
Chapter 2
Different Versions of the Easterlin Paradox:
New Evidence for European Countries

Caspar F. Kaiser and Maarten C. M. Vendrik

Abstract According to the Easterlin Paradox, richer people are happier than poorer
people, but when a country becomes richer over time, its people do not become
happier. There is debate on whether this paradox holds. To shed light on this
controversy, we distinguish between five different versions of the paradox. They
apply to either groups of countries or individual countries, and to either the long or
the medium term. We argue that the long term is most appropriate for testing the
paradox, and that tests of the paradox should control for an autonomous time trend.
We conduct such tests by estimating country-panel equations for mean life satisfac-
tion in 27 European countries that include trend and cyclical components of per
capita GDP as regressors. Concerning groups of countries, we find a robust confir-
mation of the long- and medium-term versions of the paradox for a group of nine
Western and Northern European countries. Moreover, we obtain a non-robust
rejection of the medium-term variant of the paradox for a set of 11 Eastern European
countries. Regarding individual countries, the medium-term variant of the paradox
holds for the nine Western and Northern European countries, but is rejected for
Greece, Ireland, Italy, Spain, Bulgaria, Lithuania, and Poland.
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2.1 Introduction

It has been more than 40 years since Easterlin published his path-breaking study
“Does economic growth improve the human lot: Some empirical evidence” (1974).
In that and later papers (Easterlin 1995, 2005, 2017), he showed that while at a point
in time individual happiness is positively correlated with individual income in the
USA and other countries, over time average happiness in these countries does not
trend upward as average income continues to grow. This seemingly contradictory
pair of findings has become famous as the “Easterlin Paradox”. Although these
paradoxical findings have been confirmed for several other developed countries by
other happiness researchers (e.g., Layard et al. 2010; Clark et al. 2014), there are also
happiness scientists (e.g., Stevenson and Wolfers 2008; Sacks et al. 2012, 2013;
Veenhoven and Hagerty 2006; Veenhoven 2011; Veenhoven and Vergunst 2014;
Diener et al. 2013a) who have presented counterevidence to the Easterlin Paradox.
Although Easterlin (2017) has convincingly pointed out several shortcomings in the
contestants’ studies, this still raises the question as to who is right.

In this study we investigate this issue both on a conceptual level and by
conducting our own estimations on country panel models that are similar to those
of Layard et al. (2010) and Sacks et al. (2013), using updated life satisfaction data
from the Eurobarometer surveys. On a conceptual level we show that in the debate
on the Easterlin Paradox at least two distinct versions of this paradox are discussed.
The first version refers to individual countries and has been formulated above. The
second version of the paradox extends the first part of the paradox to the positive
correlation between average happiness and GDP per capita across countries (see, e.
g., Deaton 2008, Easterlin 2017) and contrasts it with a zero cross-country correla-
tion between (annual) rates of change in average happiness and GDP per capita over
time. This seems like a mere cross-sectional reformulation of the paradox for groups
of countries. However, there is an essential difference compared to time-series
regressions that test whether individual countries with a positive rate of economic
growth also experienced a positive time trend in happiness. In the cross-country
regression, average annual rates of change in SWB are not only regressed on average
annual rates of economic growth, but also on a constant (see, e.g., Easterlin 2017,
Table 1). This constant picks up drivers of (linear) trends in SWB other than
economic growth that are common to all countries (e.g., trends in marriage and
divorce rates, social capital, trust, aging, and income inequality; see Angeles 2011;
Bartolini and Sarracino 2014; Bartolini et al. 2013a, b; Gruen and Klasen 2013).

On the level of individual countries, this suggests that when a time-series
regression of SWB of a specific country with positive economic growth reveals a
significant positive time trend in SWB, this trend could be driven by trends in other
determinants of SWB than economic growth (see also Clark 2011, p. 259). In such a
case the positive time trend in a country’s SWB does not imply a non-spurious
positive correlation between SWB and long-term economic growth in that country.
Therefore, a reliable test of the paradox should in our view at least control for
possible spuriousness arising from time trends in other determinants of SWB. Hence,



to reliably test the Easterlin Paradox for individual countries, one should regress
SWB in a country on the long-term economic growth trend while controlling for a
country-specific autonomous time trend. Unfortunately, this is not possible due to
perfect collinearity of such a time trend with the time-linear long-term economic
growth trend. Thus, reliable tests of the Easterlin Paradox for separate individual
countries do not seem possible.

2 Different Versions of the Easterlin Paradox: New Evidence for. . . 29

However, there are two partial ways out of this problem. First, instead of
controlling for a country-specific autonomous time trend, one may control for
specific other determinants of SWB. But such an approach raises the thorny question
which other determinants of SWB are predetermined with respect to per capita GDP,
and hence should be controlled for (“good” controls in the terminology of Angrist
and Pischke 2009), and which determinants are mediating the effect of per capita
GDP on SWB, and hence should not be included when wishing to estimate the total
correlation of per capita GDP and SWB over time (“bad” controls). Moreover, the
selected good control variables may not capture all autonomous determinants of
SWB that vary in a linear-trend-like fashion. To circumvent these problems, one
may adopt a country-panel approach to testing the Easterlin Paradox as introduced
by Layard et al. (2010) and also used by Sacks et al. (2013). In this approach, which
we follow in the present study, real GDP per capita (GDPpc) data are corrected for
short-term business cycle effects1 by means of a Hodrick-Prescott (HP) filter
(Hodrick and Prescott 1997), and the resulting GDPpc trend and cyclical compo-
nents are used as regressors in panel regressions for the average SWB in countries. In
this study we use two variants of the HP filter: The first one sets the parameter λ of
the HP filter to its conventional value 6.25 for annual data (see Ravn and Uhlig
2002), which is also used by Sacks et al. (2013).2 This filters out fluctuations in
GDPpc due to business cycles of up to about 8 years of length (as defined by Burns
and Mitchell 1946; see, for example, Fig. 2.1 (left) for the Netherlands).3 In our
second HP filter, we set λ ¼ 1. This filter is equivalent to the least-squares fit of a
linear trend model for GDPpc with a slope coefficient given by the average growth
rate of GDPpc over the whole estimation period (see Fig. 2.1 (right)). This filter also
corresponds to the average growth rate used as regressor in the SWB regressions of
Easterlin (2017) and Veenhoven and Vergunst (2014) and filters out all cyclical
fluctuations within the estimation period. In particular, in the case of the transition of
ex-communist countries from communism to capitalism, the linear trend filter filters
out contraction-expansion cycles, which may take up to 20 years, and hence last

1See Easterlin’s (2017 Sect. 2) distinction between short-term fluctuations and long-term trends in
GDPpc.
2Layard et al. (2010) adopt a value of 9.5 for λ, but mention in their note of Table 6.5 that setting
λ 6.25 produces similar results.¼
3Hamilton (2017) criticizes the HP filter for introducing spurious dynamic relations in the cyclical
component that have no basis in the underlying data-generating process. However, for our purposes
of regressing SWB on primarily an appropriate GDPpc trend measure, the HP filter seems more
suitable than the alternative filter that is presented by Hamilton (2017). Moreover, this alternative
filter generates similar results. See Kaiser and Vendrik (2018) for further discussion of this.



Fig. 2.1 Time paths for the Netherlands of: (left) lnGDPpc vs. trend lnGDPpc for λ ¼ 6.25, and
(right) trend lnGDPpc for λ ¼ ¼ 1

much longer than the usual business cycles. Easterlin (2017) makes the point that for
allowing the average growth rate GDPpc to filter out such transition cycles, the
estimation period should be long enough, i.e. at least roughly 20 years for transition
countries. Generally, in order to test for a long-term correlation between SWB and
GDPpc in countries over time, the most appropriate filter of GDPpc is one that
corrects for all cyclical fluctuations - no matter their duration. Such a filter is the
linear trend filter of GDPpc with λ ¼ 1, which thus seems more suitable for this
purpose than HP filters of GDPpc with lower values of λ as used by Layard et al.
(2010) and Sacks et al. (2013).
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6.25 vs. trend lnGDPpc for λ

We distinguish between tests of the paradox that apply to groups of countries and
tests that apply to individual countries. Unfortunately, the linear time trend filter can
only be used for testing the Easterlin Paradox for groups of countries. In the case of
tests for individual countries, one cannot control for an autonomous time trend when
using such a filter due to perfect collinearity of the time trend with the filtered GDPpc
series. However, a HP filter of GDPpc with λ ¼ 6.25 can be used since it is not
perfectly collinear with a linear time trend. Because a HP filter of GDPpc with
λ ¼ 6.25 only corrects for business cycle fluctuations up to about 8 years of length,
we refer to estimations with such a filter as tests of a medium-term version of the
paradox. Thus, we conceptually distinguish between long-term and medium-term
variants of the paradox.

Therefore, combining all the distinctions made above, we can distinguish the
following five variants of the Easterlin Paradox:

EPgl: Whereas at a point in time happiness varies positively with income both
among and within countries, over time countries with a higher long-term rate of
economic growth in a certain group of countries do not exhibit a more positive
change in average happiness when controlling for a common time trend (Easterlin
2017, p. 316; Veenhoven and Vergunst 2014).

EPgm: Whereas at a point in time happiness varies positively with income both
among and within countries, over time countries with a higher medium-term rate
of economic growth in a certain group of countries do not exhibit a more positive
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change in average happiness when controlling for a common time trend (Layard
et al. 2010; Sacks et al. 2013).

EPi0: Whereas at a point in time happiness varies positively with income within
countries, over time average happiness in a particular individual country does not
trend upward as average income trends upward (Easterlin 1974).4

EPil (not testable!): Whereas at a point in time happiness varies positively with
income within countries, over time a higher long-term rate of economic growth in
a particular individual country is not associated with a more positive change in
average happiness when controlling for a country-specific time trend.

EPim: Whereas at a point in time happiness varies positively with income within
countries, over time a higher medium-term rate of economic growth in a partic-
ular individual country is not associated with a more positive change in average
happiness when controlling for a country-specific time trend.

We test these different versions of the Easterlin Paradox except the non-testable
EPil for European countries by estimating country-panel equations for mean life
satisfaction that include long- or medium-term trend and cyclical components of
GDPpc and country dummies as regressors. Throughout, we take the first parts of the
paradox’ variants (i.e. correlations of happiness and income within and among
countries) for granted because their validity has been confirmed in numerous
empirical studies (e.g., Deaton 2008; Sacks et al. 2012, 2013). To account for
heterogeneity in the correlations of mean life satisfaction and trend GDPpc between
different country groups, we partition our total sample of 27 countries into sub-
samples consisting of Western and Northern European, Southern European, and
Eastern European countries.

Our main results are as follows. Concerning groups of countries, we find a clear
and robust confirmation of the paradox for the long as well as medium term for a
group of nine Western and Northern European countries. Moreover, we obtain a
non-robust rejection of the paradox for the medium term for a set of 11 Eastern
European countries. Concerning individual countries, the medium-term version of
the paradox (EPim) clearly holds for the nine Western and Northern European
countries, but is significantly rejected for Greece, Ireland, Italy, and Spain. Thus,
in the latter four as opposed to the former nine countries, economic growth was
positively associated with changes in life satisfaction in the medium term. Regarding
the individual Eastern European countries, this also holds for Bulgaria, Lithuania,
and Poland, but for the other EE countries results are unreliable, partially due to the
limited length of the time series (11 years).

The remainder of this paper is organized as follows. Section 2.2 reviews the state
of the debate on the Easterlin Paradox in the literature. In Sect. 2.3 the estimation
equations for the tests of the different versions of the paradox are explained. Section

4We do not follow Easterlin (2017, p. 312) in extending the formulation of variant EPi0 to also
include the variation of happiness with income across countries. This is because EPi0 only concerns
the variation of happiness with income within countries. The same holds for the individual-country
variants EPil and EPim.



2.4 presents the data and descriptive statistics. Then, Sect. 2.5 discusses the estima-
tion results for groups of countries and individual countries, respectively. Finally,
Sect. 2.6 draws some general conclusions.
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2.2 State of the Debate

Variant EPi0 (non-positive time trend in average happiness) of the Easterlin Paradox
has been tested and confirmed by Easterlin (1974, 1995, 2017) for the USA, by
Easterlin (1995, 2005) and other happiness researchers (e.g., Layard et al. 2010, and
Clark et al. 2014) for many other developed countries, and by Easterlin (2009) for
several transition countries. On the other hand, Veenhoven (2011) has estimated
trends in mean life satisfaction for 15 developed countries over the period 1970–
2010 and has found significant positive trends for seven of these countries. As
GDPpc trended upwards in the period considered in all the 15 countries,
Veenhoven’s results imply a rejection of EPi0 for the seven developed countries
with significant positive trends in life satisfaction. Similarly, Sacks et al. (2012)
report that six out of nine European countries in the period 1973–1989 show a
significantly positive regression relationship between average life satisfaction and ln
(GDPpc) (see their Fig. 6). Because GDPpc trended upward in all the nine countries,
these regressions may be interpreted as tests of EPi0, with the important limitation
that these tests do not correct for business-cycle fluctuations in GDPpc. However, as
argued above, EPi0 is not an appropriate version of the Easterlin Paradox and should
be replaced with the country-specific medium-term variant EPim of the paradox, as
this controls for an autonomous time trend, and hence for possible spuriousness
driven by trends in other determinants of happiness.

Most tests of the Easterlin Paradox in the literature are tests of EPgl and EPgm on
the level of groups of countries. The long-term version EPgl has been tested using
cross-country regressions of average rates of change in SWB on average growth
rates of GDPpc by Easterlin, Veenhoven, and their co-workers. On the one hand,
Easterlin and colleagues (see, e.g., Easterlin et al. 2010; Easterlin and Sawangfa
2010; Easterlin 2015, 2017) consistently find confirmations of EPgl for groups of
developed countries, developing countries, transition countries, and all countries
taken together. On the other hand, Veenhoven and Vergunst (2014) find a rejection
of EPgl for a large combined data set of countries and attribute the differences of
their results with those of Easterlin et al. (2010) to the comparatively much larger
size of their data set. Furthermore, they find that the correlation between happiness
and economic growth is quite strong in the 20 lower-income nations in their data set
and relatively small in the high-income nations (Table 4b). However, Veenhoven
and Vergunst’s approach is extensively criticized by Easterlin (2017).

Layard et al. (2010) and Sacks et al. (2013) also test the Easterlin Paradox on the
level of groups of countries using country-panel regressions. However, they test the
time-series correlation of SWB with (less appropriate) medium-term rather than
long-term trends in GDPpc because they use HP filters with λ ¼ 9.5 and 6.25,
respectively. Employing Eurobarometer data for average life satisfaction in a group



of 16 mainly Western European countries over the period 1973–2007, Layard et al.
(2010) find insignificant coefficients of medium-term trend GDPpc in panel regres-
sions of average life satisfaction while controlling for country-fixed effects, a time
trend or year dummies, the cyclical GDPpc component, the unemployment rate, and
the inflation rate. In our terminology, they thus test for and confirm EPgm for this
group of Western European countries. However, the control for the unemployment
rate may cause underestimation of the total effect of medium-term trend GDPpc, as
parts of that effect may run via induced medium-term changes in the unemployment
rate. Contrariwise, Sacks et al. (2013), using several data sets for average SWB in
groups of countries all over the world and estimating country-panel regressions of
average SWB on medium-term trend GDPpc similar to those of Layard et al., find
significant positive correlations of SWB and trend GDPpc in most of their data sets
for the world as a whole. Moreover, when using Eurobarometer data for average life
satisfaction (in a group of 30 European countries over the period 1973–2009), they
find a significant positive correlation of SWB and trend GDPpc as well. However,
they do not find significant correlations for their Gallup World Poll data set for a
“ladder-of-life” version of SWB in a world-wide group of 141 countries in the period
2005–2011 and for Latinobarometro data for average life satisfaction in 18 Latin
American countries in the period 2001–2010.
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An interesting study by Proto and Rustichini (2013) moves the analysis forward
by analysing the relation between GDPpc and life satisfaction without imposing a
functional form on the term for GDPpc. They specify the variation of GDPpc in
terms of quantiles and run micro-macro-panel regressions of life satisfaction data
from the World Values Survey and Eurobarometer on the GDPpc quantiles while
controlling for country- and year-fixed effects, individual employment status, and
personal income. These regressions reveal a non-monotonic relation between
GDPpc and life satisfaction which is significantly positive for poorer countries and
regions, but becomes insignificant for richer countries/regions, and even turns
significantly negative for the richest countries/regions. This suggests a rejection of
the medium-term variant EPgm of the Easterlin Paradox for poorer countries and
regions, but not necessarily of the more appropriate, long term variant EPgl because
the time series for the poorer countries and regions are too short for that. Another
limitation of these tests is that the use of controls for individual employment status
and personal income may either lead to an overestimation of the medium-term
effects of GDPpc since effects of country-specific business cycles other than on
individual employment status and personal income are not controlled for, or lead to
an underestimation of the total medium-term effects of GDPpc since parts of that
effect may run via induced medium-term changes in individual employment status
and personal income. This ambiguity makes the use of these controls problematic.5

5Beja (2014) and Opfinger (2016) also test for the Easterlin Paradox, but in our view the dynamic
model of Beja is mis-specified (missing levels of lnGDPpc), and Opfinger only uses the last two
waves of the WVS, which implies an estimation period of 5–7 years that is much too short to test the
Easterlin Paradox in a reliable way. Furthermore, there is no control for cyclical fluctuations in
GDPpc.
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2.3 Estimation Strategy

In this paper we focus on estimations that use the long-term HP filter (with λ ¼ 1)
for groups of countries and the medium-term HP filter (with λ ¼ 6.25) for individual
countries as these most closely correspond to the two most appropriate testable
versions of the paradox (EPgl and EPim; see Sect. 2.1). See Kaiser and Vendrik
(2018) for extensive discussion of our estimation strategy and results when using the
medium-term filter for groups of countries (corresponding to EPgm) and the long-
term filter for individual countries (corresponding to EPi0).

2.3.1 Estimation Equations for Testing the Country-Group
Variants of the Easterlin Paradox

We begin with our approach to testing the long-term group variant EPgl of the
Easterlin Paradox. The baseline equation has the form

LSct ¼ β trend lnGDPpcct þ γ cyclical lnGDPpcct þ
X

t0
δt0dt0

þ
X

c0
αc0dc0 þ εct, ð2:1Þ

where LSct is mean life satisfaction in country c in year t, trend ln GDPpcct and
cyclical ln GDPpcct are the long-term (λ ¼ 1) trend and cyclical components of
ln GDPpcct, dt0 and dc0 represent year and country dummies, and εct is the error term.
The year and country dummies account for, respectively, year-specific country-
invariant determinants like differences in survey design across waves and common
time trends and shocks, and country-specific time-invariant determinants like insti-
tutions and cultural differences in SWB scale use. The error term is clustered over
countries to account for heteroscedasticity and serial correlation, which both occur in
our estimations (Angrist and Pischke 2009, Ch. 8).

To test for EPgl6 we then conduct two-tailed t tests of a null hypothesis of equality
to zero of the parameter β of trend ln GDPpcct against the alternative hypothesis of
non-equality of β to zero. If such tests fail to reject the null hypothesis or if the sign
of β is negative, EPgl is confirmed. If the null hypothesis is rejected and the sign of β
is positive, EPgl is rejected. Alternatively, we conduct one-tailed tests of the null
hypothesis β ≤ 0 against the alternative hypothesis β > 0. If such tests fail to reject
the null hypothesis, EPgl is confirmed, whereas a rejection of the null hypothesis
implies a rejection of EPgl. As p values in one-tailed tests are half of those in the

6When using an HP filter with λ ¼1 for an estimation period of much less than 20 years (see Sect.
2.1), the following applies to the medium-term version EPgm.



two-tailed tests, EPgl will more easily be rejected at conventional significance levels
by the one-tailed tests than by the two-tailed tests.
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The estimate of β is only driven by cross-country variation in the trend GDPpc
growth rates, since trend GDPpc growth rates in individual countries are constant
over time (see Fig. 2.1 (right)). These trend GDPpc growth rates correspond to the
average long-term GDPpc growth rates that are used as regressor in regressions of
average annual SWB changes in the methodology of Easterlin et al. and Veenhoven
and Vergunst (2014). However, a difference with our approach is that Easterlin et al.
and Veenhoven and Vergunst follow a two-step procedure in which they first
estimate long-term average rates of changes in mean SWB and GDPpc (in percent-
ages) and then regress these average rates of change on each other, whereas we
directly regress mean SWB levels in the countries on long-term trend lnGDPpc over
time. A disadvantage of Easterlin’s and Veenhoven and Vergunst’s procedure is that
the estimated average rates of change in mean SWB tend to be unstable (i.e. sensitive
to adding or dropping observations) in samples with few observations per country (e.
g. the WVS). According to a conventional rule of thumb in econometrics, stable
estimates of regression coefficients require an amount of observations which is at
least ten times the number of explanatory variables in the regression. Although the
resulting measurement error in SWB trends may be random in large country
samples, it may raise standard errors in the regression coefficients of the long-term
GDPpc growth rate and therefore decrease the chances of rejecting EPgl. In the
country-panel approach of Layard et al. (2010) and Sacks et al. (2013) that we
follow, this complication is avoided by directly regressing SWB levels in countries
on trend lnGDPpc over time with enough panel observations to get stable, and hence
reliable, estimates of coefficient β of trend ln GDPpcct in Eq. 2.1.

A concern in our country-panel approach is that with a clustered error term, the
asymptotic standard errors of the regression coefficients need to be corrected for the
low number of clusters, i.e. countries, in the sample and subsamples that we use
(from 4 to 27; about 50 is the minimal required number of clusters, see Cameron and
Miller 2015, Section VI). Therefore, we employ the command regress y x, vce
(cluster) in Stata, which includes a finite-sample adjustment of the cluster-robust
standard errors and uses a T distribution with G-1 degrees of freedom instead of a
standard normal distribution for t-tests based on these standard errors (G denotes the
number of clusters). However, even with both adjustments, Wald tests tend to over-
reject (op. cit.). For us, the remaining downward bias in the cluster-robust standard
errors will lead to too high a likelihood of rejection of the null hypothesis (either h0:
β ¼ 0 or h0: β ≤ 0) of trend ln GDPpcct in Eq. 2.1, and hence rejection of the
paradox. Therefore, we need a more reliable test, which we obtain by correcting for
the first-order serial correlation over time more directly than by clustering standard
errors over countries. Such correlation signals the joint effect on life satisfaction of
lags of trend and cyclical lnGDPpc and lags of and serial correlation in time-varying
omitted variables (see Vendrik 2013, and Angrist and Pischke 2009, Sect. 8.2.2),
which implies that Eq. 2.1 represents a dynamically incomplete model. The serial
correlation, and hence the resulting downward bias in the standard errors of the
parameter estimates, can be largely reduced by making Eq. 2.1 dynamically more



–

complete with the addition of one-year lagged mean life satisfaction to the right-hand
side of Eq. 2.1.7 This yields
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LSct ¼ β trend lnGDPpcct þ γ cyclical lnGDPpcct þ
X

t0
δt0dt0

þ φLSct–1 þ
X

c0
αc0dc0 þ εct: ð2:2Þ

The lagged life satisfaction term picks up the joint effect of lags of trend and
cyclical lnGDPpc and lags of and serial correlation in time-varying omitted vari-
ables. As the estimate of parameter φ turns out to be significantly positive in our
estimations, the initial effect8 β Δtrend ln GDPpcct of a change in trend ln GDPpcct
in year t on life satisfaction is reinforced in year t + 1 by φβ Δtrend ln GDPpcct, in
year t + 2 by φ2β Δtrend ln GDPpcct etc. In the end, this reinforcement process will
converge to a total long-run effect β

1–φ Δtrend lnGDPpcct of the change in

trend ln GDPpcct in year t on life satisfaction (see Vendrik (2013) for more complete
dynamics9). In this case, EPgl is tested via a null-hypothesis of equality to zero or
non-negativity of the long-run effect β

1 φ of trend ln GDPpcct.

The dynamic-model concept of a long-run effect should be distinguished sharply
from the concept of a long-term effect in the macro-economic time series context of
the analysis of the Easterlin Paradox. Whereas 90% convergence to a long-run life
satisfaction equilibrium usually takes place within a range of 1–11 years10, the
expression “long term” refers to time periods of at least 20 years or so. In the
presence of country-fixed effects our estimate of φ in Eq. 2.2 will suffer from a
downward Nickell bias. To correct for this Nickell bias, we apply a bias-corrected
least squares dummy variables (BCLSDV) estimator in Stata to correct for the
Nickell bias in the coefficient of lagged life satisfaction (see Bruno 2005a), for the
underlying econometrics). The command for this estimator calculates bootstrap
standard errors of the parameter estimates of Eq. 2.2, which are sufficiently reliable

7Because our regressors are likely not strictly exogenous, eliminating the serial correlation by a
Prais-Winston or Cochrane-Orcutt transformation of the error term would not lead to consistent and
efficient standard errors of the parameter estimates (Wooldridge 2003, Sects. 12.3 and 12.5).
8We here use the term “effect” rather than “correlation” because a dynamic model like Eq. 2.2
usually presupposes causality from the right-hand-side variables to the left-hand-side variable of the
equation. Although testing of the Easterlin Paradox only involves correlations, dynamic-model
concepts like short and long-run effects are more generally applicable to correlations as well.
9In that analysis adaptation of individual life satisfaction to income changes is modelled. In the
simplified dynamics in the present paper such adaptation is implicitly and partially incorporated in
the contemporaneous effects of the trend and cyclical lnGDPpc variables. See, however, the end of
the next section for an extension that explicitly models adaptation of life satisfaction to medium-
term changes in lnGDPpc.
10The number of years τ within which convergence for 90% takes place can be calculated as φτ ¼
1–0.9 ¼ 0.1 or τ ln φ ¼ ln0.1 or τ ¼ ln0.1/lnφ. For estimates of φ between 0.1 and 0.8 this yields
1.0 < τ < 10.3 (cf. Vendrik, 2013).



when the remaining serial correlation of the error term of Eq. 2.2 turns out to be
weak.
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In line with Easterlin (2017), we apply two criteria for including countries in our
tests of the Easterlin Paradox. First, to obtain a less heterogeneous sample in terms of
population size, countries must have more than one million inhabitants. Second, the
available surveys for average life satisfaction in a country should minimally span
10 years and at least one complete cycle of GDPpc.

2.3.2 Estimation Equations for Testing the Individual-
Country Variants of the Easterlin Paradox

Apart from our above argument that variant EPi0 of the Easterlin Paradox is not an
appropriate version of this paradox, a limitation in the estimation of time trends in
average happiness in individual countries as conducted in the literature (see Sect.
2.2), is that these estimations do not control for differences in survey design across
waves. It is not possible to obtain reliable estimates of time trends of average
happiness in individual countries from separate regressions while controlling for
wave or time-fixed effects because such fixed effects then pick up part of the time
trend. A partial solution to this problem is offered by Easterlin (2017, p. 319). He
estimates time trends of average happiness in individual countries by adding inter-
actions between country dummies and year to a country-panel regression of average
happiness on year while controlling for country-fixed effects as well as two dummies
for specific changes in survey design.

To test medium-term variant EPim11 of the Easterlin Paradox for individual
countries separately, we extend this approach in several directions. Firstly, we
replace in Eq. 2.1 the main effects of trend ln GDPpcct and cyclical ln GDPpcct,
for λ ¼ 6.25 by their interactions with country dummies, and add interactions of a
time trend with the country dummies. Secondly, we drop the year-fixed effects as
they would otherwise pick up part of the time trend for the reference country of the
country dummies. Thirdly, since standard errors of the interaction coefficients based
on clustered error terms implode as the effective number of clusters for each country-
specific coefficient estimate is only one, the serial correlation in the error terms is
now controlled for by adding interactions of one-year lagged life satisfaction (cf. Eq.
2.2) with the country dummies to Eq. 2.1. Fourthly, to control for different preceding
questions affecting responses to the life satisfaction equation, we select waves such
that the number of distinct preceding questions across time is minimised. We then
include dummies for the remaining different preceding questions in our estimation
equations. Because the number of these dummies is still large (ten), insignificant
dummies are dropped from the regressions (see footnote 26 for more details).

11See Kaiser and Vendrik (2018) for our similar approach to testing EPi0.
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Implementing all these modifications results in an estimation equation of the form

LSct ¼
X

c0
βc0dc0 trend lnGDPpcc0t þ γc0dc0 cyclical lnGDPpcc0t þ δc0dc0 year½

× þφc0dc0LSc0t–1 þ αc0dc0 ] þ
X

p
δpdp þ εct,

ð2:3Þ

where dp represents dummies for different preceding questions. The interaction
coefficients indicate country-specific correlations of mean life satisfaction with
trend ln GDPpcc't, cyclical ln GDPpcc0t, year, and lagged mean life satisfaction,
respectively. Analogously to Eq. 2.2, country-specific long-run correlations of mean
life satisfaction with trend ln GDPpcc't, cyclical ln GDPpcc't, and year are given by
βc0/(1 – φc0), γc0/(1 – φc0), and δc0/(1 – φc0), respectively. Here we have no
downward Nickell bias in the country-specific estimates of φc0 as these estimates
are only driven by the single cluster of observations for the specific country and
Nickell bias only occurs with more than one cluster. Given the implosion of
clustered standard errors, merely heteroscedasticity-robust or bootstrap standard
errors can be used when serial correlation is small. We give preference to the type
of standard errors which tend to be larger, as these seem to suffer less from finite-
sample bias. For the bootstrap estimation of standard errors we chose to draw
samples independently for each country, as this seems to be the appropriate method
for the interaction coefficient estimates and since sampling across all countries broke
down.

Because the number of country-specific observations may be too low for a
number of countries, in some robustness regressions we replace the country-specific
interactions of cyclical ln GDPpcc't and/or LSc0t–1 with their main effects. To correct
for the Nickell bias in the non-country-specific coefficient of LSc0t–1 we again apply
the BCLSDV estimator of Bruno (2005a, b). However, now we do not use the
bootstrap standard errors of the other coefficient estimates of Eq. 2.3 from this
estimator, but calculate bootstrap-with-strata standard errors in a regression of Eq.
2.3 where the coefficient of LSc0t–1 has been fixated on the bias-corrected BCLSDV
estimate. We follow this procedure because the required strata option for the
interaction coefficient estimates (see above) is not available in the calculation of
the bootstrap standard errors of the BCLSDV estimator. This specification is also our
baseline for the Eastern European countries, where we only have 12 available
observations per country. We then further run a robustness regression in which the
interaction term for year has been replaced by its main effect. However, the latter
regression is not very reliable as a test of the Easterlin Paradox for individual
countries because country-specific correlations of mean life satisfaction with trend
GDPpc are then only controlled for by a common time trend. Because of this
concern, the much shorter time series, and the different levels and development of
GDPpc of East as compared with Western European countries, we estimate the
various variants of Eq. 2.3 for subgroups of Western and Eastern European countries
separately.
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A final concern is that country-specific estimates of φc0 and standard errors of all
coefficient estimates are still biased for countries for which, after the addition of the
interactions of one-year lagged life satisfaction, significant serial correlation in the
error term continues to exist. In robustness checks and to diminish this serial
correlation, we add country-specific interactions of one-year lagged
trend lnGDPpcc0t–1 to the above variants of Eq. 3.3 for the Western European
countries. For countries for which the estimate of the interaction coefficient βc0 of
trend ln GDPpcc't is significant and positive and the estimate of the interaction
coefficient β–1c0 of trend lnGDPpcc0t–1 is significant and negative, the latter
coefficient estimate can be interpreted as modelling adaptation of life satisfaction
to medium-term changes in GDPpc. For all countries, long-run correlations of mean
life satisfaction with trend ln GDPpcc't are given by (βc0 + β 1c0)/(1 φc0).

12

2.4 Data and Descriptive Statistics

We use data from the nationally representative Eurobarometer surveys, ranging from
1973 to 2015. To elicit responses on life satisfaction, respondents are typically asked
the following question: “On the whole, are you very satisfied, fairly satisfied, not
very satisfied or not at all satisfied with the life you lead?” with response options:
“Very satisfied (1), fairly satisfied (2), not very satisfied (3), not at all satisfied (4)”.
In most years more than one EB survey took place. In order to obtain country-year
averages of life satisfaction, we take the mean of all responses in a given year and
country.

For our estimations concerning groups of countries to test EPgl, we include all
waves apart from those in which the set of response options or question format
deviate from the format given above. We exclude these waves because such framing
effects can have substantial effects on response patterns (Diener et al. 2013b).
Henceforth, we will refer to this set of waves as “EB Standard”. Since we cannot
use year-fixed effects in our country-specific estimations that test EPim (see Sect.
2.3.2), it is even more crucial for our purposes that country-year means of life
satisfaction remain comparable over time. However, questions that immediately
precede the life satisfaction question may impact answers to the life satisfaction
question (see, e.g., Easterlin 2017). For our estimations in Sect. 2.5.2, we therefore
select waves such that the number of distinct preceding questions across time is
minimised, while continuing to have at least one EB wave available per year. This
allows us to use dummies for preceding questions without them being collinear with
the time trend of the reference country. We will call this set of waves “EB
Restricted”. In total, “EB Standard” and “EB Restricted” cover 35 countries for
the years 1973 to 2015. Of these we exclude Cyprus, Luxembourg, and Malta

12This expression follows from noting that in the long-run equilibrium current and past values of all
variables are equal to each other.



because their populations do not exceed our threshold of one million inhabitants. We
additionally exclude Albania, Iceland, Macedonia, Montenegro, Norway, and Serbia
because they are observed for fewer than 10 years (see Sect. 2.3.1). This leaves us
with 27 countries in total.
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We use real and PPP-adjusted data on GDP per capita (GDPpc) for all estimations
(in constant 2010 international $). We primarily rely on data from the OECD (2017).
Since not all European countries and years are covered by this data set, we supple-
ment it with various other sources. We thus mainly use constant GDPpc data from
the World Bank (2017) for Bulgaria, Croatia, and Romania. We also use this data for
Ireland in 2015 because the OECD data for Ireland shows an implausible growth rate
of 22% in that year.13 The OECD does not provide data on GDPpc for West and East
Germany separately. For all years prior to 1991, we therefore use UNCTAD (2017)
data for West Germany and data from Henske (2009) for East Germany. For years
since 1991 we use data from Destatis (2017a). In cases where the OECD data does
not extend far enough into the past, we use data from Penn World Tables (expen-
diture-side real GDP) (Feenstra et al. 2015). Finally, to minimize end-point problems
in the estimation of the Hodrick-Prescott filter with λ ¼ 6.25, we use GDPpc
projections by the IMF (2016) for the years 2016–2021. As this series is expressed
in current prices, we convert this series into constant prices using the inflation
projections from the IMF for these years. For some robustness tests we include the
unemployment and the inflation rate to our estimations. We source this data from the
OECD and secondarily the World Bank. We additionally use data from the German
Bundesagentur für Arbeit (2017) and DeStatis (2017b) to have distinct series for
West and East Germany.

In our analyses we distinguish between Eastern and Western European countries
because of their very different levels of GDPpc, the fact that most Eastern European
countries went through an economic transition from communism to capitalism, and
the much different observation windows we have available for each group.14 Mean
levels of life satisfaction and GDPpc in the period 2004–2015 are clearly higher
amongst Western than amongst Eastern European countries (3.07 vs. 2.68 and
$38,017 vs. $21,762, respectively). However, the subset of Southern European
countries (Spain, Greece, Italy, Portugal) falls short of that tendency and has a
mean LS (¼ 2.61) and a mean GDPpc (¼ $30,386) closer to the Eastern European
countries.

13This extreme growth was largely driven by an accounting trick of a number of multinational
companies (Inman, 2016). Therefore, this change in GDPpc is unlikely to have had an impact on
living standards. The World Bank data set records a growth of only 7%.
14Mean T is 35 for the Western European countries and 13 for the Eastern European countries.
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2.5 Results

2.5.1 Results for Groups of Countries

In this section we present the results for groups of countries15 when using the HP
filter with λ ¼ 1, which is suitable for testing the long-term version EPgl of the
paradox. However, the estimation period is too short for the Eastern European
countries to actually allow for tests of the long-term version of the paradox. When
we present results for this group alone, we therefore label these results as results
about the medium-term variant EPgm of the paradox.16

We begin with presenting the estimation results for Eq. 2.1. First, we estimate this
equation for the group of all 27 European countries selected in Sect. 2.4. Figure 2.2
(left) presents a scatterplot for this country group in which residuals from regressing
Eq. 2.1 without trend lnGDPpc are plotted against residuals from regressing
trend ln GDPpcct on the country and year dummies. The linear regression fit of
this cloud of data points is rising, but only slightly and the slope as given by the
coefficient estimate 0.10 of trend lnGDPpc in column (1) of Table 2.1, turns out to be
strongly insignificant. However, a striking feature in the scatter diagram in Fig. 2.2
(left) is that the data points for Ireland (as indicated by red dots) are outliers with
extremely low and high values of the residual of trend lnGDPpc (which represents
the double difference of trend lnGDPpc with respect to its time and country means).
This raises the question on the impact of these outliers, which becomes visible in
Fig. 2.2 (right) where we drop Ireland. This leads to a remarkably strong rise in the
slope of the regression line, which is reflected in a marginally (p¼ 0.10) significant17

and much larger coefficient estimate of 0.62 for trend lnGDPpc in column (2) of
Table 2.1. The result of column (1) was hence largely driven by the outlier Ireland.
Therefore, we drop Ireland from the subsequent regressions in this section.

Thus, for our sample of 26 European countries without Ireland the long-term
variant of the Easterlin Paradox is marginally rejected. However, Proto and
Rustichini (2013) found a non-monotonic relation between GDPpc and life satisfac-
tion, which is significantly positive for poorer countries/regions, but insignificant or
significantly negative for richer countries/regions. This suggests that our rejection of
the paradox may be driven by the subgroup of the 13 less developed Eastern
European countries with their lower mean GDPpc. Therefore, in column (3) we
drop these countries from the regression, leaving us with 13 mainly Western

15Here we use “EB-Standard” data.
16In Kaiser and Vendrik (2018) we extensively discuss the results of our tests when setting λ¼ 6.25
which more closely corresponds to tests of EPgm. These results are very similar to those for λ¼1,
the main difference being slightly more reliably significant coefficients for sets of Eastern European
countries.
17In this study we call an estimate (strongly) significant when its p-value in a two-tailed t test is
below 0.05 (0.01), and marginally significant when its p value in a two- or one-tailed t test is higher
than 0.05, but lower than 0.10. In the latter case we mention the p value in parentheses, which refers
to a two-tailed t test unless it is explicitly stated that it refers to a one-tailed t test.



Fig. 2.2 Scatterplots of residuals of regression of Eq. 2.1 for the long termwithout trend lnGDPpcct
against residuals of regression of trend ln GDPpcct on year and country dummies for all countries
with Ireland marked in red (left) and when omitting Ireland (right)

European countries without Ireland (EU-13). For this EU-13 the coefficient estimate
is insignificant, but surprisingly it is even larger in size than for the total group of 26
European countries without Ireland (0.78 vs. 0.62). The large standard error (0.76) of
this estimate may be due to strong heterogeneity in the effects of differences in long-
term economic growth on life satisfaction across different (groups of) EU-13
countries. Given the strong sensitiveness of mean life satisfaction in the Southern
European (SE) countries Greece, Italy, Spain, and Portugal to the recent Euro crisis
and their lower mean GDPpc, the large size of the coefficient for the EU-13 may be
driven by this group of four SE countries. This is also suggested by the scatter
diagram for the EU-13 in Fig. 2.3 (left) in which the data points for the four SE
countries are indicated by red dots. Dropping these data points from the regression,
we obtain Fig. 2.3 (right) with a slope that is virtually flat. This is reflected by the
strongly insignificant and very small coefficient 0.01 of trend lnGDPpc in the
regression for the nine remaining Western and Northern European countries in
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Table 2.1 Baseline Results for Eq. 2.1 for the Long Term

(1) (2) (3) (4) (5) (6)

All All, no IE EU-13 EU-9 SE EE

Trend LnGDPpc 0.095 0.616* 0.783 0.014 1.425 0.477*

(0.125) (0.356) (0.762) (0.556) (1.250) (0.228)

Cyclical LnGDPpc 0.765*** 0.782*** 0.872*** 0.159 0.527 0.832**

(0.137) (0.150) (0.176) (0.324) (0.413) (0.275)

R-squared 0.943 0.945 0.931 0.934 0.885 0.938

Number of Countries 27 26 13 9 4 13

Number of Observations 666 624 454 315 139 170

Note: Estimated with Stata’s ‘regress’ command. Country and year dummies included. Country-
clustered standard errors in parentheses. Significance levels: for two-tailed t test: +: p < 0.20, *:
p < 0.10, **: p < 0.05, ***: p < 0.01; for one-tailed t test: +: p < 0.10, *: p < 0.05, **: p < 0.025, ***:
p < 0.005



Fig. 2.3 Scatterplots of residuals of regression of Eq. 2.1 for the long term without trend
ln GDPpcct against residuals of regression of trend ln GDPpcct on year and country dummies for
the group of EU-13 countries with Southern European countries marked in red (left) and when
omitting Southern European countries (right)

column (4) of Table 2.1. Thus, in this subgroup of highly developed countries (EU-
9) a higher long-term growth of GDP per capita was not associated with a more
positive change in average life satisfaction. So, the group of these nine Western and
Northern European countries clearly satisfies the long-term-variant EPgl of the
Easterlin Paradox.18
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Figure 2.3 also suggests that when we restrict the regression to the four Southern
European countries, the coefficient of trend lnGDPpc will be significant, positive,
and large. However, column (5) of Table 2.1 shows that although this coefficient is
indeed large and positive, it is not statistically significant (p ¼ 0.34). The large
standard error that drives this (1.25) seems to be due to the coefficient of trend
lnGDPpc being identified by only three19 differences in country-specific observa-
tions for the average growth rate of GDPpc. Finally, column (6) shows that for the
group of 13 Eastern European (EE) countries the coefficient of trend lnGDPpc is
marginally (p¼ 0.06) significant, positive, and large. Thus, in this group of countries
(with their short estimation period) a higher medium-term growth of GDP per capita
was associated with a more positive change in average life satisfaction. This implies
a marginal rejection of the medium-term-variant EPgm of the Easterlin Paradox for
this group of countries. Because these countries had a lower mean GDP per capita
than the Western and Northern European countries, this is in line with the signifi-
cantly positive relation between GDPpc and life satisfaction for poorer countries and
European regions as found by Proto and Rustichini (2013).

However, especially the last result may be biased due to the small number (13) of
country clusters. Clustered standard errors of the parameter estimates then tend to be

18The coefficient of cyclical lnGDPpc is insignificant for this group of countries as well, so even
cyclical fluctuations in GDPpc were not associated with changes in average life satisfaction in these
countries.
19Given this extremely low number of effective observations, we also run a robustness regression of
Eq. 2.1 for this group of countries without cyclical lnGDPpc. This yields a coefficient of 1.66 with a
standard error of 1.11 (p ¼ 0.23), which is close to marginally significant in a one-tailed t test.



underestimated (see Sect. 2.3.1). In our case this downward bias in the standard
errors is likely to be especially strong as tests for first and second-order serial
correlation of the error term (see Wooldridge 2003, pp. 399–402) in Eq. 2.1 show
strong positive first-order serial correlation (in the order of 0.50–0.70).20 We there-
fore reduce this first-order serial correlation by adding one-year lagged mean life
satisfaction to Eq. 2.1, yielding Eq. 2.2. Table 2.2 presents estimation results for Eq.
2.2 for the same groups of countries as those distinguished in Table 2.1 for Eq. 2.1.
Now, the long-run effects of trend lnGDPpc and cyclical lnGDPpc are the relevant
estimates that can be compared with the coefficient estimates in Table 2.1.21
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For the total sample of all 27 European countries, column (1) of Table 2.2 shows a
strongly significant and large bias-corrected coefficient of 0.81 for lagged life
satisfaction, which implies a strong persistence of mean life satisfaction. This
persistence does not only reflect a possible direct effect of lagged life satisfaction
on current life satisfaction, but also reinforcement of the effects of trend and cyclical
GDPpc, and those of omitted variables (e.g., health)22 on life satisfaction. A serial
correlation test for Eq. 2.2 shows that, as a result of the addition of the lagged life
satisfaction term, all first-order and second-order serial correlation is eliminated (i.e.
becomes insignificant) except for marginally (p ¼ 0.08) significant, negative, and
small (–0.05) first-order serial correlation for the EU-13 countries. Hence, the
bootstrap standard errors of the parameter estimates calculated by the BCLSDV
estimator in Stata (see Sect. 2.3.1) are more reliable than those obtained from the
estimation of Eq. 2.1. The coefficient estimates for trend lnGDPpc and cyclical
lnGDPpc in column (1) of Table 2.2 can be interpreted as short-run effects of these
variables (see footnote 8 in Sect. 2.3.1), which is insignificant for trend lnGDPpc but
significant for cyclical lnGDPpc. The reinforcement of these effects results in much
larger long-run (LR) effects, which are nevertheless insignificant for trend lnGDPpc,
but significant for cyclical lnGDPpc. The size and standard error of the long-run
effect of trend lnGDPpc in Table 2.2 are both about twice as large as their equiva-
lents in Table 2.1. In general, the much larger standard errors of the long-run effects
in Table 2.2 not only reflect the downward bias of the standard errors estimates in
Table 2.1 due to the low number of clusters (13), but also the partial control for
serially correlated and time-varying omitted variables via the added lagged life
satisfaction term. Therefore, the estimates for Eq. 2.2 in Table 2.2 seem more reliable
than those for Eq. 2.1 in Table 2.1.

For the sample of 26 European countries without Ireland, column (2) of Table 2.2
shows a long-run effect of trend lnGDPpc, which is again somewhat larger than the

20The second-order serial correlation is significant for most groups, but relatively small (at most
0.16). We do not explicitly correct for that in the following.
21In time-series analysis a static equation like Eq. 2.1 is interpreted as the long-run-equilibrium
equation that corresponds to a dynamic equation like Eq. 2.2 (cf. Vendrik, 2013).
22In Eq. 2.2 such omitted variables work via changes in the error term which in the next year are
reinforced via the lagged life satisfaction term. This reinforcement also picks up the effects of
positive serial correlation in time-varying omitted variables. See Vendrik (2013) for a deeper
dynamic analysis.
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coefficient in column (2) of Table 2.1, but which is now only marginally (p ¼ 0.06)
significant in a one-tailed test. Hence, the marginal rejection of the Easterlin Paradox
for this group of countries in Table 2.1 is now ambiguous in Table 2.2. We also find
such weak evidence for a rejection of EPgl for the group of 13 mainly Western
European countries without Ireland (EU-13) in column (3) of Table 2.2 (one-tailed
p ¼ 0.08), which is in contrast with the insignificant result in Table 2.1 and which is
due to the much larger size of the long-run effect of trend lnGDPpc. However, when
we drop the four Southern European countries in column (4) of Table 2.2, the long-
run effect of trend lnGDPpc is again strongly insignificant and even negative,
implying a clear confirmation of the long-term variant EPgl of the Easterlin Paradox
for this group of nine highly-developed Western and Northern-European countries
(EU-9).
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For the group of four Southern European countries column (5) of Table 2.2 shows
an insignificant long-run effect of trend lnGDPpc as well, which is consistent with
the result in column (5) of Table 2.1. However, for the group of 13 Eastern European
countries the strongly insignificant long-run effect of trend lnGDPpc in column (6) is
inconsistent with the marginally significant effect of trend lnGDPpc in column (6) of
Table 2.1. This is due to a much lower size as well as much larger standard error of
the estimate in Table 2.2. Especially the much smaller size of the latter estimate is
puzzling and may be driven by one or more outlier countries. Such outliers may be
Turkey because it is not an ex-communist country like the other EE countries, and
East Germany because it has been integrated with highly developed West Germany
since 1990 and has a much longer time series for life satisfaction in our dataset than
the other EE countries (since 1990 vs. 2004). When we drop these two countries
from the group of EE countries, the long-run effect of trend lnGDPpc as shown in
column (7) of Table 2.2 becomes much larger and marginally significant in a one-
tailed t test (p ¼ 0.07). In addition, an estimation of Eq. 2.1 for the remaining
subgroup of 11 EE countries yields a significant coefficient of trend lnGDPpc (with
size 0.568). We thus obtain weak evidence of a rejection of the medium-term variant
EPgm of the Easterlin Paradox for this group of 11 Eastern European countries (EE-
11).

We performed a number of checks to assess how robust these results are to
dropping or adding relevant control variables (particularly the unemployment and
inflation rate) and to restricting the estimation period. See Kaiser and Vendrik (2018)
for an extended discussion. Our estimates are qualitatively robust to most of these
checks. However, the weak rejection of the paradox for the group of EE-11 countries
turns out to be driven by an associated decline in the inflation rate and its positive
effect. Since long-term changes in the inflation rate should be considered a good
control in the sense of Angrist and Pischke (2009),23 the rejection of the Easterlin
paradox in our baseline regressions for this set of countries should be viewed as
possibly spurious.

23For example, economic reforms in a country and globalization may lead to both higher long-term
economic growth and lower inflation.



2 Different Versions of the Easterlin Paradox: New Evidence for. . . 47

In sum, for the group of Northern and Western European countries (EU-9) we
have obtained a clear and unambiguous affirmation of the long-term version of the
Easterlin Paradox. Moreover, we have obtained weak and non-robust evidence for a
rejection of EPgm for the set of Eastern European countries without Turkey and East
Germany. As explained earlier, the estimation period for the 11 Eastern European
countries is only 11 years (2004–2015), which includes short-term, but not medium-
term cycles of GDPpc that tend to last between roughly 15 and 30 years (see Sect.
2.1). Hence in the case of the EE-11 countries, the HP filter with λ ¼ 1 may only
provide us with tests of the medium-term version of the paradox.24 For a genuine test
of the more appropriate long-term variant EPgl for this country group longer time
series are needed.

2.5.2 Results for Individual Countries

In this section we present the results of testing the medium-term variant EPim25 of
the Easterlin Paradox for individual countries. Here we use “EB-restricted” data. Our
discussion starts with the groups of Western European countries and then moves on
to the group of Eastern European countries.

We estimate Eq. 2.326 for the group of 14 WE countries plus East Germany
(WE+).27 Column (1) of Table 2.3 presents the long-run effects of trend lnGDPpc
and cyclical lnGDPpc for all individual WE+ countries. The long-run effect of trend
lnGDPpc is (marginally) significant and positive for Greece (1.14), Ireland (0.26;
p ¼ 0.07), Italy (1.49), and Spain (0.86) in a two-tailed t test, and marginally
significant and positive for Portugal (0.58) only in a one-tailed t test (p ¼ 0.10).

24When using an HP filter with λ ¼ 6.25 we obtain somewhat larger and slightly more significant
estimates for this group of countries. Our rejection of EPgm is nevertheless non-robust in this case,
too. See Kaiser and Vendrik (2018) for an extended discussion.
25In Kaiser and Vendrik (2018) we also present tests of EPi0 (non-positive long-term time trend in
happiness) for Western European countries (plus East Germany). There we show that EPi0 is
robustly confirmed for Austria, Belgium, Greece, the Netherlands, Portugal, and West Germany,
but robustly violated for Denmark, Finland, France, Great Britain, Italy, and Sweden. For the other
countries the results are not robust. In the case of the Eastern European countries the limited
observation period does not allow for reliable tests of a long-term non-positive time trend in
happiness. Among these countries, we obtain (marginally) significant and positive medium-term
time trends for Bulgaria, Hungary, Lithuania, Latvia, Poland, and Romania.
26These regressions include only two significant dummies for the preceding questions. The first
dummy controls for a question on which political party the respondent supports (1979 and 1983
waves). The second dummy concerns a question on the share of friends appreciating talk about
politics (1998 wave). These dummies have long-run effects averaged across countries of –0.06
and 0.07, respectively.–
27We include East Germany here because East Germany has an estimation period that is much
closer to the Western European country group. See Kaiser and Vendrik (2018) for more
explanation.



Table 2.3 Baseline Results for Eq. 2.3 for WE+ Countries and the Medium Term

(1) (2) (3)

Standard
Main effect of
Cyclical LnGDPpc

Main effects of
Cycl. LnGDPpc and
L.Cycl. LnGDPpc,
interactions of
L.Trend LnGDPpc

Effect SE Effect SE Effect SE

Austria LR effect of
Trend
LnGDPpc

–1.362*** (0.490) –1.427*** (0.468) –1.450*** (0.515)

(T ¼ 20) LR effect of
Year

0.013** (0.006) 0.014** (0.006) 0.015+ (0.009)

Belgium LR effect of
Trend
LnGDPpc

0.442 (1.339) –0.016 (1.029) –0.146 (1.307)

(T ¼ 40) LR effect of
Year

–0.007 (0.022) 0.000 (0.016) 0.003 (0.024)

Denmark LR effect of
Trend
LnGDPpc

–0.120 (0.211) 0.174– (0.196) –0.240+ (0.175)

(T ¼ 40) LR effect of
Year

0.006* (0.003) 0.007** (0.003) 0.009*** (0.002)

East
Germany

LR effect of
Trend
LnGDPpc

–2.373** (1.062) –2.475*** (0.951) –2.357** (1.108)

(T ¼ 25) LR effect of
Year

0.057*** (0.020) 0.058*** (0.019) 0.056*** (0.021)

Finland LR effect of
Trend
LnGDPpc

0.403 (0.378) 0.311 (0.325) 0.285 (0.348)

(T ¼ 20) LR effect of
Year

0.001 (0.004) 0.003 (0.004) 0.000– (0.011)

France LR effect of
Trend
LnGDPpc

–0.154 (0.396) –0.153 (0.364) –0.264 (0.368)

(T ¼ 40) LR effect of
Year

0.008+ (0.005) 0.008+ (0.005) 0.011* (0.006)

Great
Britain

LR effect of
Trend
LnGDPpc

–0.585*** (0.157) –0.580*** (0.154) –0.547*** (0.156)

(T ¼ 40) LR effect of
Year

0.016*** (0.003) 0.015*** (0.003) 0.015*** (0.003)

Greece LR effect of
Trend
LnGDPpc

1.141*** (0.349) 1.154*** (0.351) 0.853*** (0.221)

(T ¼ 34) LR effect of
Year

–0.030*** (0.006) –0.030*** (0.006) –0.023*** (0.003)

(continued)
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Table 2.3 (continued)

(1) (2) (3)

Main effects of
Cycl. LnGDPpc and
L.Cycl. LnGDPpc,
interactions of
L.Trend LnGDPpc

Effect SE Effect SE Effect SE

Ireland LR effect of
Trend
LnGDPpc

0.255* (0.139) 0.310** (0.152) 0.269+ (0.166)

(T ¼ 40) LR effect of
year

–0.007+ (0.005) –0.010+ (0.006) –0.008 (0.006)

Italy LR effect of
Trend
LnGDPpc

1.490*** (0.141) 1.479*** (0.133) 1.455*** (0.171)

(T ¼ 40) LR effect of
Year

–0.018*** (0.002) –0.018*** (0.002) –0.017*** (0.004)

Netherlands LR effect of
Trend
lnGDPpc

–0.445+ (0.338) –0.351 (0.367) –0.302 (0.383)

(T ¼ 40) LR effect of
year

0.009+ (0.006) 0.007 (0.006) 0.007 (0.007)

Portugal LR effect of
Trend
LnGDPpc

0.577+ (0.449) 0.556 (0.512) 0.727+ (0.499)

(T ¼ 29) LR effect of
Year

–0.023** (0.009) –0.023** (0.010) –0.011 (0.025)

Spain LR effect of
Trend
LnGDPpc

0.863** (0.420) 0.996** (0.428) 0.805** (0.379)

(T ¼ 29) LR effect of
Year

–0.015* (0.007) –0.018** (0.008) –0.006 (0.008)

Sweden LR effect of
Trend
LnGDPpc

0.189 (0.439) 0.137 (0.383) 0.065 (0.373)

(T ¼ 20) LR effect of
Year

0.004 (0.006) 0.005 (0.005) 0.004 (0.004)

West
Germany

LR effect of
Trend
LnGDPpc

–0.861 (0.932) –0.851 (0.901) –0.438 (0.697)

(T ¼ 40) LR effect of
year

0.014 (0.013) 0.014 (0.013) 0.011 (0.010)

Number of Observations: 497 497 497

Note: Estimated with Stata’s ‘regress’ command, controlling for country-specific or main effects of
cyclical lnGDPpc, PQDs, and country dummies. T now indicates the number of effective observa-
tions that identifies the interaction coefficient for a particular country. Strata bootstrapped (400
replications) standard errors in parentheses. Significance levels: for two-tailed t test: +: p < 0.20, *:
p < 0.10, **: p < 0.05, ***: p < 0.01; for one-tailed t test: +: p < 0.10, *: p < 0.05, **: p < 0.025, ***:
p < 0.005



Interestingly, these are precisely the countries that suffered most from the recent
Eurocrisis. Thus, for these countries the medium-term variant EPim of the Easterlin
Paradox for individual countries is violated. Note that the positive long-run effects of
trend lnGDPpc for these countries go together with (marginally) significant negative
time trends. For the other countries the long-run effect of trend lnGDPpc is either
insignificant or (marginally) significantly negative (for Austria, East Germany, Great
Britain, the Netherlands, one-tailed p ¼ 0.09). Thus, for these individual countries
the medium-term variant EPim of the Easterlin Paradox is confirmed.
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For countries with less than 40 observations (Austria, East Germany, Finland,
Greece, Portugal, Spain, and Sweden) the number of observations may be too low to
lead to stable, and hence reliable, estimates of the four interaction terms for each
country in Eq. 2.3 (see Sect. 2.3.2). In column (2) of Table 2.3 we therefore replace
the interaction terms for cyclical lnGDPpc with its main effect. This yields qualita-
tively robust results except for insignificant effects of trend lnGDPpc for Portugal
and the Netherlands.

We observe (marginally) significant first-order serial correlation in the error terms
of the regressions in columns (1) (Greece, Spain, West Germany) and (2) (addition-
ally Denmark and Ireland). As explained above, this may result in a downward bias
to our standard errors. To reduce this serial correlation, we add country-specific
interaction terms for one-year-lagged trend ln GDPpcct-1 and a main effect of one-
year-lagged cyclical ln GDPpcct-1 to the regression in column (2). This yields the
estimates in column (3) of Table 2.3. These estimates are similar to those in column
(2), with again a rejection of the Easterlin paradox for Greece, Ireland, Italy, and
Spain, but now also marginally for Portugal. We further observe (marginally)
significant partial adaptation to medium-term changes in GDPpc for Greece, Ireland,
Portugal, and Spain, as well as full adaptation for West Germany.

The estimates of column (3) may again not be robust due to too few observations
for some countries.28 We therefore conducted a robustness test in which we used the
main effect of lagged life satisfaction instead of country-specific interactions. Our
results are robust to this test, except that we no longer find a significant rejection for
Ireland (this is likely driven by Ireland’s strong deviation from the uniform coeffi-
cient of lagged life satisfaction). We also tried dropping the interactions of lagged
trend ln GDPpcct-1 and the main effect of cyclical ln GDPpcct-1 from the previous
regression, which showed no qualitative change in the estimates. Finally, we also
checked for robustness against the impact of the recent Great Recession by
restricting the estimation period to the period before 2008, which again yielded
rejections of EPim for the same set of countries.

Overall, we conclude that the medium-term variant EPim of the Easterlin Paradox
is robustly violated for Greece, Ireland, Italy, and Spain, but robustly confirmed for
the nine Western and Northern European countries (EU-9). The latter confirmation is
consistent with the confirmation of EPgl for the EU-9 as a group of countries.

We now turn to Eastern Europe. For these countries, column (1) of Table 2.4
shows the long-run effects of trend lnGDPpc and year from a regression of Eq. 2.3,

28See Kaiser and Vendrik (2018) for a more extensive discussion of these robustness results.
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Table 2.4 Baseline Results for Eq. 2.3 for Eastern European Countries and the Medium Term

(1) (2)

Standard Main effect of Year

Effect SE Effect SE

Bulgaria LR effect of Trend LnGDPpc 1.516 (2.155) 0.957** (0.412)

(T ¼ 11) LR effect of Year –0.018 (0.051) –0.003 (0.006)

Croatia LR effect of Trend LnGDPpc 1.011 (2.108) 1.335 (1.708)

(T ¼ 11) LR effect of Year 0.004 (0.012) –0.003 (0.006)

Czech Republic LR effect of Trend LnGDPpc –1.253 (4.130) 0.421 (0.993)

(T ¼ 11) LR effect of Year 0.020 (0.035) –0.003 (0.006)

Estonia LR effect of Trend LnGDPpc 1.787 (1.740) 0.828 (0.684)

(T ¼ 11) LR effect of Year –0.018 (0.029) –0.003 (0.006)

Hungary LR effect of Trend LnGDPpc 3.527 (3.997) 3.530 (2.853)

(T ¼ 11) LR effect of Year 0.000 (0.027) 0.003 (0.006)

Latvia LR effect of Trend LnGDPpc 0.855 (1.531) 1.045* (0.582)

(T 11) LR effect of Year 0.042+ (0.032) 0.003 (0.006)

Lithuania LR effect of Trend LnGDPpc 1.540 (1.931) 0.895*** (0.324)

(T 11) LR effect of Year 0.024 (0.063) 0.003 (0.006)

Poland LR effect of Trend LnGDPpc 1.037 (2.987) 0.434* (0.244)

(T 11) LR effect of Year 0.024 (0.101) 0.003 (0.006)

Romania LR effect of Trend LnGDPpc 0.246 (3.138) 0.922+ (0.691)

(T 11) LR effect of Year 0.019 (0.080) 0.003 (0.006)

Slovakia LR effect of Trend LnGDPpc 1.124 (4.495) 0.220 (0.315)

(T 11) LR effect of Year 0.033 (0.116) 0.003 (0.006)

Slovenia LR effect of Trend LnGDPpc 0.170 (1.194) 0.483 (0.979)

(T 11) LR effect of Year 0.009+ (0.006) 0.003 (0.006)

Turkey LR effect of Trend LnGDPpc 2.823 (7.908) 0.595 (0.760)

(T 11) LR effect of Year 0.086 (0.201) 0.003 (0.006)

Number of Observations: 132 132

Note: Estimated with Stata’s ‘regress’ and Bruno’s ‘xtlsdvc’ command, controlling for main effect
of cyclical lnGDPpc and country dummies. T now indicates the number of effective observations
that identifies the interaction coefficient for a particular country. Strata bootstrapped (400 replica-
tions) standard errors in parentheses. Significance levels: for two-tailed t test: +: p < 0.20, *:
p < 0.10, **: p < 0.05, ***: p < 0.01; for one-tailed t test: +: p < 0.10, *: p < 0.05, **: p < 0.025, ***:
p < 0.005
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– –
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using main effects instead of interactions for both cyclical lnGDPpc and lagged life
satisfaction. In this regression all dummies for different preceding questions have
been dropped because they were jointly insignificant. Strikingly, the long-run effects
of trend lnGDPpc are (strongly) insignificant for all EE countries. This is unexpected
in view of the marginally significant long-run effect of trend lnGDPpc for the group
of EE countries without East Germany and Turkey in column (7) of Table 2.2. Our
result may be due to too little variation in medium-term economic growth rates of the
EE countries over the short estimation period of 11 years. Therefore, column (2)
shows the long-run effects of trend lnGDPpc while controlling for a common time
trend instead of country-specific time trends. Now for five out of 12 countries these



long-run effects are (marginally) significant and positive, namely for Bulgaria,
Lithuania, Latvia (p ¼ 0.08), Poland (p ¼ 0.06), and Romania (one-tailed
p ¼ 0.09). However, the control for a common instead of country-specific time
trends makes the results of this test dubious for Latvia and Romania as the margin-
ally significant and positive long-run effects of trend lnGDPpc for these countries in
column (2) of Table 2.4 apparently pick up the positive country-specific long-run
time trends found in column (1) (see also the discussion in Sect. 2.1). For the other
three countries, i.e. Bulgaria, Lithuania, and Poland, the country-specific long-run
time trends in column (1) are more negative than the common long-run time trend,
and hence cannot account for the (marginally) significantly positive long-run effects
of (mainly positive) changes in trend lnGDPpc in column (2). Thus, we conclude
that the medium-term variant EPim of the Easterlin Paradox for individual EE
countries is only rejected for Bulgaria, Lithuania, and Poland. For a reliable test of
whether this variant of the Easterlin Paradox is also rejected for other EE countries,
longer time series than those currently available are needed.
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2.6 Conclusions

Our starting point was the argument that reliable tests of the Easterlin Paradox
should control for the possibility of spuriousness of the correlation between average
happiness and long-term economic growth by means of common or country-specific
time trends. This led to a distinction between five variants of the paradox along the
two dimensions of groups of countries versus individual countries and the long
versusmedium-term. We further argued that the long-term version of the paradox for
groups of countries and the medium-term version for individual countries are the
most appropriate testable versions of the paradox. We found a clear and robust
confirmation of the long-term version (as well as the medium-term version) of the
paradox for a group of nine Western and Northern European countries. Moreover,
we obtained a non-robust rejection of the medium-term variant of the paradox for a
set of 11 Eastern European countries. On the level of individual countries, the
Easterlin Paradox for the medium term turned out to clearly hold for the nine
Western and Northern European countries, but to be consistently rejected for
Spain, Greece, Ireland, and Italy. Thus, in the latter four as opposed to the former
nine countries, economic growth was positively associated with the development of
life satisfaction in the medium term. In the case of the individual Eastern European
countries, this was also found to hold for Bulgaria, Lithuania, and Poland, but for the
other EE countries the test results are unreliable, partially due to the limited length of
the time series (only 11 years).29 Note that our results for individual European

29Note that this limitation also holds for other international data sets for life satisfaction and
happiness. Examples are the World Values Survey (up to six observations) and the Gallup World
Poll (13 observations for 2005–2017).



countries in the medium term are largely consistent with our findings for the groups
of countries to which the individual countries belong.
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We thus give a nuanced picture of the empirical validity of the Easterlin Paradox.
On the one hand, we show that the paradox is confirmed for Western and Northern
European countries, both as a group and individually. On the other hand, our results
imply a rejection of the medium-term version of the paradox for three individual
Southern European countries and Ireland, and at least suggest a rejection of the
paradox for Eastern European countries in the medium term. Because the Western
and Northern European countries have a high per capita GDP as compared to that of
Southern and Eastern European countries and (initially) Ireland, our results are in
line with those of Proto and Rustichini (2013), who find a non-monotonic relation
between per capita GDP and life satisfaction over time. Thus, on the one hand and in
line with Proto and Rustichini and Veenhoven and Vergunst (2014), but contrary to
Easterlin (2017), we have obtained evidence that suggests that, at least in the (less
appropriate) medium term, the Easterlin Paradox does not hold for lower-income
European countries. On the other hand, and in line with Proto and Rustichini and
Easterlin (2017), but contrary to Sacks et al. (2013) and Veenhoven and Vergunst
(2014), we have found evidence that strongly suggests that, over the last 40 years,
economic growth did not raise average life satisfaction in the long and medium term
in higher-income European countries. Thus, in response to the title of Easterlin’s
2016 paper: although the “blissful paradise” of universal validity of the paradox may
have been lost, the paradox itself is not!
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