The

University

yg Of
Sheffield.

This is a repository copy of The Asymmetric Experience of Positive and Negative
Economic Growth: Global Evidence Using Subjective Well-Being Data.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/113532/

Version: Accepted Version

Article:

De Neve, J., Ward, G., De Keulenaer, F. et al. (3 more authors) (2017) The Asymmetric
Experience of Positive and Negative Economic Growth: Global Evidence Using Subjective
Well-Being Data. Review of Economics and Statistics. ISSN 0034-6535

https://doi.org/10.1162/REST_a_ 00697

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose o
university consortium eprints@whiterose.ac.uk
/‘ Universities of Leeds, Sheffield & York —p—%htt s:/leprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

The Asymmetric Experience of Positive and Negative
Economic Growth: Global Evidence Using Subjective
Well-Being Data*

Jan-Emmanuel De Neve! George Ward? Femke De Keulenaer?

Bert Van LandeghemY  Georgios Kavetsos| Michael I. Norton™*

March 8, 2017

Abstract

Are individuals more sensitive to losses than gains in terms of economic growth? We
find that measures of subjective well-being are more than twice as sensitive to negative
as compared to positive economic growth. We use Gallup World Poll data from over
150 countries, BRFSS data on 2.3 million US respondents, and Eurobarometer data
that cover multiple business cycles over four decades. This research provides a new
perspective on the welfare cost of business cycles, with implications for growth policy
and the nature of the long-run relationship between GDP and subjective well-being.
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1 Introduction

This paper explores a simple question: is individual well-being more sensitive to losses than
gains in terms of economic growth? We use subjective well-being data drawn from three large
and complementary datasets to investigate whether economic downturns are associated with
decreases in well-being that are significantly larger in magnitude than increases associated
with equivalent upswings. Our analyses reveal an asymmetry in the manner in which indi-
viduals experience positive and negative macroeconomic fluctuations. We find that measures
of life satisfaction and affect are more than twice as sensitive to negative growth as compared
to equivalent positive economic growth.

Since the seminal work of Easterlin (1974), the linkages between subjective well-being
and national income have become the subject of a substantial research literature. Although
evidence shows that across countries the relationship between per capita GDP and subjec-
tive well-being is roughly log-linear (Stevenson and Wolfers, 2008; Deaton, 2008; Helliwell
et al., 2013), the time-series relationship remains the subject of an extended debate. Whilst
subjective well-being tends to covary with macroeconomic variables (Di Tella et al., 2003,
2001), evidence of a long-run relationship between growth and happiness is mixed. Whereas
some recent research identifies a positive relationship between the level of per capita GDP
and subjective well-being over time (Sacks et al., 2012), others fail to find the significant
relationship between growth and well-being over the long-run that one might expect given
the cross-sectional and short-run time-series evidence (Easterlin et al., 2010; Layard, 2005;
Graham, 2010). However, none of these contributions considers potential differences between
positive and negative economic growth. In this paper, we find that the economic growth rate
is significantly related to subjective well-being, but that the gradient is more than twice as
steep when growth is negative compared to when it is positive.

A large behavioral literature shows that humans are prone to a ‘negativity bias,” and
has established—broadly—that “bad is stronger than good” (Baumeister et al., 2001). One
famous example of this is that individuals typically display a form of “loss aversion,” in that
‘the aggravation that one experiences in losing a sum of money appears to be greater than the
pleasure associated with gaining the same amount’ (Kahneman and Tversky, 1979, p. 279).
In this paper, we relax the implicit assumption of a symmetric association between positive
and negative growth rates and measures of subjective well-being, and find that individuals
are more sensitive to economic downturns than they are to equivalent upswings.

We analyse data from three large data sets—the Eurobarometer, the Gallup World Poll,
and the US Behavioral Risk Factor Surveillance System (BRFSS)—and employ piecewise (or
‘segmented’) regression models that introduce separate terms for macroeconomic gains and
losses. These datasets are three of the largest subjective well-being surveys available, and are
complementary in that they each contribute a different setting to test for asymmetric sensi-
tivity to gains and losses in economic growth. The Eurobarometer and Gallup World Poll are

both at the international level, with each totalling over one million individual observations.



The Eurobarometer data begin in the early 1970s and cover multiple business cycles in 15
European countries, while the Gallup data are drawn from a shorter (2005-2013) time period
but cover a wider range of over 150 countries. The BRFSS data consist of nearly 2.3 million
observations drawn from samples of each US state between 2005 and 2010, allowing us to ex-
amine within-state variation in the economic growth rate. In the Eurobarometer and BRFSS
we focus on evaluative self-reports of life satisfaction, whereas the Gallup World Poll asks
respondents a number of questions designed to give a fuller picture of individuals’ well-being,
allowing us to explore the effects of macroeconomic fluctuations on both emotional as well as
evaluative elements of subjective well-being.

The findings contribute to various strands of literature in behavioral and macroeconomics.
First, as noted above, the analysis relates to the expanding literature on economic growth
and subjective well-being (e.g. Proto and Rustichini (2013); Stevenson and Wolfers (2013)).
Although our analysis centers on the short-run relationship between the economic growth rate
and subjective well-being, the finding of an asymmetry allows us to revisit the longstanding
debate on the long-run relationship. The “Easterlin Paradox” resulting from the conflicting
findings in the short-term versus long-term can perhaps be better understood in light of our
findings on “macroeconomic loss aversion,” in that short periods of recession have the ability
to undo any well-being gains from longer expansionary periods, potentially leading to a non-
significant relationship between national income and average well-being when considered in
the long-run.

Second, this work addresses the welfare cost of business cycles (Lucas, 1987, 2003). The
use of an ‘experienced utility’ rather than a ‘decision utility’ measure (Kahneman et al.,
1997) means that welfare is considered here in terms of subjective well-being rather than
consumption. Although these welfare measures show considerable overlap (Benjamin et al.,
2012), their relationships to the business cycle contrast. The difference between volatile versus
smooth growth in terms of consumption is often considered small (Otrok, 2001; Lucas, 2003),"
but the psychological impact of volatile growth on individual well-being is mostly overlooked.
One notable exception to this is Wolfers (2003), who uses subjective well-being data to esti-
mate the welfare cost of volatility, finding that greater unemployment volatility undermines
well-being and that the same holds to a lesser extent for inflation. To our knowledge, there is
no in-depth study that allows for a heterogeneous association of positive and negative growth
with subjective well-being. Doing so offers insight into the underlying mechanism that drives
the welfare cost of volatile versus smooth business cycles on well-being.

Third, the analysis relates to the classic behavioral finding of individual loss aversion,
which underpins Prospect Theory (Tversky and Kahneman, 1991) and has by now been
demonstrated in a variety of settings (Barberis, 2013). While Prospect Theory suggests that
prospective losses loom larger than equivalent prospective gains in determining individuals’

decisions and actions, we observe that individuals also experience real losses more acutely than

1See also, e.g., Yellen and Akerlof (2006); Barlevy (2004) and De Santis (2007) for alternative interpreta-
tions.



gains, at least in a macroeconomic context. That is, rather than appealing to the concept
of ‘decision utility’ and seeking to reveal loss averse preferences through individuals’ choices
and behavior, we employ subjective well-being data to proxy ‘experienced utility’ and show
that a greater welfare weight is placed on national income losses as compared to equivalent
gains. Although experimental evidence shows that individuals make decisions based on the
anticipation that the experience of a loss will be more acute than that of a comparable gain,
Kahneman (1999, p. 19) nevertheless notes that ‘the extent to which loss aversion is also
found in experience is not yet known.” Indeed, some have posited that loss averse preferences
may simply reflect an ‘affective forecasting error’ explained by individuals overestimating the
impact that losses will eventually have (Kermer et al., 2006; Rick, 2011). Instead, we show
that economic downturns have a greater influence on well-being than equivalent economic
growth. While our study focuses on macroeconomic fluctuations, related research has explored
microeconomic effects on subjective well-being of gains and losses in personal income and
status (Boyce et al., 2013; Di Tella et al., 2010; Vendrik and Woltjer, 2007).

Finally, the findings contribute to research into the well-being impact of the recent Great
Recession, which has identified large psychological costs associated with economic downturns
(Deaton, 2012; Montagnoli and Moro, 2014; Graham et al., 2010). For example, Deaton
(2012) uses individual daily self-reports of well-being in the USA between 2008 and 2011
to show that subjective well-being declined sharply when GDP fell and unemployment rose.
In a similar vein, Stuckler et al. (2011) show that economic downturns are associated with
decreases in mental and physical health, while Barr et al. (2012) find evidence of an increased
prevalence of suicide. Importantly, however, these studies do not consider whether economic
downturns have a disproportionate effect on subjective well-being as compared to economic
upswings.

The paper is structured as follows. Sections II and III outline the data and methods
used to derive our results, which are presented in section IV. Section V includes follow-up
analyses that explore possible mechanisms underlying the asymmetric experience of negative

and positive growth as well as a discussion of the scholarly and policy implications.

2 Data

2.1 Subjective Well-being

In order to examine how macroeconomic fluctuations are experienced by individuals and
investigate the welfare costs of periodic downturns, we use subjective well-being data as
a welfare measure. Economic research using subjective well-being—or “happiness”—data
is burgeoning,? but such cardinal measures of ‘experienced utility’ remain distinct from the
neoclassical notion of welfare that uses ordinal measures of ‘decision utility’ by way of revealed
preferences (Kahneman et al., 1997; Rabin, 1998; Kahneman and Thaler, 2006; Fleurbaey and

2See Dolan et al. (2008) for a review of the literature.



Blanchet, 2013). More recent work compares and bridges notions of experienced and decision
utility. Evidence presented by Benjamin et al. (2012) suggests that measures of subjective
well-being—and ‘life satisfaction’ in particular—are relatively good predictors of choice and
can potentially be considered as a proxy (albeit an imperfect one?®) for the standard concept
of decision utility (see also Benjamin et al., 2014; Perez-Truglia, 2010; Charpentier et al.,
2016). For a summary of the variety of ways in which the validity and reliability of subjective
well-being measures have been demonstrated, see Krueger and Stone (2014).

Self-reported well-being can be broadly subdivided into evaluative and emotional mea-
sures (see Kahneman and Deaton, 2010, for a discussion). In line with the literature on
macroeconomics and subjective well-being, we focus primarily on evaluative measures. In the
BRFSS and Eurobarometer, we use responses to a life satisfaction question, and in the Gallup
World Poll we employ answers to a Cantril Ladder question. Nevertheless, our analysis also
considers the association of economic growth with emotional measures of well-being. The
Gallup survey asks respondents a number of different questions designed to capture various
dimensions of human well-being, allowing us to assess the experience of economic ups and
downs by varied measures of positive and negative affect.

To be able to compare results more easily across our three analyses, we standardize the
well-being scales within each dataset, such that they each have a mean of zero and a standard
deviation of one. Tables 1 to 3 report descriptive statistics of the main variables. More detailed

summary statistics broken down by country/state are reported in an online appendix.

2.1.1 Gallup World Poll

The Gallup World Poll is a large-scale repeated cross-sectional survey covering more than
150 countries (although not all countries participated in all waves?). The period covered in
our analysis is 2005-2013. All samples in the Gallup World Poll are probability based and
nationally representative of the resident population aged 15 and older. The typical Gallup
World Poll survey wave interviews 1,000 individuals.?

The main evaluative subjective well-being question of interest we use in this paper is
the standard Cantril Self-Anchoring Striving Scale (Cantril, 1965). Further questions fo-

3Benjamin et al. (2012) do find some systematic reversals for the link between decision utility and experi-
ence (see also Kahneman and Thaler, 2006).

4We carry out our main analyses on the total, unbalanced panel of countries. In further regressions reported
in an online appendix we test the robustness of our findings using a balanced panel.

5Telephone surveys are used in countries where telephone coverage represents at least 80% of the population
(or is the customary survey methodology). In Central and Eastern Europe, as well as in the developing world,
including much of Latin America, the former Soviet Union countries, nearly all of Asia, the Middle East, and
Africa, an area frame design is instead used for face-to-face interviewing. Details about the methodology for
each country are available at http://www.gallup.com/se/128171/Country-Data-Set-Details-May-2010.aspx.

6The Cantril Self-Anchoring Striving Scale (Cantril, 1965) asks individuals the following: “Please imagine
a ladder with steps numbered from zero at the bottom to 10 at the top. The top of the ladder represents the
best possible life for you and the bottom of the ladder represents the worst possible life for you. On which step
of the ladder would you say you personally feel you stand at this time?” It is worth noting that respondents
are also asked the same question about where they think they will stand in life about five years from now. We
focus principally on the current ladder, in line with most other research using the Gallup World Poll (see e.g.



Table 1: GALLUP WORLD PoOLL

Variable Obs Mean Std. Dev. Min Max
Current Ladder 1,166,517 5.484 2.223 0 10
Future Ladder 1,074,085  6.740 2.368 0 10
Happiness 806,864  0.688 0.463 0 1
Enjoyment 1,169,277  0.698 0.459 0 1
Sadness 1,155,071 0.207 0.405 0 1
Stress 1,057,236 0.289 0.453 0 1
Worry 1,156,273  0.338 0.473 0 1
Economic Growth 968 0.041 0.055 -0.180 1.045
Negative Growth 123 0.035 0.037 -0.180 0
Positive Growth 845 0.052 0.048 0 1.045
GDP per capita (US$2005) 968 10,741 15,242 150 81,852
Inflation Rate 961 0.061 0.081 -0.727  1.570
Unemployment Rate 961 0.085 0.062 0.001  0.475

cus on affective or emotional well-being, and ask respondents whether they felt “happi-
ness/sadness/worry /stress/anger/enjoyment /love a lot of the day yesterday?” These ques-
tions illicit a dichotomous yes/no response. We concentrate on two such measures of negative
affect (whether respondents felt “worry”, or “stress” yesterday) and two of positive affect

(whether respondents felt “happy” or “enjoyment”).

2.1.2 Eurobarometer

The Eurobarometer is an opinion survey carried out on behalf of the European Commission
that has typically, though not always, been conducted twice each year. For each wave, a
random sample of approximately 1,000 individuals from each country in the European Union
is interviewed on a range of issues including how satisfied they are with the life they lead.
The response options are: wvery satisfied, fairly satisfied, not very satisfied, and not at all
satisfied. This four category subjective well-being question has been included at least once
every year from 1973 to 2013, apart from 1974, and is translated for our purposes onto a 1-4
scale (on which 4 corresponds to the “very satisfied” response). The Eurobarometer began
with 9 countries and has grown over time along with the expansion of the EU. The data we
use in this analysis come from the 15 longest-serving members of the EU (the so-called EU-
15), for which the minimum time-series is 18 years and the maximum 39 years as represented
in Figure A1.7

Stevenson and Wolfers, 2008; Kahneman and Deaton, 2010). Following Aghion et al. (2014), we also present
further analyses that test our results using the future/anticipated ladder.

A number of countries joined the EU—and the Eurobarometer—after 2004 but are not included in our
sample as there is only a comparatively small amount of data available for these (mostly Eastern European)
nations. Eurobarometer country-years excluded this way are, however, included in the Gallup World Poll
data which span the 2005-2013 timeframe.



Table 2: EUROBAROMETER

Variable Obs Mean Std. Dev. Min Max

Life satisfaction (1-4) 1,094,963 3.073 0.754 1 4

Economic Growth 508 0.023 0.027 -0.089 0.108
Negative Growth 78 0.021 0.020 -0.089 0

Positive Growth 429 0.031 0.019 0 0.108
GDP per capita (US$2005) 508 31,873 12,750 10,767 86,127
Unemployment Rate 508 0.081 0.042 0.001  0.273
Inflation Rate 508 0.045 0.046 -0.045 0.245

Table 3: BRFSS

Variable Obs Mean Std. Dev.  Min Max
Life satisfaction 2,260,476  3.387 0.628 1 4
Economic growth 1,233 0.001 0.015 -0.097  0.068
Negative growth 503 0.013 0.012 -0.097 0
Positive growth 730 0.010 0.009 0 0.075
State income per cap’ (US$2005) 1,222 35,634 6,149 26,259 64,598
Unemployment rate 1,233 0.061 0.024 0.021  0.144
Inflation rate 1,233 0.006 0.010 -0.028  0.022

2.1.3 BRFSS

The Behavioral Risk Factor Surveillance System (BRFSS) is carried out by the Centre for
Disease Control and Prevention (CDC) in the United States, and its primary aim is to collect
data on the most important risk factors leading to premature death, such as cigarette smoking,
alcohol use, and hypertension. A four category life satisfaction question—with response
categories: wvery satisfied, satisfied, dissatisfied, very dissatisfied—was included from 2005
until 2010. The BRFSS samples a large number of US individuals with approximately 400,000
respondents per year, divided across the different states and different months of the year

(totaling approximately 2.3 million respondents).

2.2 Macroeconomic Data

The principal source of macroeconomic data for the two international panels is the World
Bank’s World Development Indicators. GDP is measured per capita in purchasing power
parity (PPP) constant 2005 US dollars. Unemployment and inflation data are drawn from
the same source, with any gaps being filled where possible using data from the IMF’s World
Economic Outlook database and the OECD. For the two international datasets, macroeco-
nomic data points correspond to country-years. The BRFSS data is matched with macroe-
conomic data at the state-quarter level. Population data per US state is provided by STATS
Indiana (stats.indiana.edu) and quarterly state personal income per capita data are taken
from the Bureau of Economic Analysis, and quarterly state-level unemployment data as well

as quarterly nationwide inflation data are both drawn from the Bureau of Labour Statistics.



3 Empirical Estimation

To investigate the relationship between economic growth and subjective well-being we esti-

mate the baseline equation
SWB;j = BiGROWTHj; + Xl-ljt + &+ v+ e (1)

where SW B;;; is a subjective well-being measure of individual 4 in country j in year ¢
in the international panels, and the subjective well-being of individual ¢ in U.S. state j in
quarter ¢ in the BRFSS sample. GROWT Hj; is the rate of economic growth from year t-1
to year t calculated by the World Bank (or in the US sample it is the quarter-to-quarter

economic growth rate). X!, is a vector of individual-level demographic characteristics that

ijt
are known to influence self-reports of well-being, such as age, gender, education level and
marital status. ; is a country/US state fixed effect. ~, is a survey-wave fixed effect in the
international panels, or a seasonal dummy in the case of the BRFSS. ¢;;; is the error term,
clustered on country-years (state-quarters).

Country(state)-specific intercepts diminish the threat of omitted variable bias by control-
ling for unobserved heterogeneity across countries (states), such that time-invariant factors
like culture and climate are controlled for. Survey-specific intercepts are included in order
to control for common shocks as well as to partial out variance in survey design over time.
Deaton (2012) shows that question ordering and context effects are typically substantial in
relation to subjective well-being questions (see also Sacks et al., 2013; Schwarz and Strack,
1999).

To test for any asymmetric effects of economic growth, we then fit a piecewise linear

regression model that introduces separate terms for negative and positive growth, such that
SW B,y = BlGROWTH;; + 52| GROWTH™ |1 + Xz(jt + &+ v+ gt (2)

where X T is equal to economic growth in country-years (state-quarters) in which growth is
positive, 0 otherwise; and X~ is equal to the economic growth rate where growth is negative,
0 otherwise. We use the absolute value of negative growth in order to make the direction
of the resulting coefficients more intuitive to interpret - an “increase” in negative growth
corresponds to a negative change in well-being.®

Our main contribution to the debate on the relationship between growth and well-being
is to provide empirical analyses that relax the implicit assumption of a symmetric association
between positive and negative growth on the one hand, and measures of subjective well-being
on the other. In line with the literature, the core of the analysis is reduced-form. Indeed, both

the causes and consequences of fluctuations in GDP can be numerous, and are likely to vary

8By splitting the data points in this way into negative and positive growth there is an implicit assumption
that the natural reference point against which people judge growth performance is zero growth: negative
growth is a loss, positive growth is a gain. We return to this point below in a broader discussion of reference
points.



across both time and space. For example, recessions can lead to high unemployment and/or
inflation, macroeconomic factors both shown to be good predictors of subjective well-being
(Di Tella et al., 2001), whilst economic growth has also been shown to reduce inequalities of
subjective well-being within countries over time (Clark et al., 2016). Equally, adverse eco-
nomic and labour market conditions can also lead to social tensions and changing attitudes
that might have an impact on subjective well-being. One might imagine that a multitude
of studies, both micro-case studies as well as more macro-oriented studies, will be needed to
thoroughly understand the effects of all these factors on subjective well-being. Nevertheless,
as a first step towards understanding the mechanisms behind a disproportionate association
of negative growth and well-being, we introduce various macroeconomic covariates (unem-
ployment rate, household consumption growth, and inflation rate)? into the equation as well
as considering the impact of individuals’ self-reported financial distress and their current

expectations about the future of the economy.

4 Results

4.1 Baseline

Our main result is that, across all three data sets, subjective well-being is more sensitive to
decreases in national income than it is to equivalent increases. Table 4 shows that evaluative
subjective well-being is positively and significantly associated with the economic growth rate.
Introducing separate terms for positive and negative growth—and thus allowing the slope
gradient to differ for economic gains and losses—we find in all three data sets that the statis-
tical relationship between economic growth and well-being appears to be driven principally
by episodes of negative growth. The negative growth terms are greater in both magnitude
and statistical significance.!”

To illustrate, using the Gallup sample, we can see that a 10% economic contraction corre-
sponds to a 0.135 standard deviation drop in life satisfaction, but an equivalent 10% expansion
of the economy relates only to a statistically ill-defined increase of around 0.023 standard devi-
ations. These estimates correspond to a 0.33 decrease and a 0.05 increase on the 0-10 Cantril
Ladder scale, respectively. From a human well-being perspective, the results from the three
data sets would suggest that some 2 to 6 percent of economic growth would be required to
offset just 1 percent of economic contraction.

The asymmetry in the relationship between economic growth and well-being can be seen

9Although we present for illustrative purposes models including further key macroeconomic variables, we
prefer the more parsimonious models. First, they are more comparable with the models in other studies.
And second, there exist complex two-way causal relationships between inflation and unemployment on the
one hand, and economic growth on the other, and simultaneous inclusion of all these variables in regression
models may bias our results.

10The magnitude of the coefficients in the Eurobarometer is generally larger, but it is worth reiterating that
the SWB outcome measure is standardized within each dataset and that the standard deviation among this
relatively homogenous group of high-income countries is likely to be relatively small compared with that of
the Gallup World Poll, which encompasses a wide range of nations.



Table 4: EcoNOMIC GROWTH AND WELL-BEING

Gallup World Poll Eurobarometer BREFSS
(1) (2) (3) (4) (5) (6)
Cantril Ladder Life Satisfaction Life Satisfaction
Economic Growth — 0.561*** 2.312%** 0.443%**
(0.168) (0.435) (0.077)
Negative Growth -1.354%** -5.T88*** -0.511%**
(0.340) (1.293) (0.153)
Positive Growth 0.233 0.913** 0.339**
(0.201) (0.375) (0.138)
Countries/States 157 157 15 15 51 51
Macro observations 968 968 508 508 1233 1233
Micro observations 1,166,517 1,166,517 1,092,999 1,092,999 2,260,476 2,260,476
R? 0.034 0.034 0.030 0.031 0.060 0.060

Robust standard errors in parentheses, adjusted for clustering at the country-year level in the Gallup and
Eurobarometer, and at the state-quarter level in the BRFSS. All outcomes variables are standardised
(mean=0, SD=1). Gallup World Poll data is collected between 2005-2013; Eurobarometer 1973-2013;
BRFSS 2005-2010. All regressions include individual-level controls: age, age-squared, education level,
gender, marital status. Country fixed effects and survey wave dummies are included in all of the Eu-
robarometer and Gallup models; state fixed effects and seasonal dummies are included in the BRFSS
models. Negative and Positive Growth terms are splines, such that negative (positive) growth is equal
to the absolute value of the growth rate when it is negative (positive) and zero otherwise.

*p<0.1,* p<0.05 *** p<0.01.
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more clearly in Figure 1, which simply plots the coefficients for negative and positive growth
separately on the x-axis, and subjective well-being on the y-axis. This representation looks
similar to the well-known utility function of Prospect Theory—showing that losses loom larger
than gains in decision utility (Kahneman and Tversky, 1979). Here, Figure 1 suggests that
individuals experience macroeconomic losses more acutely than equivalent gains in economic

growth.

4.2 Addition of further macroeconomic covariates

Having observed an interesting correlational asymmetry in Table 4, we now move on to gradu-
ally introduce further macroeconomic variables into the equation. Two issues are of principal
interest here: first, whether the short-run growth effect or long-run level effect of GDP domi-
nates, and second, whether or not the disproportionate negative growth association is merely
a reflection of the already well-established non-pecuniary negative effects of unemployment
and inflation.

All three datasets, which cover different time-frames and sets of countries, produce similar
results in Tables 5, 6, and 7. As one would expect, the unemployment rate is negatively
associated with subjective well-being over time. In all three datasets, the introduction of
the unemployment rate alongside economic growth leads to a reduction in the coefficient on
negative growth, suggesting that at least some (though not all) of the association between
negative growth and subjective well-being, which remains significantly different from zero, is
mediated through increases in unemployment that occur during recessionary periods.

Our findings in relation to the long-run level of income are mixed. In all three cases, once
the level of (log) GDP per capita is introduced alongside the growth rate in columns (1) and
(2), both level and change effects appear to be present. This is in line with much of the current
literature, which tends to show a positive relationship between the level of per capita GDP and
subjective well-being within countries over time (e.g. Sacks et al., 2012). This suggests that
although people may respond to fluctuations in the short-term, and be particularly averse to
periods of recession during the business cycle, overall economic development over time raises
both living standards as well as subjective well-being. However, a note of caution in this is
that once all the main macroeconomic indicators are included together in columns (7) and
(8), the only significant predictors of subjective well-being are negative economic growth and
the unemployment rate, with the level of GDP and inflation not significantly associated with
evaluative self-reports of well-being.

Given that the BRFSS uses quarterly rather than yearly data, we also include in Table
SOM.4 a one quarter lag of the economic growth rate. The BRFSS results discussed above in
our main tables are in line with the other two datasets, but the asymmetry is less immediately
apparent than in the Gallup or Eurobarometer samples. One potential reason for this is the
use of quarterly data, which may obscure any delayed well-being sensitivity to economic

growth. Adding a one quarter lag of our growth terms confirms this, and these extended
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Figure 1: The Asymmetric Experience of Positive and Negative Growth

3
.% 004
1%}
[
o
a
Econgx‘nic Growth (%)
(a) Gallup World Poll
2
£
=
(SRt
a
Eco]l&l}lie Growth (%)
(b) Eurobarometer
2 o0
i
=
=
g)‘)
E
&
2

0
Economic Growth (%)

(c) BRFSS

Notes: Graphs plot the coefficients for negative and positive growth from regressions of evaluative
SWB on splines of negative and positive growth, the level of log GDP per capita, a vector of
personal controls, country/state fixed effects, and year/season dummies. These regressions
correspond to model 2 of each of Tables 5, 6 and 7. See text for further details. 95% confidence
intervals reported.

12



models give much stronger evidence of an asymmetric experience of negative and positive

growth.
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Table 5: GALLUP 2005-2013 - ADDITION OF MAIN MACROECONOMIC INDICATORS

vl

(1) (2) (3) (4) (5) (6) (7) (8)
Cantril Ladder
Economic Growth 0.481%** 0.465%** 0.517%** 0.394**
(0.162) (0.165) (0.167) (0.168)
Negative Growth -1.159%** -1.082%** -1.136*** -0.776%*
(0.325) (0.352) (0.322) (0.323)
Positive Growth 0.208 0.214 0.274 0.249
(0.201) (0.197) (0.200) (0.199)
GDP per capita (log) 0.295%H%  0.276%** 0.124 0.117
(0.098) (0.096) (0.100) (0.100)
Unemployment Rate -1.820%** 1. 767H** -1.653***  _1.625%**
(0.298) (0.298) (0.333) (0.333)
Inflation Rate -0.204 -0.168 -0.217 -0.195
(0.143) (0.140) (0.147) (0.147)
Country and Wave FEs X X X X X X X X
Individual Controls X X X X X X X X
Countries 157 157 156 156 156 156 155 155
Country-years 968 968 961 961 963 963 956 956
Individuals 1,166,517 1,166,517 1,158,490 1,158,490 1,158,549 1,158,549 1,150,522 1,150,522
R? 0.035 0.035 0.035 0.035 0.034 0.034 0.035 0.035

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Subjective well-being responses are standardised
(mean=0, SD=1). Country fixed effects and survey wave dummies are included in all models. All regressions include individual-level
controls: age, age-squared, education level, gender, marital status. Negative and Positive Growth terms are splines, such that negative
(positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and zero otherwise.

*p<0.1, " p<0.05, ** p <0.01.



Table 6: EUROBAROMETER 1973-2013 - ADDITION OF MAIN MACROECONOMIC INDICATORS

(1) (2) (3) (4) (5) (6) (7) (8)

“On the whole, how satisfied are you with the life you lead?”

ar

Economic Growth 2.172%** 1.253%%* 2.198%** 1.263***
(0.415) (0.333) (0.386) (0.333)
Negative Growth -5.5T0*** -3.687*** -5.181%** -3.688%***
(1.227) (0.910) (1.199) (0.921)
Positive Growth 0.814%* 0.360 1.025%%* 0.359
(0.392) (0.342) (0.361) (0.349)
GDP per capita (log) 0.2527%4%  (.239%** -0.011 -0.009
(0.079) (0.074) (0.071) (0.067)
Unemployment Rate S2.41THHE LD QT 4Kk -2.382%** 9 29(FH*
(0.235) (0.214) (0.256) (0.236)
Inflation Rate 1.133***%  0.930%** 0.113 -0.010
(0.308) (0.286) (0.247) (0.250)
Country and Wave FEs X X X X X X X X
Individual Controls X X X X X X X X
Countries 15 15 15 15 15 15 15 15
Country-years 508 508 508 508 508 508 508 508
Individuals 1,092,999 1,092,999 1,092,999 1,092,999 1,092,999 1,092,999 1,092,999 1,092,999
R? 0.030 0.031 0.033 0.034 0.031 0.031 0.033 0.034

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Life satisfaction responses are standardised
(mean=0, SD=1). Country fixed effects and survey wave dummies are included in all models. All regressions include individual-level
controls: age, age-squared, education level, gender, marital status. Negative and Positive Growth terms are splines, such that negative
(positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and zero otherwise.

*p<0.1, " p<0.05, *** p <0.01.
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Table 7: BRFSS 2005-2010 - ADDITION OF MAIN MACROECONOMIC INDICATORS

(1) (2) (3) (4) (5) (6) (7) (8)

“In general, how satisfied are you with your life?”

Economic Growth 0.410%** 0.398%** 0.445%** 0.385%**
(0.079) (0.074) (0.077) (0.075)
Negative Growth -0.506*** -0.457*** -0.511%** -0.487***
(0.161) (0.142) (0.159) (0.154)
Positive Growth 0.257* 0.309** 0.340** 0.215
(0.145) (0.132) (0.146) (0.147)
GDP per capita (log)  0.087%%*  (.092%** 0.018 0.024
(0.030) (0.031) (0.033) (0.034)
Unemployment Rate -0.197%%*  _0.196%** -0.196%*%*  -0.197***
(0.051) (0.051) (0.061) (0.061)
Inflation Rate 0.037 0.001 -0.119 -0.178
(0.108) (0.115) (0.111) (0.116)
State and Season FEs X X X X X X X X
Individual Controls X X X X X X X X
States 51 51 51 51 51 51 51 51
State-quarters 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233
Individuals 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476
R? 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060

Robust standard errors in parentheses, adjusted for clustering at the state-quarter level. Life satisfaction responses are standardised
(mean=0, SD=1). State fixed effects and season dummies are included in all models. Economic growth refers to the quarter-on-quarter
growth rate. All regressions include individual-level controls: age, age-squared, education level, gender, marital status. Negative and
Positive Growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is
negative (positive) and zero otherwise.

*p<0.1, ™ p<0.05 ** p <0.01.



4.3 Positive and negative affect over the business cycle

The richness of the Gallup World Poll allows us in Tables 8 and 9 to go beyond the initial anal-
ysis of evaluative well-being, and examine how individuals experience economic expansions
and contractions. We focus here on two positive and two negative emotions. The long-run
level of (log) per capita GDP is not significantly related to the day-to-day emotional experi-
ence of individuals. However, emotional well-being is significantly related to macroeconomic
movements over the business cycle. Regressing emotional well-being on the economic growth
rate, we can see that short-run changes in GDP are associated with feelings of happiness,
enjoyment, worry, and stress in the ways one might expect.

However, once we split the growth term into positive and negative splines, it is notice-
able that these relationships are in all four cases driven exclusively by periods of economic
contraction. Negative growth years are significantly associated with decreases in happiness
and enjoyment, and increases in worry and stress, experienced by respondents during those
periods. Yet, positive growth does not seem to be related either to increased happiness and

enjoyment or reduced worry and stress.
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Table 8 GALLUP 2005-2013 - POSITIVE AFFECT OVER THE BUSINESS CYCLE

Panel A Panel B
1) 2) 3) (4) 1) @) 3) (4)
Happiness Enjoyment
Economic Growth 0.158%** 0.119* 0.1617#+* 0.121%**
(0.055) (0.069) (0.051) (0.050)
Negative Growth -0.223%%* -0.116 -0.356%** -0.231°%*
(0.084) (0.093) (0.080) (0.092)
Positive Growth 0.119 0.120 0.080 0.079
(0.086) (0.099) (0.068) (0.066)
GDP per capita (log) 0.004 0.004 0.037 0.035
(0.073) (0.073) (0.029) (0.029)
Unemployment Rate -0.434%%%  _(.434%%* -0.232%%% (224K
(0.157) (0.158) (0.086) (0.086)
Inflation Rate -0.050*  -0.050** -0.048%*%  -0.042%*
(0.026) (0.026) (0.024) (0.025)
Country and Wave FEs X X X X X X X X
Individual Controls X X X X X X X X
Countries 151 151 150 150 156 156 154 154
Country-years 625 625 616 616 967 967 955 955
Individuals 806,864 806,364 793,802 793,802 1,169,277 1,169,277 1,153,213 1,153,213
R? 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Outcome variables are dichotomous yes/no
answers to the question “Did you feel happy/enjoyment a lot yesterday?” Country fixed effects and survey wave dummies are included
in all models. All regressions include individual-level controls: age, age-squared, education level, gender, marital status. Negative and
Positive Growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is
negative (positive) and zero otherwise.

*p<0.1,* p<0.05, *** p <0.01.
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Table 9: GALLUP 2005-2013 - NEGATIVE AFFECT OVER THE BUSINESS CYCLE

Panel A Panel B
1) ) 3) (1) 1) @) 3) (1)
Worry Stress
Economic Growth -0.156%*** -0.128** -0.079* -0.054
(0.050) (0.050) (0.047) (0.051)
Negative Growth 0.359%** 0.266** 0.328%** 0.275%**
(0.124) (0.127) (0.120) (0.128)
Positive Growth -0.070 -0.075 0.034 0.034
(0.065) (0.062) (0.065) (0.067)
GDP per capita (log) -0.004 -0.001 0.002 0.005
(0.028) (0.028) (0.032) (0.033)
Unemployment Rate 0.503***  (.493*** 0.594***  (.580%**
(0.107) (0.108) (0.143) (0.143)
Inflation Rate 0.021 0.013 0.015 0.000
(0.022) (0.022) (0.019) (0.021)
Country and Wave FEs X X X X X X X X
Individual Controls X X X X X X X X
Countries 157 157 155 155 156 156 154 154
Country-years 967 967 956 956 889 889 878 878
Individuals 1,156,273 1,156,273 1,142,209 1,142,209 1,057,236 1,057,236 1,044,172 1,044,172
R? 0.010 0.010 0.010 0.010 0.009 0.009 0.009 0.009

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Outcome variables are dichotomous yes/no
answers to the question “Did you feel worry/stress a lot yesterday?” Country fixed effects and survey wave dummies are included in all
models. All regressions include individual-level controls: age, age-squared, education level, gender, marital status. Negative and Positive
Growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative
(positive) and zero otherwise.

*p<0.1,* p<0.05 " p <0.01.



5 Discussion

Our analysis suggests that measures of subjective well-being are more than twice as sensitive
to economic contractions as compared to equivalent expansions. An important initial concern
is that this main finding may be driven largely—or even entirely—by the Great Recession
of the late 2000s, potentially limiting the generalizability of our results. Clearly, the main
recessionary periods covered in the Gallup (2005-2013) and BRFSS (2005-2010) data do
relate to this unusually deep recessionary period. One advantage of the Eurobarometer data,
however, is that we are able to study multiple business cycles over four decades going back
to the 1970s. In Table A.1 we use this dataset in order to test the robustness of our findings
to the omission of the Great Recession. Omitting the 2007-2009 period from the analysis, we
find that the asymmetric relationship between negative/positive growth and SWB is evident

in the data even when leaving this period out of the sample.

Mechanisms

In line with previous research on macroeconomic growth and subjective well-being, the anal-
ysis of this paper is reduced-form. Further research is required in order to understand why
macroeconomic fluctuations have an asymmetric effect on subjective well-being. The ques-
tions of why individuals experience macroeconomic losses more negatively than they experi-
ence equivalent gains positively, as well as whether this relationship is causal, are beyond the
scope of this paper. Nevertheless, we suggest several possible avenues for further research in
order to address this important follow-up question.

One conjecture is that there is a pure behavioral “loss aversion” effect. Indeed, one
deep-rooted mechanism could be that individuals simply react more strongly to negative de-
velopments. Humans’ disproportionate sensitivity to negative stimuli and the general finding
that “bad is stronger than good” (Baumeister et al., 2001) may have an explanation rooted
in evolutionary biology (McDermott et al., 2008), since the avoidance of threats can be most
important for survival.

An important potential alternative—or complementary—explanation is that the asymme-
try is driven at least in part by the non-pecuniary negative effects of unemployment (Clark
and Oswald, 1994; Kassenboehmer and Haisken-DeNew, 2009; Winkelmann and Winkelmann,
1998), which typically increases during recessions. Including the unemployment rate as a co-
variate in our analysis, we find that some of the association between the negative growth rate
and subjective well-being is indeed driven by unemployment. However, not all of the dispro-
portionate association of downturns and well-being can be explained in this way, suggesting
that further mechanisms may be driving the results.

Periods of economic contraction not only involve a loss of national income but also an
increase in economic uncertainty (Bloom, 2009, 2014). One non-psychological conduit be-
tween recessions and subjective well-being may simply be consumption behavior. Economic

uncertainty may lead individuals to consume fewer goods and services compared to any in-
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creases brought about by equivalent economic upswings, thus leading to disproportionate
losses of well-being that are at least to some extent linked to the enjoyment of consumption.
Rosenblatt-Wisch (2008), for example, shows that negative growth has a disproportionate ef-
fect on consumption (see also Bowman et al., 1999; Foellmi et al., 2011). We are able to test
this potential conduit using the Eurobarometer and Gallup data by introducing the annual
growth rate in household consumption expenditure per capita into our baseline equation. Ta-
ble A.2 shows that growth in consumption, and negative growth in particular, is significantly
associated with subjective well-being; however, the asymmetric experience of negative and
positive growth is robust to the inclusion of consumption growth, suggesting that this mech-
anism is unable to explain all of the disproportionate association between negative growth
and well-being.

A more psychological explanation is that the uncertainty has a direct effect upon subjective
well-being. For example, Luechinger et al. (2010) highlight the role of economic insecurity in
increasing angst and stress by showing that the subjective well-being of employed individuals
working in the public sector, who in general enjoy more job protection, is less acutely affected
by economic shocks than comparable workers in the private sector.!! To assess whether this
instability mechanism is able to explain away the apparent behavioral loss aversion effect,
we exploit the fact that the Eurobarometer and Gallup World Poll include (in some though
not all survey waves) questions on future economic expectations. In Table A.3 we introduce
dummies for positive and negative economic expectations (omitting the neutral category) into
our baseline equation. These regressions suggest expectations about the future do indeed
have an effect on current subjective well-being, with negative expectations having a stronger
impact. Nevertheless, the baseline result of an asymmetric experience of negative and positive
growth is robust to the inclusion of these current expectations.

Related to this is the notion that negative growth has a disproportionate effect upon
individuals’ feelings of financial distress. To begin to test this proposition, we take advantage
of a question included in multiple rounds of the Gallup World Poll that surveys respondents’
on their feelings about their household level of income—whether they are living comfortably,
getting by, finding it difficult, or finding it very difficult. In Table A.4 we find that introducing
this variable into our principal equation brings down the coefficient on negative growth by
around a quarter, suggesting that at least part of the large negative growth effect can be

explained through this channel.

HFeelings of uncertainty are also attention-seeking (Wiggins et al., 1992), and may prevent individuals from
adapting to shocks (Wilson and Gilbert, 2008). Uncertainty is also arguably intensified by the disproportionate
coverage of negative news about macroeconomic trends compared to respective positive trends (Soroka, 2006).
Eggers and Fouirnaies (2014) leverage the arbitrariness of the cut-off of two consecutive quarters of negative
growth for the official announcement of a recession to show that negative economic newspaper coverage reduces
consumer spending and confidence.
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The long-run income-happiness relationship

Our main analysis is firmly rooted in the short-run year-to-year fluctuations of the macroecon-
omy. Nevertheless, an important line of further research should focus on the extent to which
the short-run asymmetry in the subjective experience of negative and positive growth can
contribute to the longstanding debate on the long-run GDP-happiness relationship. Periodic
recessions have the ability to undo any well-being gains from longer expansionary periods. If
these losses are disproportionately large enough, they have the potential to lead to an insignifi-
cant relationship between national income and average well-being when considered in the long
run. To illustrate, imagine a 10-year business cycle consisting of 8 years of positive growth
followed by two recessionary years. If we treat positive and negative growth as qualitatively
the same (i.e. we assume the magnitude of the slopes to be equal), then we would expect to
see a general upward trend much like that of real national income. However, if people are
four times more sensitive to negative growth, then the well-being gains accumulated over the
8 years of positive growth can be wiped out by just 2 years of negative growth. Over the
whole cycle (and over multiple cycles), despite the short-run relationship, the net change in
aggregate life satisfaction can be zero. This dynamic can be seen in the stylized theoretical

representation of national income and subjective well-being shown in Figure 2.

Figure 2: Theoretical representation of the asymmetric experience of positive and negative
growth over the business cycle
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It is worth noting that this explanation relies not only upon negative growth doing dis-

proportionate damage during recessionary periods, as our analysis suggests, but also on the
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proposition that extended periods of strictly positive growth have the ability to raise national
levels of subjective well-being. To begin to investigate this more concretely we replace the
year-to-year growth rate as the main predictor of SWB in our baseline equation with long-run
changes in (log) GDP per capita. Moreover, we can then allow the magnitude of the long-run
A GDP coefficient to vary according to whether the long run expansion occurred through a
sequence of strictly positive growth years, or through a series of gains and losses. When we
do so using the Eurobarometer data, we find evidence—reported in Table A.5—that strictly
positive growth spells are associated with rising SWB whereas growth spells obtained by way
of ups and downs are less clearly conducive to increases in life satisfaction.!?

Of course, we do not expect this dynamic to entirely explain away the apparent paradox,
and offer it rather as a complementary explanation along with the two most prominent ac-
counts, namely the psychological mechanisms of hedonic adaptation and social comparison
(see Clark et al., 2008). Several avenues of further research will be required in order to in-
vestigate the interactive dynamics between loss aversion, adaptation and social comparisons,
as well as to quantify the relative size of their influences upon the long-run income-SWB
relationship.!?

An alternative way to assess the impact of ups and downs is not to identify the dispro-
portionate influence of losses on SWB, but instead to more broadly investigate the effects of
volatility. As noted above, Wolfers (2003) approaches this question of business cycle volatility
by regressing national subjective well-being on both the mean and standard deviation of the
prior 8 years of the unemployment and inflation rates. He finds that the standard deviation
in each case enters into the equation negatively, thus showing that business cycle volatility
can undercut progress in terms of SWB. In Table A.6, we build on this by instead modeling
SWB as a function of the mean and standard deviation of the previous 8 years of the GDP
growth rate.!* We similarly find that economic growth volatility (proxied by the SD of the
growth rate) undermines the positive effect of growth (proxied by the mean of the growth
rate).

Ultimately, future research in this area will look to identify the types of macroeconomic
growth policy that are most conducive to improving subjective well-being. On the one hand,

a possible reading of the income-happiness paradox suggests that further growth in the de-

12WWe regress the subjective well-being of individuals in year t on the change in InGDP from, say, year t-10
to year t. We then interact this positive long-difference term with a dummy variable indicating whether there
has been at least one year of negative growth in the intervening 10 year period. This allows us to test whether
a long positive growth period obtained via a sequence of strictly positive growth years is correlated with a rise
in SWB and whether this contrasts in any way with a positive growth period obtained via ups and downs.
Table A.5 reports long-differences in GDP per capita over 5 and 10 years. In an online appendix we repeat
this analysis for a larger number of change lengths, as well as provide further details of this specification.

3Fasterlin (2010, pp. 126-6) notes, for example, the theoretical possibility of an interaction between loss
aversion and adaptation, suggesting that aspirations may rise with positive growth in national income but
not fall with macroeconomic losses, leading to differential adaptation to gains and losses and the long-run
stagnation of aggregate happiness over multiple business cycles.

M Following Wolfers (2003) we center the analysis on the previous 8 years of growth, but also report estimates
for periods spanning between 5 and 12 years in an online appendix in order to ensure that we test for a wider
range of possible business cycle lengths.
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veloped world is a futile means to the end of improving societal well-being. On the other
hand, researchers who find evidence of a positive relationship between well-being and GDP
typically take from this that further economic growth is necessarily good for society. Our
results suggest a more nuanced perspective: policy designed to engineer economic “booms”,
but that risks even relatively short “busts” is likely to be an inefficient way to improve societal
well-being in the long-run. Steady positive growth that minimizes the risk of any economic

contraction could be a more plausible route to improving general well-being.

Reference points

An important avenue for further research will focus on more precisely determining the level
of economic growth against which populations evaluate gains and losses. For simplicity in
this paper we have assumed the natural reference point to be zero growth. Negative growth
away from GDP at year t-1 is a loss, while positive growth is a gain. Nevertheless, it is
conceivable that people’s reference point might well fall at a different point. For example, the
reference level of income could be the highest level of GDP previously achieved. If this is the
case, then episodes of positive growth back towards this reference level of income may well
be related differently to SWB than episodes of positive growth that take the country beyond
this reference level. In regressions reported in an online appendix, we are able to test this
proposition using the Eurobarometer, which benefits from covering multiple business cycles.
We find that although “recovery” growth (taking a country back to a previously achieved
level of national income) and “new” economic growth (taking a country to a level of GDP
above what has been experienced by the population previously) may relate differently to life
satisfaction, the general asymmetry between negative and positive growth remains evident
regardless of whether the positive growth is recovery or new.

Another potential alternative is that the reference point could be the previous year’s
growth rate, or some other growth rate that is considered “normal”.'® A growth rate of 2%
may well feel like a loss if the population had expected something closer to a 5% rise having
just experienced several years of much more rapid economic expansion. Equally, a population
that experienced -4% growth in year t — 1 may well consider a growth rate of -1% in year ¢ a
gain, even though it represents an absolute loss of national income. In this sense, individuals
are accustomed (or “anchored”) to a certain level of growth and expect this growth to continue
going forward, and then use these expectations as a reference point, judging growth that falls
below the expected rate as a loss even if it is actually an absolute gain (cf. Készegi and
Rabin, 2006). Indeed, regression models (reported in an online appendix) that introduce the
economic growth rate into the equation as a deviation from the country-mean growth rate

over the preceding 10 years, show that “slow” growth (i.e. negative deviations from the mean)

15For example, disproportionate sensitivity to sub-zero economic growth may do little to explain the stag-
nation of life satisfaction in China despite year-on-year positive growth over the past two decades (Easterlin
et al., 2012). Indeed a number of countries did not experience a recession during our sample period, but did
nevertheless experience economic slowdowns.
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have a larger impact than “fast” growth (i.e. positive deviations from the mean), consistent

with our general account that downturns exert a larger impact than upswings.

Further limitations

Estimates across datasets as diverse as the three employed in this paper should be com-
pared with caution. On the one hand, there are conceptual differences among the well-being
questions used across the three surveys. While the Eurobarometer and BRFSS data include
a life satisfaction question, the Gallup surveys use Cantril’s ladder, responses to which are
anchored to the respondent’s own reference point of their ‘best possible life’. Discrepancies
between these two types of evaluative questions have been documented (Bjornskov, 2010).
Furthermore, self-reported measures are susceptible to mode of interview effects, with higher
levels of subjective well-being generally being reported during telephone as compared to face-
to-face interviews (Dolan and Kavetsos, 2016). Such mode effects have implications for the
comparability of our results between surveys given that the FEurobarometer uses face-to-face
interviews, the BRFSS phone interviews, and Gallup uses a mix of phone and face-to-face
interviews.'® Our results aim to provide broad evidence in favor of the asymmetric experi-
ence of positive and negative growth across multiple sources of data frequently used in the
economics literature, rather than highlighting the differences between these.

To simplify the analysis, we have assumed (piecewise) linearity in the income growth—
well-being relationship. Further research may relax this linearity assumption in order to test
for any diminishing sensitivity to both positive and negative economic growth. In addition,
we have assumed that the length of recessionary periods does not matter—that is, that the
damage done in the first year of a contraction is the same as in the third or fourth year of a
long slump. We find, in an initial analysis reported in an online appendix, that the negative
growth coefficient worsens with each subsequent year of a long recession—indicating that the
losses in well-being accelerate as countries descend deeper into longer periods of economic
contraction. Supplementary work will be required in order to test this dynamic further.

Finally, comparing individuals across countries as diverse as those included in the Gallup
World Poll is also potentially problematic. Indeed we might well expect the relationship
between national income and subjective well-being to be very different in the developed and
developing worlds. Reliable macroeconomic data is also difficult to obtain for a number of

developing countries included in the Gallup sample.

6 Conclusion

Using data from three large and complementary datasets on subjective well-being around the

globe, our analyses reveal an asymmetry in the manner in which people experience positive

16Moreover, each mode has, in turn, additional implications on reported subjective well-being based on the
difficulty of reaching respondents on the phone (Heffetz and Rabin, 2013) and the presence of others during
face-to-face interviews (Conti and Pudney, 2011).
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and negative economic growth. We find that measures of life satisfaction as well as positive
and negative affect are more than twice as sensitive to economic downturns as compared to
equivalent upswings.

Standard analyses of the income-happiness relationship often find that well-being corre-
lates with national income and thus come to the conclusion that “growth is good.” But in light
of the asymmetric experience of positive and negative growth, an empirically more accurate
interpretation of the income-happiness relationship might be that “recessions are bad”. The
problem of labeling results by one pole of a dimension reflects deep linguistic habits rather
than the structure of the data. The word “growth” conjures an idea of economic expansion,
whereas many of the data points in fact represent economic contractions.!” Analogously, if
we were to suppose that being very short is more likely to make one miserable than being
very tall to make one happy, the relationship would still be described as connecting happi-
ness to “height”. Piecewise regressions such as those detailed in this research can help distill
important relationships and aid our interpretation of them.

Academic and policy discussions tend to overlook whether people are more sensitive to
gains or losses in economic growth and focus instead on the general benefits of economic
growth. As a result, most policies are evaluated by their impact on economic growth as such
with less regard to any disproportionate psychological toll that recessions may exert. Our
work suggests a need for nuanced growth policies and the careful use of economic growth data
when considering welfare effects in terms of well-being. In sum, we suggest that policymakers
and academics should not only evaluate how much the economy has grown but also how the

economy has grown.
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Table A.1: EUROBAROMETER: OMISSION OF THE GREAT RECESSION YEARS

(1) (2) (3) (4)
Life Satisfaction
Years Omitted: 2007-2009

Economic Growth 2.789%** 4. 271Kk
(0.438) (0.535)
Negative Growth -8.515%+* -9.059%**
(1.511) (1.927)
Positive Growth 0.938** 1.605%**
(0.365) (0.494)
Country and Wave FEs X X X X
Individual Controls X X X X
Balanced Sample b X
Countries 15 15 15 15
Country-Years 463 463 240 240
Individuals 973,557 973,557 524,071 = 524,071
R? 0.030 0.032 0.041 0.043

Robust standard errors in parentheses, adjusted for clustering at the country-year
level. All outcomes variables are standardised (mean=0, SD=1). All regressions
include individual-level controls: age, age-squared, education level, gender, mar-
ital status. Country fixed effects and survey wave dummies are included in all
models. Gallup data covers 2005-2013, Eurobarometer 2002-2013. Negative and
Positive Growth terms are splines, such that negative (positive) growth is equal
to the absolute value of the growth rate when it is negative (positive) and zero
otherwise.

*p<0.1, " p<0.05 ** p <0.01.
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Table A.2: THE ROLE OF HOUSEHOLD CONSUMPTION

Gallup Eurobarometer
(1) (2) (3) (4)
Cantril ladder Life Satisfaction
GDP Growth 0.613*** 1.527%**
(0.218) (0.486)
Negative Growth -1.432%%%* -5.003***
(0.460) (1.366)
Positive Growth 0.332 0.399
(0.227) (0.464)

Household consumption growth  -0.054 -0.081 1.120%* 0.844*
(0.092)  (0.093)  (0.503)  (0.465)

Country and Wave FEs X X X X
Individual Controls X X X X
Countries 131 131 15 15
Country-years 801 801 508 508
Individuals 974,778 974,778 1,092,999 1,092,999
R? 0.035 0.035 0.030 0.031

Robust standard errors in parentheses, adjusted for clustering at the country-year level. All
outcomes variables are standardised (mean=0, SD=1). All regressions include individual-
level controls: age, age-squared, education level, gender, marital status. Country fixed
effects and survey wave dummies are included in all models. Negative and Positive Growth
terms are splines, such that negative (positive) growth is equal to the absolute value of the
growth rate when it is negative (positive) and zero otherwise.

*p<0.1,* p<0.05 ** p<0.01.
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Table A.3: THE ROLE OF ECONOMIC EXPECTATIONS

Gallup

(1)

(2)

Cantril ladder

Eurobarometer

(3)

(4)

Life Satisfaction

Economic Growth
Negative Growth

Positive Growth

Economic Expectations:

Better (vs. same)

Economic Expectations:

Worse (vs. same)
Country and Wave FEs
Individual Controls
Countries
Country-years
Individuals

RQ

0.204
(0.152)

0.135%%*
(0.006)
-0.159%+*
(0.006)
X
X
152
825
957,023
0.052

-0.783%*
(0.311)
-0.059
(0.192)

0.135%%*
(0.006)

-0.158%%
(0.006)
X
X
152
825
957,023
0.052

2,303 %+
(0.520)

0097+
(0.008)
~0.146%%
(0.009)
X
X
15
180
385,738
0.048

_4.244%%
(1.148)
0.274
(0.687)
0.098%**
(0.008)
10.146%%*
(0.009)
X
X
15
180
385,738
0.049

Robust standard errors in parentheses, adjusted for clustering at the country-year
level. All outcomes variables are standardised (mean=0, SD=1). All regressions
include individual-level controls: age, age-squared, education level, gender, marital
status. Country fixed effects and survey wave dummies are included in all models.
Gallup data covers 2005-2013, Eurobarometer 2002-2013. Negative and Positive
Growth terms are splines, such that negative (positive) growth is equal to the
absolute value of the growth rate when it is negative (positive) and zero otherwise.
*p<0.1, " p <0.05, *** p < 0.01.
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Table A.4: THE ROLE OF FINANCIAL DISTRESS

(1) (2) (3) (4) (5)
Cantril Ladder (Gallup)

Economic Growth 0.643%+* 0.471%%*
(0.184) (0.151)
Negative Growth -1.212%%* -0.899%#*
(0.364) (0.296)
Positive Growth 0.371* 0.265
(0.223) (0.191)
Feelings about income (v. living comfortably)
Getting by on present income -0.317%F%  _0.316%**  -0.316%**
(0.007)  (0.007)  (0.007)
Finding it difficult -0.618%F*  _0.617***F  -0.617*FF*
(0.010) (0.010) (0.010)
Finding it very difficult -0.916%**  -0.915%**  -0.915%**
(0.014)  (0.014)  (0.014)
Country FEs, Wave FEs, Individual Controls X X X X X
Observations 1,011,041 1,011,041 1,011,941 1,011,941 1,011,941
R? 0.037 0.037 0.124 0.125 0.125
Countries 155 155 155 155 155
Country-Years 855 855 855 855 855

Robust standard errors in parentheses, adjusted for clustering at the country-year level. All regressions include individual-
level controls: age, age-squared, education level, gender, marital status. Negative and Positive Growth terms are splines,
such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and
zero otherwise.

*p<0.1, " p<0.05, *** p <0.01.



Table A.5: EUROBAROMETER: 5 AND 10 YEAR LONG DIFFERENCES IN GDP PER CAPITA

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

“On the whole, how satisfied are you with the life you lead?”

9¢

5 Year Long Differences 10 Year Long Differences
A =InGDPj; — InGDPj_5 A = InGDPj; — InGDPj_q
A InGDP 0.706%** 0.3527%**
(0.153) (0.092)
A InGDP: Negative -2.497FF% 2 54HH* -5 137FR* U5 182Kk
(0.275)  (0.272) (1.018)  (1.024)
A InGDP: Positive 0.247** 0.253%**
(0.121) (0.086)
A InGDP: Positive * no negative 0.247*% 0.262%+*
growth years in-between (0.120) (0.082)
A InGDP: Positive * with negative -0.112 0.126
growth years in-between (0.271) (0.137)
Country and Wave FEs X X X X X X
Individual Controls X X X X X X
Observations 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387
R? 0.030 0.032 0.032 0.029 0.031 0.031

Robust standard errors in parentheses, adjusted for clustering at the country-year level. All regressions include country
and wave fixed effects, as well as individual-level controls: age, age-squared, education level, gender, marital status. See
online appendix for further details of long-difference specification and interactions.

*p<0.1, " p<0.05, *** p <0.01.



Table A.6: EUROBAROMETER: GROWTH RATE VOLATILITY

(1) (2) (3)

Life Satisfaction

Growth Rate from t-7 to t

Mean 4.331%** 4. 427F**
(0.915) (0.877)
Standard Deviation -2.817* -3.132%*

(1.702)  (1.534)

Country FEs, Wave FEs X X X
Individual Controls X X X
Countries 15 15 15
Country-Years 508 508 508
Observations 1,093,387 1,093,387 1,093,387
R? 0.030 0.029 0.030

Robust standard errors in parentheses, adjusted for clustering at the country-
year level. All regressions include country and wave fixed effects, as well as
individual-level controls: age, age-squared, education level, gender, marital
status.

*p<0.1, " p<0.05 ** p <0.01.
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Figure A1l: SWB and GDP over time in Europe
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Table SOM.1 - Descriptive Statistics by Country: Gallup World Poll

) Mean GDP Growth Years
# Years in Mean # Obs Mean SWB  per capita Mean
Country Sample per Year (/10) ($2005) Growth  Min Growth Max Growth  Negative Positive
Afghanistan 6 1,332 4.1 366 9.3% 1.9% 21.0% 0 6
Albania 6 1,004 5.3 3,748 3.1% 1.4% 5.9% 0 6
Algeria 3 1,674 5.5 3,177 3.2% 2.8% 3.6% 0 3
Angola 3 990 4.7 2,658 5.3% 3.9% 6.8% 0 3
Argentina 8 997 6.4 7,157 5.1% 0.1% 9.1% 0 8
Armenia 8 995 4.3 2,101 4.7% -14.1% 13.7% 1 7
Australia 7 1,030 7.4 36,160 3.0% 2.0% 3.8% 0 7
Austria 6 1,163 7.4 40,679 1.8% 0.2% 3.4% 0 6
Azerbaijan 8 981 4.8 2,889 11.6% 0.1% 34.5% 0 8
Bahrain 5 1,627 5.7 16,877 3.6% 2.1% 5.3% 0 5
Bangladesh 8 1,274 4.8 529 6.2% 5.0% 71% 0 8
Belarus 8 1,023 5.6 4,337 5.6% 0.2% 10.2% 0 8
Belgium 7 993 7.1 37,841 1.5% 0.1% 3.0% 0 7
Belize 1 491 6.4 4,117 1.1% 1.1% 1.1% 0 1
Benin 5 985 3.6 558 4.6% 3.3% 5.6% 0 5
Bhutan 1 997 5.6 1,977 2.0% 2.0% 2.0% 0 1
Bolivia 8 977 5.6 1,174 5.0% 3.4% 6.8% 0 8
Bosnia Herzegovina 6 1,163 5.2 3,312 1.1% -2.9% 6.8% 2 4
Botswana 6 998 4.5 6,378 6.1% 3.9% 8.6% 0 6
Brazil 8 1,144 6.7 5,420 3.5% -0.3% 7.5% 1 7
Bulgaria 5 1,193 4.0 4,640 2.2% 0.5% 6.9% 0 5
Burkina Faso 7 990 4.0 458 6.3% 3.6% 9.5% 0 7
Burundi 3 999 3.7 151 4.2% 3.5% 5.0% 0 3
Cambodia 8 999 4.1 608 6.9% 0.1% 10.8% 0 8
Cameroon 8 1,022 44 940 3.6% 1.9% 5.6% 0 8
Canada 8 1,175 7.5 36,758 1.7% -2.7% 3.4% 1 7
Central African 3 998 3.9 420 6.0% 3.3% 8.1% 0 3
Chad 8 992 4.1 686 4.7% 0.1% 13.6% 0 8
Chile 8 1,020 6.4 8,683 4.1% -1.0% 5.8% 1 7
China 8 4,597 5.0 2,760 10.1% 7.7% 14.2% 0 8
Colombia 8 996 6.3 3,965 4.8% 1.7% 6.9% 0 8
Comoros 4 1,747 3.8 604 2.4% 2.0% 3.0% 0 4
Congo Brazzaville 4 871 4.2 1,890 4.1% 3.4% 5.6% 0 4
Congo Kinshasa 4 997 4.5 266 6.3% 2.9% 8.5% 0 4
Costa Rica 8 991 7.2 5,391 4.6% -1.0% 8.8% 1 7
Croatia 6 972 5.7 10,751 -1.2% -7.4% 5.2% 5 1
Cuba 1 994 5.4 4,229 12.1% 12.1% 12.1% 0 1
Cyprus 6 745 6.3 22,455 -0.6% -5.4% 4.1% 3 3
Czech Republic 6 1,184 6.4 14,524 2.5% -0.8% 6.4% 2 4
Denmark 8 969 7.8 48,450 -0.1% -5.1% 2.4% 4 4
Djibouti 4 1,245 4.8 1,072 5.2% 4.5% 5.8% 0 4
Dominican Republic 8 988 4.9 4,460 5.2% 0.9% 10.7% 0 8
Ecuador 8 1,014 5.5 3,335 4.3% 0.6% 7.9% 0 8
Egypt 8 2,228 47 1,477 4.3% 1.8% 7.2% 0 8
El Salvador 8 992 5.8 2,991 1.6% -3.1% 3.9% 1 7
Estonia 7 883 5.2 11,554 1.8% -14.7% 10.4% 2 5
Ethiopia 2 1,248 4.6 284 9.6% 8.6% 10.5% 0 2
Finland 6 956 7.5 40,312 1.3% -1.5% 4.1% 2 4
France 8 1,110 6.7 35,414 0.7% -2.9% 2.4% 1 7
Gabon 3 1,001 4.1 6,718 6.2% 5.6% 71% 0 3
Georgia 8 1,001 3.9 1,883 5.4% -3.8% 12.3% 1 7
Germany 8 3,909 6.6 37,407 0.9% -5.6% 4.1% 1 7
Ghana 8 996 5.0 626 8.1% 4.0% 15.0% 0 8
Greece 7 997 5.8 21,226 -3.5% -8.9% 3.5% 5 2
Guatemala 8 991 6.1 2,287 3.6% 0.5% 6.3% 0 8
Guinea 3 1,000 3.9 307 3.4% 2.3% 3.9% 0 3
Guyana 1 501 6.0 1,085 7.0% 7.0% 7.0% 0 1
Haiti 6 501 4.2 456 1.7% -5.5% 5.5% 1 5
Honduras 8 986 5.3 1,530 3.6% -2.4% 6.6% 1 7
Hong Kong 6 843 5.6 30,823 3.3% -2.5% 7.0% 1 5
Hungary 7 1,006 4.9 11,261 0.1% -6.6% 4.3% 2 5
Iceland 3 664 7.3 59,350 1.9% 1.1% 3.5% 0 3
India 8 4,377 5.2 987 7.3% 3.9% 10.3% 0 8
Indonesia 8 1,289 5.2 1,553 5.9% 4.6% 6.5% 0 8
Iran 6 1,461 5.1 3,107 2.2% -5.8% 7.8% 1 5
Iraq 6 1,645 4.9 2,259 7.1% 4.2% 10.3% 0 6
Treland 7 922 7.1 48,249 -0.2% -6.4% 5.5% 4 3
Israel 8 996 7.2 22,933 4.2% 1.9% 6.3% 0 8
Ttaly 8 1,122 6.5 31,085 -0.8% -5.5% 1.7% 4 4
Ivory Coast 2 1,004 4.1 1,042 6.0% 3.3% 8.7% 0 2
Japan 8 1,390 6.1 36,471 0.6% -5.5% 4.7% 3 5
Jordan 8 1,498 5.6 2,726 4.9% 2.3% 8.2% 0 8
Kazakhstan 8 977 5.7 4,744 6.2% 1.2% 10.7% 0 8
Kenya 8 1,147 4.3 581 5.2% 0.2% 8.4% 0 8
Kosovo 7 1,015 5.5 2,599 3.6% 2.8% 4.5% 0 7
Kuwait 5 1,590 6.4 31,390 3.3% -7.1% 10.2% 2 3
Kyrgyzstan 8 991 4.9 561 4.9% -0.5% 10.5% 2 6
Laos 5 986 5.0 594 8.0% 7.6% 8.6% 0 5
Latvia 7 857 4.9 8,329 2.1% -18.0% 12.2% 2 5
Lebanon 8 1,503 5.0 6,530 4.6% 0.9% 10.3% 0 8
Lesotho 1 998 4.9 886 2.8% 2.8% 2.8% 0 1
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Table SOM.2 - Descriptive Statistics by Country: Eurobarometer Sample

Mean Growth Years
Mean #  Mean # GDP per
# Years Obs per  Obs per Mean cap Mean Min Max
Country in Sample  Survey Year  SWB (/4) ($2005)  Growth  Growth  Growth Negative Positive
Austria 19 1,100 2,206 3.1 37,424 2.0% -3.8% 3.6% 1 18
Belgium 40 1,075 2,141 3.1 29,949 2.0% -2.6% 6.4% 4 36
Denmark 40 1,057 2,108 3.6 39,574 1.8% -5.1% 6.1% 9 31
Finland 19 1,135 2,246 3.2 36,507 2.5% -8.3% 6.3% 3 16
France 40 1,181 2,254 2.9 29,055 2.1% -2.9% 6.3% 3 37
Germany 40 1,168 2,237 3.0 29717 1.9%  -5.6% 5.3% 5 35
Great Britain 40 1,173 2,245 3.2 30,683 2.3% -4.3% 6.5% 6 34
Greece 33 1,065 2,215 26 18,153 1.0%  -8.9% 6.6% 11 21
Ireland 40 1,048 2,091 3.2 31,262 4.2% -6.4% 10.8% 6 34
Ttaly 40 1,190 2,272 2.8 26,444 1.7% -5.5% 7.1% 6 34
Luxembourg 40 447 910 3.3 56,519 3.6% -6.6% 10.0% 4 36
Netherlands 40 1,089 2,151 3.4 33,756 2.1% -3.3% 5.4% 6 34
Portugal 29 1,072 2,246 26 16,560 21%  -3.3% 7.5% 6 23
Spain 29 1,176 2,349 29 22581 25%  -3.6% 5.5% 5 24
Sweden 19 1,121 2,242 3.4 40,773 2.5% -5.2% 6.0% 3 16




Table SOM.3 - Descriptive Statistics by State: BRFSS Sample

Personal Growth Quarters
Mean # Income per  Mean
Quarters  Obs per Mean cap Growth Min’ Max’

State in Sample Quarter SWB (/4)  ($2005) Rate Growth ~ Growth  Negative  Positive
Alabama 24 1,369 3.37 30,340 0.09% -2.67% 1.99% 9 15
Alaska 25 549 3.41 38,705 0.31% -5.57% 3.93% 11 14
Arizona 24 1,240 3.42 31,365 -0.11% -4.29% 3.33% 10 14
Arkansas 24 1,195 3.39 28,959 0.13% -2.85% 3.36% 9 15
California 25 2,292 3.36 39,057 -0.04% -3.76% 2.16% 10 15
Colorado 25 2,194 3.43 38,782 -0.02% -3.34% 1.82% 11 14
Connecticut 24 1,594 3.38 50,523 0.12% -4.62% 3.41% 8 16
Delaware 24 993 3.42 36,723 -0.22% -3.54% 4.37% 14 10
District of Columbia 24 916 3.40 60,393 0.74% -1.93% 4.15% 7 17
Florida 24 4,524 3.41 35,691 -0.08% -3.91% 1.88% 9 15
Georgia 23 1,588 3.41 31,776 -0.07% -3.70% 2.47% 10 13
Hawai 25 1,509 3.42 37,468 0.18% -3.90% 3.53% 10 15
Idaho 24 1,341 3.41 29,600 -0.19% -4.35% 3.33% 11 13
Ilinois 25 1,231 3.39 38,147 0.90% -3.44% 2.43% 10 15
Indiana 24 1,663 3.33 31,244 -0.15% -3.43% 2.02% 11 13
Towa 24 1,351 3.40 33,656 0.12% -3.30% 3.18% 10 14
Kansas 24 2,487 3.40 34,907 0.21% -3.94% 3.34% 10 14
Kentucky 24 1,761 3.32 29,081 0.07% -2.15% 2.31% 10 14
Louisiana 24 1,548 3.44 32,860 0.59% -2.76% 7.54% 10 14
Maine 24 1,509 3.40 32,793 -0.01% -3.05% 2.39% 10 14
Maryland 24 2,099 3.41 43,614 0.14% -2.04% 2.10% 11 13
Massachusetts 24 3,674 3.35 45,566 0.23% -3.18% 2.76% 7 17
Michigan 24 2,119 3.35 31,574 -0.22% -4.14% 1.82% 13 11
Minnesota 24 1,255 3.43 38,497 -0.02% -3.92% 2.06% 10 14
Mississippi 24 1,810 3.37 27,487 0.23% -3.47% 3.11% 8 16
Missouri 24 1,239 3.34 32,924 0.01% -4.78% 4.57% 10 14
Montana 24 1,539 3.40 31,144 0.16% -3.98% 2.24% 9 15
Nebraska 24 3,032 3.38 35,364 0.13% -2.34% 2.81% 10 14
Nevada 24 927 3.37 35,961 -0.65% -5.17% 2.81% 14 10
New Hampshire 24 1,467 3.41 39,368 0.19% -2.86% 4.31% 12 12
New Jersey 24 2,705 3.38 45,900 0.07% -4.41% 2.97% 9 15
New Mexico 25 1,538 3.39 29,725 0.16% -2.83% 2.29% 9 16
New York 24 1,700 3.34 43,058 0.37% -4.45% 3.73% 7 17
North Carolina 25 3,425 3.39 32,003 -0.10% -3.90% 2.69% 13 12
North Dakota 24 1,115 3.40 35,346 0.86% -3.78% 6.76% 9 15
Ohio 24 2,261 3.35 32,570 -0.05% -1.87% 1.57% 11 13
Oklahoma 25 1,990 3.36 32,117 0.32% -5.25% 4.19% 9 16
Oregon 24 1,435 3.40 32,949 -0.04% -3.90% 2.28% 10 14
Pennsylvania 24 2,891 3.33 36,095 0.14% -3.90% 2.28% 10 14
Rhode Island 24 1,208 3.36 37,299 0.18% -2.60% 2.80% 9 15
South Carolina 24 2,273 3.41 29,511 -0.05% -3.20% 2.07% 10 14
South Dakota 25 1,639 3.40 34,470 0.33% -3.70% 5.34% 8 16
Tennessee 24 1,207 3.38 31,579 0.03% -2.21% 2.60% 11 13
Texas 24 2,783 3.40 34,305 0.28% -4.97% 2.81% 7 17
Utah 25 1,581 3.44 29,289 0.12% -3.79%% 3.04% 10 15
Vermont 24 1,641 3.41 35,132 0.20% -2.35% 3.46% 11 13
Virginia 24 1,297 3.42 39,903 0.12% -3.00% 2.11% 9 15
Washington 24 5,478 3.39 38,368 -0.21% -9.68% 2.76% 9 15
West Virginia 24 1,029 3.33 28,043 0.28% -1.711% 3.22% 11 13
Wisconsin 25 1,247 3.37 34,237 0.06% -2.59% 2.12% 10 15
Wyoming 24 1,442 3.43 42,006 0.39% -7.25% 4.04% 9 15
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Table SOM.4: BRFSS 2005-2010 - ADDITION OF ONE QUARTER LAGGED GROWTH

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

“In general, how satisfied are you with your life?”

Economic Growth 0.437%** 0.413%** 0.400%** 0.434%** 0.384***
(0.062) (0.065) (0.062) (0.061) (0.062)
Negative Growth -0.420%%* -0.415%%* -0.380*** -0.451%%* -0.428%*%*
(0.126) (0.131) (0.123) (0.131) (0.129)
Positive Growth 0.286** 0.230%* 0.270** 0.203 0.119
(0.131) (0.138) (0.127) (0.134) (0.137)
Economic Growth (-1Q)  0.252%** 0.227#%% 0.208%#%* 0.2607%+%* 0.226%**
(0.060) (0.065) (0.062) (0.062) (0.063)
Negative Growth (-1Q) -0.506*** -0.478%F* -0.445%** -0.542%%* -0.495%**
(0.106) (0.107) (0.099) (0.112) (0.104)
Positive Growth (-1Q) -0.030 -0.054 -0.051 -0.018 -0.035
(0.161) (0.175) (0.156) (0.164) (0.162)
GDP per capita (log) 0.064** 0.069** -0.001 0.006
(0.032) (0.033) (0.033) (0.036)
Unemployment Rate -0.169***  -0.159%** -0.190%**  -0.184%**
(0.055) (0.054) (0.061) (0.061)
Inflation Rate -0.069 -0.190 -0.205%  -0.332%**
(0.115) (0.118) (0.114) (0.117)
State and Season FEs X X X X X X X X X X
Individual Controls X X X X X X X X X X
States 51 51 51 51 51 51 51 51 51 51
State-quarters 1233 1233 1233 1233 1233 1233 1233 1233 1233 1233
Individuals 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476 2,260,476
R? 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060

Robust standard errors in parentheses, adjusted for clustering at the state-quarter level. Life satisfaction responses are standardised (mean=0, SD=1). State fixed
effects and season dummies are included in all models. Economic growth refers to the quarter-on-quarter growth rate; -1Q refers to a one quarter lag of this rate.
All regressions include individual-level controls: age, age-squared, education level, gender, marital status. Negative and Positive Growth terms are splines, such that
negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and zero otherwise.

*p<0.1, " p<0.05, *** p <0.01.
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Table SOM.5: REPLICATION OF MAIN RESULTS ON BALANCED PANELS OF COUNTRIES/STATES

Gallup World Poll Eurobarometer Eurobarometer BREFSS
(1) (2) (3) (4) (5) (6) (7) (8)
Cantril Ladder Life Satisfaction Life Satisfaction Life Satisfaction
Economic Growth — 0.745%** 1.155%%* 3.158%** 0.440%**
(0.272) (0.327) (0.522) (0.077)
Negative Growth -1.373** -3.617*%* -5 TT8*HK -0.483%**
(0.603) (1.670) (1.372) (0.147)
Positive Growth 0.504* 0.785%* 1.350%** 0.373%%*
(0.295) (0.383) (0.506) (0.137)
Balanced Sample Yes: 2007-2013 Yes: 1973-2013 Yes: 1995-2013 Yes: 2005-2010
Countries/States 68 68 9 9 15 15 49 49
Macro observations 476 476 360 360 285 285 1176 1176
Micro observations 633,273 633,273 734,595 734,595 643,513 643,513 2,260,476 2,260,476
R? 0.036 0.036 0.030 0.030 0.038 0.039 0.060 0.060

Robust standard errors in parentheses, adjusted for clustering at the country-year level in the Gallup and Eurobarometer, and
at the state-quarter level in the BRFSS. All outcomes variables are standardised (mean=0, SD=1). All regressions include
individual-level controls: age, age-squared, education level, gender, marital status. Country fixed effects and survey wave
dummies are included in all of the Eurobarometer and Gallup models; state fixed effects and seasonal dummies are included
in the BRFSS models. Negative and Positive Growth terms are splines, such that negative (positive) growth is equal to the
absolute value of the growth rate when it is negative (positive) and zero otherwise.

*p<0.1,* p<0.05 *** p<0.01.



Table SOM.6: GALLUP: SAMPLE RESTRICTED TO COUNTRIES THAT EXPERIENCED AT
LEAST ONE NEGATIVE GROWTH EPISODE

(1) (2) (3) (4)
Cantril Ladder

Restricted sample: Countries with min. 1 negative growth year
Economic Growth 0.558%* 0.730%*
(0.219) (0.343)

Negative Growth -1.562%** -1.685**

(0.372) (0.684)
Positive Growth -0.108 0.253

(0.274) (0.360)
Balanced Sample X X
Country and Wave FEs X X X X
Individual Controls X X X X
Countries 68 68 32 32
Country-years 464 464 224 224
Individuals 547,733 547,733 295,705 295,705
R? 0.038 0.039 0.037 0.038

Robust standard errors in parentheses, adjusted for clustering at the country-
year level. Subjective well-being responses are standardised (mean=0, SD=1).
Country fixed effects and survey wave dummies are included in all models. All
regressions include individual-level controls: age, age-squared, education level,
gender, marital status. Negative and Positive Growth terms are splines, such
that negative (positive) growth is equal to the absolute value of the growth rate
when it is negative (positive) and zero otherwise.

*p<0.1,* p<0.05 ** p <0.01.

49



0¢

Table SOM.7: EcoNnoMIC GROWTH ABOVE AND BELOW COUNTRY-MEAN RATE

Gallup World Poll Eurobarometer BRFSS
(1) (2) (3) (4) (5) (6)
Cantril Ladder Life Satisfaction Life Satisfaction
Growth: Deviation from country-mean  0.371** 1.464%#* 0.307***
(0.155) (0.414) (0.066)
Spline: Below Mean -0.546%** -2.135%%* -0.330%**
(0.210) (0.689) (0.113)
Spline: Above Mean 0.129 0.274 0.266*
(0.312) (0.546) (0.148)
Countries/States 157 157 15 15 51 51
Macro observations 968 968 508 508 1233 1233
Micro observations 1,166,517 1,166,517 1,092,999 1,092,999 2,260,476 2,260,476
R? 0.034 0.034 0.029 0.029 0.060 0.060

Robust standard errors in parentheses, adjusted for clustering at the country-year level in the Gallup and Eurobarometer, and
at the state-quarter level in the BRFSS. All outcomes variables are standardised (mean=0, SD=1). Growth rate is expressed
here as a deviation from the country-mean growth rate over the preceding 10 years. All regressions include individual-level
controls: age, age-squared, education level, gender, marital status. Country fixed effects and survey wave dummies are included
in all of the Eurobarometer and Gallup models; state fixed effects and seasonal dummies are included in the BRFSS models.
*p<0.1,* p<0.05 *** p <0.01.



Table SOM.8: NEw AND RECOVERY GROWTH

(1) (2)

Life Satisfaction

Negative Growth -5.T88¥*K 5 619%H*
(1.293)  (1.333)

Positive Growth 0.913**
(0.375)
“New” Positive Growth 0.876**
(0.376)
“Recovery” Positive Growth 1.824**
(0.889)
Countries/States 15 15
Macro observations 508 508
Micro observations 1,092,999 1,092,999
R? 0.031 0.031

Robust standard errors in parentheses, adjusted for cluster-
ing at the country-year level. All regressions run on the Eu-
robarometer sample. All outcomes variables are standard-
ised (mean=0, SD=1). All regressions include individual-
level controls: age, age-squared, education level, gender,
marital status. Country fixed effects and survey wave dum-
mies are included in all models. “Recovery” growth refers
to country-years in which positive economic growth brings
GDP back up to a previously achieved level; “new” growth
refers to economic growth that takes GDP to a new high.
*p<0.1,* p<0.05 *** p<0.01.
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Table SOM.9: GALLUP 2005-2013 - FUTURE CANTRIL LADDER

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Future Cantril Ladder
Economic Growth 1.242%%* 1.235%%* 1.162%** 1.197%** 1.135%%*
(0.219) (0.224) (0.220) (0.257) (0.264)
Negative Growth -1.925%%* -1.918%%* -1.713%%* -1.578%** -1.399%**
(0.425) (0.423) (0.436) (0.509) (0.525)
Positive Growth 0.964*** 0.963*** 0.942%** 1.050*** 1.0377#%*
(0.274) (0.277) (0.273) (0.281) (0.282)
GDP per capita (log) 0.028 0.010 -0.146 -0.151
(0.111) (0.109) (0.113) (0.112)
Unemployment Rate -1.476%F% ] .423%%* -1.770%Rx ], TH2%k
(0.376) (0.375) (0.429) (0.430)
Inflation Rate -0.271 -0.248 -0.288 -0.272
(0.253) (0.261) (0.255) (0.265)
Country and Wave FEs X X X X X X X X X X
Individual Controls X X X X X X X X X X
Countries 157 157 157 157 156 156 156 156 155 155
Country-years 967 967 967 967 960 960 962 962 955 955
Individuals 1,074,085 1,074,085 1,074,085 1,074,085 1,066,230 1,066,230 1,066,725 1,066,725 1,058,870 1,058,870
R? 0.069 0.069 0.069 0.069 0.070 0.070 0.070 0.070 0.071 0.071

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Future Cantril Ladder scores, which are standardised (mean=0, SD=1), are
responses to the following: “Please imagine a ladder with steps numbered from zero at the bottom to 10 at the top. The top of the ladder represents the best possible
life for you and the bottom of the ladder represents the worst possible life for you. On which step do you think you will stand about five years from now?”. Country
fixed effects and survey wave dummies are included in all models. All regressions include individual-level controls: age, age-squared, education level, gender, marital
status. Negative and Positive Growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative
(positive) and zero otherwise.

*p<0.1,* p<0.05, *** p<0.01.



Table SOM.10: EUROBAROMETER: LENGTH OF GROWTH SPELLS

(1) (2) (3) (4)

Life Satisfaction

Negative Growth -5.785%** -2.795% 1.294
(1.201) (1.449)  (1.891)
Positive Growth 0.915%* 0.462 0.590
(0.375) (0.395) (0.585)
Negative Spell Length (years) -0.090***  -0.061***  -0.035
(0.016)  (0.023)  (0.023)
Positive Spell Length (years) 0.003**  0.002** 0.003
(0.001)  (0.001)  (0.002)
Negative Growth * Spell Length -1.728%**
(0.601)
Positive Growth * Spell Length 0.025
(0.049)
Observations 1,093,387 1,093,387 1,093,387 1,093,387
R? 0.031 0.031 0.032 0.032
Countries 15 15 15 15
Country-Years 508 508 508 508

Robust standard errors in parentheses, adjusted for clustering at the country-year level. All
regressions include country and wave fixed effects, as well as individual-level controls: age,
age-squared, education level, gender, marital status. Negative and Positive Growth terms
are splines, such that negative (positive) growth is equal to the absolute value of the growth
rate when it is negative (positive) and zero otherwise. Growth spell terms are cumulative
counts that indicate whether the country-year is the 1st, 2nd, 3rd (etc) country-year in either
a continuously positive or negative growth spell.

*p <01, p<0.05 *** p <0.01.
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SOM 11: Long Periods of Growth

While our main analysis focuses on short-run negative and positve year-to-year changes in
GDP, we use the Eurobarometer data to here regress SWB on longer differences in national

income. That is, we estimate the following equation
SWBijt = BlAGDPJt + Xz{jt + §j + Yt + Eijt

where all except the AGDP term are the same as in our main analysis. That is, SW B;;; is a
subjective well-being measure of individual 7 in country j in year ¢, Xj;, is a set of individual-
level demographic characteristics, §; is a country fixed effect, v, is a survey-wave fixed effect,
and €;;; is the error term, clustered on country-years. We vary the length of the AGDP;,
term, but, to illustrate, to construct a 10 year difference we take the difference between the
natural logarithm of GDP per capita in country j in year ¢ and year t — 10. We then split

this long difference term into positive and negative splines, as in our main analysis, such that
SW Bije = B1AGDP;; + o] AGDP™ |jy + X, + & + v + €ije

where AGDPT is equal to the difference when it is positive, and 0 otherwise (and vice versa).
From here, we then interact the positive long differences with a dummy variable indicating

whether there has been at least one country-year of negative growth in the intervening period.
SW By, = B1(AGDP;;xNoNeg)+Bo(AGD Py «WithNeg)+ B3| AGD P~ | jy+ X5, +&+yi+€ij

This allows us to test whether there is any discernible difference in terms of SWB between
long periods of economic expansion that consist of strictly positive growth and those that are
brought about by a series of ups and downs. We report results from growth periods ranging
from 5 to 12 years, since most countries in the sample have a typical business cycle that
falls somewhere within this range.!® The results reported in Table SOM.11 provide evidence
for the notion that strictly positive growth spells are associated with rising SWB whereas
growth spells obtained by way of ups and downs are less clearly conducive to increases in life
satisfaction.

As one would expect, there are very few instances of negative changes in real GDP present
in the data for these long differences. Although these “long negative difference” coefficients
are not really the focus of the analysis here, it is nevertheless worth noting that they do very

much outsize the positive coefficients obtained for the long periods of strictly positive growth.

18 As can be seen on the time series graphs in figure A1, once we get to the higher end of this range the
number of instances of strictly positive growth spells becomes very small.
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Table SOM.11: EUROBAROMETER 1973-2013 - LONG DIFFERENCES IN LNGDP PER CAPITA

(1) (2) () (4) ©) (6) (7 (8) 9) (10) (11) (12)
“On the whole, how satisfied are you with the life you lead?”
5 Year GDP Changes 6 Year GDP Changes 7 Year GDP Changes 8 Year GDP Changes
A InGDP 0.706%** 0.623%** 0.514%** 0.445%#*
(0.153) (0.131) (0.118) (0.110)

A InGDP: Negative -2.497FF% 2 504%HF S2.794%F* 2 TORHHH -3.190%**  -3.205%** -3.907H*K  _3.041%**

(0.275) (0.272) (0.279) (0.278) (0.386) (0.386) (0.398) (0.398)
A InGDP: Positive 0.247%* 0.233%* 0.217+* 0.212%*

(0.121) (0.108) (0.100) (0.094)
A InGDP: Positive * no negative 0.247+* 0.239** 0.232%* 0.227**
growth years in-between (0.120) (0.106) (0.096) (0.089)
A InGDP: Positive * with negative -0.112 -0.013 0.005 0.024
growth years in-between (0.271) (0.207) (0.181) (0.164)
Observations 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387
R? 0.030 0.032 0.032 0.030 0.032 0.032 0.029 0.032 0.032 0.029 0.032 0.032

o @y e a8y @) @) () (23 (24
“On the whole, how satisfied are you with the life you lead?”
9 Year GDP Changes 10 Year GDP Changes 11 Year GDP Changes 12 Year GDP Changes
A InGDP 0.393%** 0.352%%%* 0.334%** 0.321%**
(0.102) (0.092) (0.083) (0.076)

A InGDP: Negative -4.016%**  -4.056*** -5 13THFFE 5 182%** S7.301%F%F  7.363%** -6.974%** - _7.019%**

(0.653) (0.660) (1.018) (1.024) (1.257) (1.266) (1.776) (1.795)
A InGDP: Positive (0.238%** 0.253*** 0.257** 0.273%**

(0.090) (0.086) (0.080) (0.074)
A InGDP: Positive * no negative 0.249%%* 0.2627%+* 0.265%+* 0.278%**
growth years in-between (0.086) (0.082) (0.077) (0.073)
A InGDP: Positive * with negative 0.094 0.126 0.142 0.196*
growth years in-between (0.153) (0.137) (0.124) (0.113)

Observations
RZ

1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387
0.029 0.031 0.032 0.029 0.031 0.031

1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387
0.029 0.031 0.031 0.029 0.030 0.030

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Individual life satisfaction responses are standardised (mean=0, SD=1). Country fixed effects and survey wave
dummies are included in all models. All regressions include individual-level controls: age, age-squared, education level, gender, marital status. Negative and Positive Growth terms are splines, such that
negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and zero otherwise.

*p < 0.1, p<0.05 ** p<0.0L



SOM 12: Growth Rate Volatility

In a paper on subjective well-being and the welfare costs of business cycles, Wolfers (2003)
estimates the association of countries’ SWB with the mean and standard deviation from the
prior 8 years of the unemployment and inflation rates. We build on this by instead modeling
the relationship as SW B = Meangrowthrate + SDarowthrate- 10 illustrate, if we look at the
coefficients pertaining to the “past 8 years” in columns 10 to 12 of Table SOM.12, the mean
and standard deviation terms refer to the mean and standard deviation of the growth rate
over the 8 years from year ¢t — 7 to year t. We insert these terms into our standard equation,
such that

SW Bije = BiMeanj, + B2SDjy + X5 + &5 + v + €ije

where SW B;j; is a subjective well-being measure of individual ¢ in country j in year ¢,
X/

tj
a survey-wave fixed effect, and ¢;;; is the error term, clustered on country-years. As such,

. is a set of individual-level demographic characteristics, §; is a country fixed effect, -, is

we aim to investigate whether economic volatility undermines any positive SWB effects of
growth. Like Wolfers (2003), we center the analysis on 8 years but also report estimates for
periods spanning between 5 and 12 years to ensure that we test for a wider range of possible
business cycle lengths. Table SOM.12 reports the results of these analyses and shows that
volatility (as measured by the standard deviation of growth over the period) is negatively
correlated with SWB. The coefficients on the standard deviation of growth are large and

statistically significant from 8-year periods onwards.
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Table SOM.12: EUROBAROMETER 1973-2013 - GROWTH VOLATILITY OVER THE BUSINESS CYCLE

(1) (2) (3) (4) (5) (6) (7) (8) (9) 1w oy (2
“On the whole, how satisfied are you with the life you lead?”
Growth Rate During Period Past 5 Years Past 6 Years Past 7 Years Past 8 Years
Mean 4.292%*%* 4.297FFF 4 581FF* 4.574%FFF  4,401FFF 4.406%**  4.331FF* 4.427F%*
(0.746) (0.742) (0.800) (0.796) (0.856) (0.829) (0.915) (0.877)
Standard Deviation 0.801 0.871 -0.944 -0.844 -2.156 -2.181 -2.817%  -3.132%*
(1.155) (1.066) (1.273) (1.161) (1.540) (1.394) (1.702) (1.534)
Countries 15 15 15 15 15 15 15 15 15 15 15 15
Country-Years 508 508 508 508 508 508 508 508 508 508 508 508
Observations 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387
R? 0.031 0.028 0.031 0.030 0.028 0.030 0.030 0.029 0.030 0.030 0.029 0.030
w3 @ a5 e an a8 (19 o) (@) 22 (23 (4
“On the whole, how satisfied are you with the life you lead?”
Growth Rate During Period Past 9 Years Past 10 Years Past 11 Years Past 12 Years
Mean 4.225%%%* 4.476%FF  4.107FFF A5TTFFF 4,149%F* 4.839%*F 4. 276FF* 5.057HH*
(0.950) (0.916) (0.935) (0.906) (0.909) (0.904) (0.909) (0.930)
Standard Deviation -2.991 -3.659** -3.668%  -4.608** -3.808%  -5.084*** -3.445%  -4.965%**
(1.830) (1.661) (1.951) (1.787) (2.005) (1.846) (2.015) (1.890)
Countries 15 15 15 15 15 15 15 15 15 15 15 15
Country-Years 508 508 508 508 508 508 508 508 508 508 508 508
Observations 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387 1,093,387
R? 0.030 0.029 0.030 0.029 0.029 0.030 0.029 0.029 0.030 0.029 0.029 0.030

Robust standard errors in parentheses, adjusted for clustering at the country-year level. Individual life satisfaction responses are standardised (mean=0, SD=1). Country fixed effects and survey

wave dummies are included in all models. All regressions include individual-level controls: age, age-squared, education level, gender, marital status.
*p<0.1,* p<0.05 *** p <0.01.



Table SOM.13: OUTLIERS: OMITTING TOP AND BOTTOM 1% OF GROWTH OBSERVATIONS

Gallup World Poll Eurobarometer BRFSS
(1) (2) (3) (4) (5) (6)
Cantril Ladder Life Satisfaction Life Satisfaction
Economic Growth  0.501%** 2.163*** 0.527***
(0.193) (0.442) (0.053)
Negative Growth -1.235%%* ST 54T -0.633%**
(0.473) (1.726) (0.090)
Positive Growth 0.320 0.955%* (0.394*%*
(0.233) (0.393) (0.106)
Countries/States 156 156 15 15 51 51
Macro observations 949 949 497 497 1208 1208
Micro observations 1,145,958 1,145,958 1068573 1068573 2,222,245 2,222,245
R? 0.034 0.034 0.029 0.030 0.032 0.032

Robust standard errors in parentheses, adjusted for clustering at the country-year level in the Gallup and
Eurobarometer, and at the state-quarter level in the BRFSS. All outcomes variables are standardised
(mean=0, SD=1). All regressions include individual-level controls: age, age-squared, education level,
gender, marital status. Country fixed effects and survey wave dummies are included in all of the
Eurobarometer and Gallup models; state fixed effects and seasonal dummies are included in the BRFSS
models. Top and bottom 1% of country-years/state-quarters in terms of the growth rate are omitted
from all regressions.

*p<0.1,* p<0.05 *** p<0.01.
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