Fig. 6 and Figure A5 in the Supplementary
material) or to height (Fig. 4)."! Note that age and income have been scaled between 0 and
1, and the figures focus attention on the relative changes in happiness: to remind, in abso-
lute terms the variation in average happiness is relatively small, and the effects of age and
income, even if significant in the statistical sense, are relatively small in absolute terms.

Figure 4 suggests that for the top income decile, the effect of age is not only flat, but
even peaks in early middle age. They also show that even at the bottom of the middle-age
depression, people in the middle-income ranks have relatively higher self-reported happi-
ness than poor people older than 25 or so. We can also see how happiness hardly varies
with income for the young, but it does so non-linearly for the old.'? Yet, it is in middle age
when, depending on income, one can be either at the highest observed averages of happi-
ness or at the lowest.

The effects that we analyzed so far are based on the entire ESS sample, which features
respondents from 29 European countries. But as Fig. 5 below shows, there is significant
cross-country heterogeneity in the nature of the effects of age and income. Before we dis-
cuss the details from the figure, however, it should be reminded that the country samples
have fewer respondents (between 781 in Cyprus and 2745 in Italy, with a mean of 1708),
so that some cells in the grid defined by age and income groups can be very sparsely popu-
lated. With this disclaimer in mind, we can look at the patterns in different countries in
Fig. 5, which plots the effect of age for the bottom three deciles (in red) and the top three
deciles (in green).

While the average happiness of people at the top of the income distribution is invariably
higher than that of people at the bottom in all countries, there are important differences. In
most European countries, for the rich happiness does not vary much with age. Only in Italy,
Hungary, Lithuania and Bulgaria there are significant declines (smaller ones are observed
in France, Spain, Serbia and Croatia). In Norway and the United Kingdom, happiness is
slightly higher among older people, for the rich.

At the bottom of the income distribution, we find the U-curve relationship between age
and happiness in the Netherlands, Germany, Austria, Ireland, the United Kingdom, France,
and Estonia. In a significant number of countries from Southern and Eastern Europe, there
is a linear decline of happiness with age for people at the bottom of the income distribu-
tion: Spain, Slovenia, Portugal, Croatia, Poland, Italy, Lithuania, Serbia and Bulgaria. In
the rest of the countries, happiness does not vary much with age for the poor. These tend to
be countries that are wealthy in absolute terms and have strong social safety nets. Finally,
note that the gap between rich and poor is greatest in the countries from Eastern Europe.
The significant cross-country variation in the patterns reminds us that what we observe in
the full ESS sample masks differences into how the effects of age and income, and their
interaction, play out in different national contexts. At the same time, only the combined
sample provides enough observations to make nuanced observations about the interactive
and non-linear effects of age and income with a sufficient degree of confidence.

' For animated and interactive versions of the three-dimensional plots, see: http://dimiter.eu/Happiness2
021.html.

12 The patterns revealed in Fig. 4 are slightly different from the ones in Fig. 2. This is because in Fig. 2 the
effect of age is estimated within each of the income deciles (treated as a categorical variable with 10 dis-
crete levels), while in Fig. 4 the effect of age is estimated as a combination of a main effect and an interac-
tion with income, treated as a continuous variable (see also Part I of the Supplementary material).
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Effect of age on happiness for different income deciles

Countries are ordered by the average happiness of their population
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Fig.5 Effect of age on happiness for people at the bottom (income deciles 1-3) in red and at the top of the
income distribution (income deciles 8—10) in green

We can also check whether the patterns we find in 2018 are similar to the ones we can
see in the data from the previous waves of the ESS that go back to 2002. As the selection of
countries in each wave of the survey is not exactly the same, any differences we find might
be partly due to the different country composition of the sample. In addition, the differ-
ences might reflect cohort and/or time effects. The ESS is not panel data in which the same
respondents are surveyed over time, but repeated cross-sections of nationally-representa-
tive samples in a set of partly overlapping countries. Therefore, differences in the apparent
effects of age and income across the years might be due to different cohorts having differ-
ent average happiness and/or common time shocks that affect the average happiness of dif-
ferent age and income groups at the time of the survey differentially.

Figure 6 shows the 2D plots of average happiness as a function of age and income for
the period 2002-2018 based on Waves 1-8 of ESS (note that for Waves 1-3 income was
originally measured on a 12-rather than a 10-category scale). The overall pattern of inter-
actions remains very similar. At the extreme higher end of the income distribution, the age

@ Springer



1180 D. Toshkov

2002 2004 Happiness

_ 80
75
70
65
60
{ 55
00 02 04 06 08 10

2006 2008

- ﬂ |

7
5 6.
d . . 6
00 02 0a 06 08 10

2010 2012

80
- ﬂ |
7
3 6
4 . . 6
00 02 04 06 08 10

2014 2016

80

75

7.

6.
02 04 06 08 1 00 02 04 06 08 10

Age (scaled) Age (scaled)

Income (scaled)
02 04 06 08 10

00

00

02 04 06 08 1

°

] °

°

Income (scaled)
0.0 02 04 06 08 1.0
00 02 04 06 08 10

°
°

02 04 06 08

°

o °

°

Income (scaled)
00 0.2 04 06 08 10
00 02 04 06 08 10

°
°

02 04 06 08 1

°

08 10

06

°

Income (scaled)
04

02
)

00

00

°

Fig. 6 Effects of age and income on happiness over time (2002-2016)

of peak happiness is somewhat variable from one survey wave to the next, but is most often
found in early middle age. At the extreme lower end, the lowest values are consistently
found in middle age.
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However, a noticeable improvement for older people comes only after 2008. What is
interesting is that in some years the effect of income for the very old seems not only to
level off, but even to decline after the midpoint of the income distribution (2004, 2006).
But since even with more than 40,000 respondents per survey wave there are relatively few
who reside at the corners of the space defined by age and income, we should not treat this
evidence as conclusive.

Overall, people at the lowest three categories of the income distribution express rela-
tively higher levels of happiness over time (see how the blue hues are gradually displayed
by green ones in the cells with values between 0 and 0.3 on y-axis). However, the middle
age decline in happiness seems to run ‘deeper’ in the higher ranks of the income distribu-
tion over time (see how yellow hues displace the red ones in the cells with values between
0.4 and 0.7 on the y-axis).

So far we established that the effect of age on happiness varies across income categories
and that the effect of income on happiness has a different form for different age groups. We
also showed that these patterns can be found in different time periods, with some minor
but important variations. The next question to consider is what accounts for these varying
effects. To address this question, in the next part of the analysis I add a set of variables to
the models of happiness that can potentially explain why age and income have varying
effects. If these variables are indeed related to the mechanisms through which age affects
happiness differently for poor and rich people and income affects happiness differently for
young, middle-aged, and old people, we would expect that, once their influence is taken
into account, the differences in the effects will disappear.

Indeed, we can find evidence that some important predictors of happiness have differen-
tial effects'? at different income categories. Table 1 shows the results of three multivariate
linear regression models'* in which, in addition to age and income, the following variables
have been added: gender, education, employment status, religiosity (Lelkes, 2006), marital
status, an indicator whether the respondent lives alone, number of children in the house-
hold, country indicators, and subjective health status. These socio-demographic variables
are all significant predictors of happiness and altogether capture significant part of the vari-
ation in happiness. Model 1 shows the main effects of these variables; Model 2 adds the
interaction effects of these variables with income—which are of main theoretical interest;
Model 3 excludes age and income from the formula.

According to the results presented in Table 1, religiosity has a significant positive effect
on happiness, but the effect is significantly smaller the higher one is in the income distribu-
tion: in fact, for the very rich, there is no effect left. As expected, the effect of subjective
health is very large: one-point change on the five-point scale with which subjective health
is measured is associated on average with 0.83 change in subjective happiness. But, impor-
tantly, this effect declines with income, so that it is half as big for people at the top of the
income distribution as it is for people at the bottom. The effect of education is positive, but
it declines significantly (if only marginally) with income. In line with this result, the posi-
tive effect of being a student (as an occupational category compared to disabled) is smaller
for richer people. Similarly, the positive effect of being married declines with position in
the income hierarchy. Conversely, the effects of having children (positive) and living alone
(negative) do not vary with income.

13 Yang (2008) finds differential effects for race, sex and education, which decrease with age for the US.

14 The results are substantively the same when GAM models with a non-parametric form for the effect of
age are used.
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Table 1 Linear regression models of self-reported happiness

Predictors Model 1 Model 2 Model 3
How happy are you? How happy are you? How happy are you?
Coef. SE p Coef. SE p Coef. SE p

(Intercept) 9.35 0.11 <0.001 9.57 0.17 <0.001 8.76 0.09 <0.001

Age —0.04 0.00 <0.001 -0.04 0.00 <0.001

Age squared (for 0.04 0.00 <0.001 0.04 0.00 <0.001
100)

Income decile 0.07 0.00 <0.001 0.05 0.03 0.06

Feels unhealthy —0.62 0.0l <0.001 -0.83 0.02 <0.001 -0.64 0.01 <0.001

Gender [male] -0.12 0.02 <0.001 -0.15 0.04 <0.001 -0.10 0.02 <0.001

Educational 0.02 0.01 <0.001 0.04 0.01 <0.001 0.04 0.01 <0.001
category

Employment [baseline: disabled]

Employment 0.32 0.07 <0.001 0.24 0.12 0.05 0.40 0.07 <0.001
[housework]

Employment 0.08 0.10 043 -0.13 0.19 0.50 0.20 0.10 0.05
[other]

Employment 0.27 0.06 <0.001 0.24 0.10 0.02 0.38 0.06 <0.001
[paid work]

Employment 0.34 0.06 <0.001 0.39 0.10 <0.001 0.50 0.06 <0.001
[retired]

Employment 0.38 0.07 <0.001 0.62 0.13 <0.001 0.64 0.07 <0.001
[studying]

Employment -0.07 0.07 0.29 —0.05 0.12 0.68 -0.09 0.07 0.19
[unemployed]

Marital status [baseline: single]

Marital status —0.04 0.04 0.32 —0.02 0.07 0.82 —0.11 0.04 <0.001
[divorced]

Marital status 0.33 0.03 <0.001 0.50 0.06 <0.001 0.33 0.03 <0.001
[married]

Marital status -0.21 0.04 <0.001 -0.09 0.08 0.28 —0.13 0.04 <0.001
[widowed]

Lives alone —0.13 0.03 <0.001 -0.14 0.05 0.01 -0.29 0.03 <0.001
[yes]

Has children 0.15 0.03 <0.001 0.13 0.06 0.02 0.10 0.03 <0.001
[yes]

Religiosity 0.05 0.00 <0.001 0.08 0.01 <0.001 0.04 0.00 <0.001

Interactions with income

Income: Feels 0.04 0.00 <0.001
unhealthy

Income: Male 0.00 0.01 048

Income: Educa- —0.00 0.00 0.02
tion

Income: House- -0.01 0.03 0.80
work

Income: Other 0.02 0.04 0.57
empl

Income: Paid -0.02 0.02 042

work
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Table 1 (continued)

Predictors Model 1 Model 2 Model 3
How happy are you? How happy are you? How happy are you?
Coef. SE p Coef. SE p Coef. SE p
Income: Retired —0.03 0.02 0.14
Income: Study- —-0.07 0.03 0.01
ing
Income: Unem- —0.03 0.03 0.32
ployed
Income: —0.00 0.01 0.97
Divorced
Income: Mar- —0.03 0.01 <0.001
ried
Income: Wid- -0.02 0.02 0.19
owed
Income: Lives 0.01 0.01 0.24
alone
Income: Has 0.01 0.01 0.57
children
Income: Religi- —0.01 0.00 <0.001
osity
28 country included included included
intercepts
Observations 38,454 38,454 38,454
RY/R? adjusted ~ 0.252/0.251 0.257/0.255 0.243/0.242

P-values lower than 0.05 are in bold

Males report on average lower happiness, but not differentially so by income.'> These
significant interactions give some idea about the factors that can account for the differential
effects of age on happiness in terms of income. Clearly, money can to some extent compen-
sate the negative effect of poor health (that comes with age). Furthermore, generally posi-
tive life events such as being a student or getting married are experienced as more positive
at the lower ranks of the income distribution. But is this enough to erase the differences in
the effect of age at different incomes?

To answer this question, we re-estimate the linear regression models, but this time with-
out age and income (and its interactions): see Model 3 in Table 1. That is, we use the socio-
demographic variables and the country intercepts to predict happiness. Then, we take the
residuals from this model, and we use them as the outcome we model as a function of age
and income.

Figure 7 shows the resulting patterns for the effect of age per grouped income deciles
(low [1-3], middle [4-7], and high [8-10]) before (left panel)16 and after (right panel)

15 1t is tempting to estimate the interactions of all these predictors of happiness with age as well, but given
the non-linear nature of the effect of age itself, the interpretation of such interactions would not be straight-
forward.

16 The left panel is a simplified version of Fig. 2, with the difference that the income deciles have been
grouped in three categories. Figures of the adjusted effect of age per all ten income deciles and of the
adjusted effect of income decile per age are available in the Supplementary material, Part 5.
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Effect of age on happiness for different grouped income deciles

A. Unadjusted B. Adjusted
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Fig.7 Effect of age on happiness, unadjusted (left) and adjusted (right) for demographic predictors

the adjustments for the socio-demographic predictors. The y-axis of the left panel shows
‘raw’ happiness, while the outcome represented on the y-axis of the right panel is the
residual variation in happiness that is unexplained by the socio-demographic variables.
If these variables account in full for the differential effect of age, we would expect to
see that now the effect of age does not differ across income deciles, the effect of income
does not differ across age groups and that both effects are linear.

As we can see from Fig. 7, the effect of age looks more similar in terms of form
across the income distribution, even if in terms of level, (residual) happiness is still
higher at the top of the distribution. In other words, once the predictors of health have
been taken into account, we can find the U-curve across the income distribution. This
implies that, conditional on health, education, occupation, marital status, country of
residence, and religiosity, people in the middle and at the top of the income distribu-
tion also experience a dip in happiness in middle age and a bounce afterwards. In fact,
conditional on all these variables, older people who are well-off are even happier than
younger people in the same income category. While the differences have not completely
disappeared, they have been reduced. This implies that part of the reason why richer
people do not experience a middle-age dip in happiness is because of better health and
favourable social outcomes.

While income still has a positive effect in all age groups, the effect is much small in
size (see Figure A6 in the Supplementary material). The major difference with the fig-
ure that shows the effects on the raw values of happiness is that most of the lines have
been ‘straightened’ (with the exception of the one for group 61-70). This means that the
socio-demographic variables account for a large part of the non-linearities in the effect of
income, which were most pronounced for older age groups. Hence, conditional on health,
marital status, education, and so on, the effect of income does not rise much more rapidly
from low to middle income ranks than it does from middle to high income ranks. This
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implies that part of the reason why income has a greater effect for moving from the bottom
to the middle of the income distribution is because it provides benefits such as health.

5 Conclusion

The nature of the relationship between happiness and age is one of the central questions in
the literature studying the determinants and predictors of subjective happiness and life sat-
isfaction (Bartram, 2021; Blanchflower & Oswald, 2004; Frijters & Beatton, 2012; Fukuda,
2013; Gerdtham & Johannesson, 2001; Glenn, 2009; Laaksonen, 2018). Based on survey
data for 50,000 Europeans, this article showed that the U-curve is found most clearly for
people at the lower ranks of the income distribution and that for people at the higher ranks,
happiness does not vary much with age and might even peak in middle age. These patterns
differ by country, but remain stable in the European population considered as a whole.

Another important result in the existing literature has been the non-linear nature of
the relationship between income and happiness. The evidence presented in this article,
however, showed that the non-linearities are stronger for older generations, while in the
younger age groups the relationship is almost linear. Importantly, the strength of the impact
of income peaks in middle age, when money really seems to make a difference for how
happy people feel (or at least how happy they say they are).

In trying to uncover what explains the interactions between age and income and the non-
linearities of their individual effects, I conclude that many socio-demographic predictors of
happiness have effects that vary per income decile. This can account for a significant por-
tion of the different effects of age per income: once health, education, marital status and
other variables are controlled for, the U-curve is found at all income levels. Moreover, the
effects of income become more linear. These results imply that income makes a difference
for happiness by dampening the negative effects of poor health and unfavorable life events.
Theoretically, if poor health would have the same effects for poor people as it does for
rich, some of the middle-life dip in happiness might disappear. This is because we do not
observe the U-curve for rich people in the raw data, but we do once we control for (subjec-
tive) health status.

More research into the mechanisms behind the effects of age and income is needed,
because not all differential effects and non-linearities disappear with the socio-demo-
graphic controls I consider. It could be that some of the mechanisms are related to how
people position themselves against others and where they perceive themselves to be in the
social hierarchy, compared to where their peers are and where they think they deserve to
be. In other words, it is the relative positions in the income and-more generally—social
hierarchy that also matter for subjective happiness, and these are of course impossible to
erase.

One major limitation of this study is that it is based on cross-sectional data. This
means that we cannot interpret the differences across age and income as changes accu-
mulated over a person’s lifetime (Hudomiet et al., 2020). Essentially, what we observe
are differences in happiness for people in different age groups and income levels at the
moment of the survey, but we do not know for certain whether these differences are
equivalent to changes one experiences over time: getting older, richer or poorer (cf.
Yang, 2008). A panel design which tracks the same people over a long period of time
would be better able to ascertain that the effects I find in this article pertain not only to
differences across age groups and income categories, but to life histories as well. For
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the moment, panel surveys with a long time-span and sufficient number of observations
to capture the non-linear, interactive effects explored here are not available. That being
said, finding the same patterns in 9 different surveys fielded over a period of 16 years
provides some reassurance that they are systematic enough to be worth further study.

Another important limitation is that this study looks at relative rather than absolute
income (Lee & Ohtake, 2021; Tsui, 2014). While relative income is interesting in its
own right, replicating the study with a more precise measure of absolute income might
lead to different insights about the role of money for happiness. But eliciting precise and
valid estimates of the absolute income of people is difficult with standard surveys. This
is especially true when it comes to the very rich (the top 1% of the income distribution)
and the super-rich (top 0.1%). The dynamic of happiness over the life course might be
very different for that category of people, and the patterns we find for the top 10% might
not hold at that level.

In methodological terms, this article demonstrated the advantage of semi-parametric
methods for the analysis of non-linear and interactive effects, instead of imposing linear,
quadratic or other simple functional forms on the data. The application of these meth-
ods is nowadays made easy by the availability of powerful, open-source tools, such as
the mgcv package (Wood, 2015) for the statistical and programming language R, for
estimating non- and semi-parametric models and visualizing the results. There seem to
be few reasons to resort to parametric forms of analysis when there is sufficient data on
which to estimate the non-parametric models in a setting, such as the study of happi-
ness, where the effects of interest are variable and interact with each other in a complex
way.

Even if the article discussed the ‘effects’ of age and income, it is difficult to go
beyond an associational-rather than causal-interpretation of the relationships between
age, income, happiness and other variables analyzed here. This is not only due to the
observational-rather than experimental-and cross-sectional-rather than longitudi-
nal-nature of the empirical evidence. In fact, the very definition of what would con-
stitute a causal effect on happiness at the individual level is not straightforward. If we
pose the causal query in counterfactual terms, for example, “What would be the level
of happiness of a 40-year old person, if their income had been higher?’, we might need
to specify whether this person grew up rich or suddenly became rich at 40. For another
example, if we ask ‘“What would be the level of happiness of a poor person age 40, if
they had been 20 years younger’, we might need to specify whether we mean being
younger now or being younger 20 years ago. Taking seriously the causal nature of indi-
vidual-level effects on happiness promises to be an important research agenda for the
study of well-being.
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