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Abstract Whether economic growth improves subjective well-being has been under

debate. Studies that find such an association also document heterogeneity between coun-

tries in the magnitude of the relationship. We test a theoretical model in which economic

growth enhances subjective well-being only when a large share of the population derives

their subjective well-being from relational goods with positive externalities instead of

positional goods with negative externalities. The choice between relational and positional

goods is determined by individuals’ relational abilities and expectations which we oper-

ationalize as attachment security. We specifically test whether economic growth improves

subjective well-being more in those countries where the average attachment security is

higher. We find support for the hypothesis in the Eurobarometer data but less support in the

World Values Survey data.
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1 Introduction

The goal for human endeavour is to have a happy or a satisfying life. Different means to

achieve this goal have been analyzed in quantitative research by using representative data

of people’s self-reports to the question on subjective well-being (SWB), which can be

defined as people’s emotional and cognitive evaluation of their lives (Diener et al. 2003).1

SWB is a useful goal for economic and social policy because it has the potential to capture

both mental and social well-being in addition to physical well-being (for a contrary view,

see Deaton 2008).

The association between SWB and economic growth has been under debate, with two

contradictory views on the issue. Easterlin (1974) argued that aggregate economic growth

does not improve the average SWB at the country level, although richer individuals have a

higher SWB than poorer ones within countries. Stevenson and Wolfers (2008) challenged

this received wisdom and argued, using new data and estimation methods, that aggregate

economic growth is significantly and positively related to SWB, using both cross-sectional

and panel data at the country level. Easterlin et al. (2010) disputed this and claimed

specifically the lack of a long-run association between GDP and SWB. Easterlin et al.

(2010) stressed that cross-sectional or short-run evidence of a positive GDP–SWB asso-

ciation (Deaton 2008) does not refute their original argument. Sacks and Wolfers (2010)

presented evidence showing that the association is positive in the long run although not

always statistically significant, and they noted that the absence of evidence of statistical

significance does not necessary imply evidence of the absence of an association. The

debate is unsettled (Graham et al. 2010).

Whether the association between economic growth and SWB is, in general, positive or

non-existent, the relationship can still vary from one individual country to the next. In fact,

countries seem to be puzzlingly heterogeneous, with Belgium, for example, showing a

significant negative association between economic growth and SWB (Stevenson and

Wolfers 2008). One possible reason for the apparent heterogeneity among countries is that

the contribution of one major explanation for the Easterlin paradox, namely relative

income concerns, varies from one country to another.2

According to the relative income hypothesis, the difference of one’s own income level

compared to others’ affects decisions about consumption and saving (Alvarez-Cuadrado

and Long 2011). The reason for this is that people derive utility from the difference

between their own consumption and the consumption of others (Alvarez-Cuadrado and

Long 2011). Therefore, the aggregate SWB of a group may not increase if the income of

everybody increases—the rise in the absolute level of consumption may not have an effect

on SWB if people care mostly about consumption relative to others. At the same time, the

higher the consumption relative to others is, the higher is also SWB.

1 We use ‘‘subjective well-being’’ as a concept which includes both ‘‘happiness’’ and ‘‘life satisfaction’’.
Happiness and life satisfaction are somewhat distinct concepts and empirical counterparts of SWB and can
have different correlates (Graham et al. 2010). We treat them separately in our empirical analysis although
they are mostly not distinguished in the theoretical literature on the relationship between economic growth
and SWB.
2 Another possible explanation is adaptation to the consumption level over time. There is empirical evi-
dence suggesting that relative income concerns have a larger effect (Layard et al. 2010). Increases in
inequality associated with economic growth can also result in stagnant SWB if inequality decreases SWB.
Country differences in the effects of adaptation or in inequality could therefore also explain the hetero-
geneity in the GDP–SWB association.
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One class of goods whose consumption can affect utility because of the relative ranking

of goods are positional goods (Alpizar et al. 2005). The importance of relative ranking or

positionality of some goods can depend on social norms and subjective perceptions. For

example, house and car ownership are typically seen as more positional than vacations and

insurance (Alpizar et al. 2005).

Pugno (2009) has proposed a plausible theoretical model to explain individual and

country-level differences in the effects of relative income and therefore also the hetero-

geneity in the association between economic growth and SWB. The model has two types of

goods: positional and relational goods. One important factor in the model is relational

ability, which affects the quality of social ties or relational goods that people produce.

Relational goods can be defined as non-instrumental interpersonal relationships which can

only be enjoyed in the company of other people (Gui 1996). Relational goods and their

quality can be considered to be an aspect of many activities and relationships, such as

marriages, political participation, and jobs, influencing their pleasantness, satisfaction and

productivity (Uhlaner 1989). A related concept is social capital, which is argued to enter

the production rather than the utility function, for example, by enabling lower-cost busi-

ness transactions via building up trust (Gui 1996). Relational goods, in turn, can be con-

sidered to be goods which are enjoyed as ends in themselves or, in other words, to enter the

utility function directly (Gui 1996). Consistent with these propositions, Bruni and Stanca

(2008) find that participation in voluntary organizations and time spent with family and

friends have a positive association with life satisfaction in the World Values Survey.

Changes in relational goods, operationalized by Bartolini et al. (2009) as changes in group

memberships, also predict country-level changes in SWB over a period of 15 years.

In Pugno’s (2009) model, relational goods are produced with relational ability together

with instrumental material consumption. In the theoretical model, relational ability and

expectations about relationships based on early life experiences determine whether people

orient themselves towards the consumption of market goods for comparative purposes

(positional goods) or towards relational goods. People with stronger relational abilities and

expectations consume more relational goods and less positional goods because they expect

to derive more enjoyment from the relational goods although their knowledge of their own

skills is limited (Pugno 2009). Income improves SWB because the production of relational

goods has material inputs (e.g. going to a restaurant to meet friends). Furthermore, SWB

derived from relational goods does not decrease the SWB of others but increases it:

enjoyment is higher for all participants in the relationship if the relational goods have a

higher quality. People can also derive SWB from the positional goods, which do not

require relational ability (e.g. enjoyment from the high social status of the restaurant one is

eating in). Increases in income and consumption of positional goods improve one’s well-

being only if they lead to a higher position in the hierarchy (e.g. the restaurant is con-

sidered to be of a higher social status than the rest of the restaurants where other people

eat).3 If everybody’s consumption of positional goods increases by the same amount, there

is no improvement in the net amount of well-being because only the position relative to

other people matters, and not the absolute value of consumption. The crucial assumption in

3 The model implicitly assumes that market goods can affect well-being only through relational goods or
through consumption which has negative externalities via positional comparisons. There is no effect of the
higher quantity or quality of market goods such as tastier meals, for example, outside these channels. If
deviations from this assumption are important, and product quality and quantity have significant positive
effects on well-being, we should not observe a lack of association between GDP and SWB. If the deviation
is significant only below a certain level of consumption, this prediction should accordingly be valid only
among countries below that level (Akay et al. 2012).
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Pugno’s (2009) model is that lower expected well-being from relational goods will lead to

a higher consumption of positional goods. Because consuming positional goods is essen-

tially a zero-sum game these populations will have a lower net gain from economic growth

in terms of SWB.

The concept of relational ability and expectations about relational goods, that Pugno

(2009) uses is based on the psychological concept of attachment style security, which he

explicitly takes as a reference in his model. In large part, secure attachment style can be

considered as a positive answer to the question ‘‘Can I trust my close relations to be

available and responsive to my needs?’’ (Hazan and Shaver 1994). The attachment

behavioural system’s goal is to induce caregiving and protection by means of the attach-

ment figure (Hilburn-Cobb 2004). It is the most important system for regulating rela-

tionships, behaviour, and internal states among infants and children, because their survival

depends on specific others, but the system continues to function throughout the entire

lifespan. According to the theory, if the answer is positive and close people can be counted

on when needed, the question about the availability of close people will not bother the

individual constantly and the individual is free to flexibly activate and develop other

behavioural systems such as affiliation, caregiving, and exploration for better relationships

and competence (Hilburn-Cobb 2004). Furthermore, close relationships will be considered

as intrinsically satisfying and material goods as instrumental to these relationships. There is

no need to try to shut down the attachment system by force, for example, by devaluing

attachment relationships or to use other behavioural systems such as submission or

dominance to achieve attachment goals. In contrast, if other people who are close cannot

be trusted to be emotionally available and responsive, subordination-submission beha-

vioural systems that have originally evolved for different purposes will be activated first in

the service of attachment goals, and, if these attempts fail to get a favourable response, they

will be used as replacements for attachment goals. The end result would be an instrumental

and a hierarchical attitude towards human relationships which will carry on to adulthood

(Hilburn-Cobb 2004). Empirically, persons with a secure attachment style tend to have

better relational abilities (DiTommaso et al. 2003) and a better relationship quality (Noftle

and Shaver 2006; Towler and Stuhlmacher 2013) than persons with insecure attachment

styles. Empirical evidence also supports the conclusion that lower attachment security is

associated with a higher concern for status: attachment insecurity is associated with

preferences for outcomes which are worse in absolute terms but better relative to other

persons (Van Lange et al. 1997). Low rank in status hierarchies also leads to more

depression and anxiety among insecurely attached persons than among securely attached

persons (Irons and Gilbert 2005). In our empirical study, we use the country averages of

attachment security as the indicators of average relational ability, relational goods quality,

and orientation towards relational goods instead of positional goods. Since consuming

positional goods is a zero-sum game whereas consuming relational goods is not, countries

with a more insecure (secure) average attachment style should have a less (more) positive

association between economic growth and SWB.

The contribution of this paper to the debate is to shed new light on the heterogeneity of

the association between GDP growth and SWB. We test whether economic growth

improves SWB more in countries with a higher quality of social ties or relational goods.

The analyses can potentially help in determining which countries benefit most from eco-

nomic growth in terms of SWB and, if the tested model stands empirical scrutiny, it can

provide some tools to increase SWB at the country level. Lack of confirmation of the

hypothesis would also be useful by helping to rule out one possible explanation for the

variation in the GDP–SWB association between countries. To accomplish this, we use the
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Eurobarometer and World Values Survey data sets and estimation methods adopted earlier

by Stevenson and Wolfers (2008) and consider the country average of attachment security

as a moderator of the association.

The paper is structured as follows. Section 2 provides a brief overview of the earlier

empirical literature and theoretical motivation for our empirical analysis. Section 3

describes data and estimation methods. Section 4 presents the estimation results and the

conclusions are provided in Sect. 5.

2 Background

2.1 Heterogeneity in the Income–SWB Association

The most influential challenge to the Easterlin paradox (1974) has come from Stevenson

and Wolfers (2008). They used the logarithm of GDP per capita as the measure of income

and reported a positive association between income and SWB over time in some model

specifications using the Eurobarometer Survey and the World Values Survey (WVS).

Stevenson and Wolfers (2008) also found considerable heterogeneity among countries in

the association between GDP growth and change in SWB: some countries have statistically

non-significant and flat slopes, others significant and steep slopes, and Belgium even has a

significant negative correlation between GDP and SWB. Using the same data, Krueger

(2008) also noted that there is significant variation across countries. Restricting the effects

of log GDP on satisfaction to be the same across all countries in the WVS data produced a

significant and positive estimate but an F-test revealed the model to be overly restrictive

with log GDP interactions with the country fixed effects being highly statistically signif-

icant. When Krueger (2008) estimated separate coefficients for each country, the effect of

GDP on satisfaction for average country was negative and non-significant. He considered

these country differences in the GDP–SWB association to be a puzzle and encouraged

researchers to explain the reasons for these differences.

Previous studies have identified some potential factors contributing to the heteroge-

neous effects of rising income on SWB. Rojas (2007) found that, in Mexico, the logarithm

of personal income predicted self-reported happiness statistically significantly only among

persons with conceptual referents for happiness with an outer orientation, but not among

persons with an inner orientation. del Salinas-Jiménez et al. (2010) analyzed the WVS data

and discovered that income was significantly and positively associated with life satisfac-

tion only among those with extrinsic or mixed motivations, and that intrinsic motivation

predicted life satisfaction among individuals in low- and middle-income groups, but not

among those with a high income. The results suggest that the country-level differences in

conceptual referents for happiness could also explain the country-level differences in the

association between economic growth and SWB, and general cultural differences explain a

part of the heterogeneity. Borrero et al. (2013) found that the association between GDP and

SWB was stronger among individualistic than among collectivistic cultures.

A popular explanation of the Easterlin paradox is that people have positional income

terms in their utility functions (Clark et al. 2008). If a person’s own and comparison

income affect SWB equally but in opposite directions, then increases in the population’s

average income do not improve the average level of SWB. The negative effects of others’

income increases cancel out the positive effects of one’s own income increases on SWB.

Possible differences in positional income concerns across countries could therefore also
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explain heterogeneity in the association between economic growth and subsequent change

in SWB. There is evidence that increases in one’s own income improve SWB but increases

in the average income of the reference group decrease SWB (Ferrer-i-Carbonell 2005).

More precisely, there is evidence that rather than the reference income it is one’s position

or rank income in the comparison group that affects life satisfaction (Boyce et al. 2010).

However, contrary to other literature, Deaton and Stone (2013) find that in the Gallup data

there are sizeable effects of relative income on happiness (affective evaluations of SWB)

but not on life satisfaction (cognitive evaluations of SWB). Deaton and Stone (2013)

suggest that happiness may be associated with transitory income whereas life satisfaction

may be correlated with permanent income.

Proto and Rustichini (2013) categorized people into income percentiles and found that

the association between GDP and life satisfaction flattens after a peak and eventually

becomes slightly but significantly negative. They hypothesized that this results from a

higher income level leading to higher aspirations. Supporting this explanation, Proto and

Rustichini (2013) argued that the aspiration level can be considered to be the same as

comparison income and they showed that its negative effect on SWB is stronger among

persons who are more sensitive to losses, which they measured with the personality trait of

neuroticism.

In addition to these individual-level differences, country-level differences have also

been observed. Corazzini et al. (2012) found that relative income concerns were stronger in

countries that were wealthier and that had a Protestant–Calvinistic religion as its dominant

one, a more equal income distribution, and a larger government. Georgellis et al. (2009)

discovered that the association between life satisfaction and reference income depended on

personal values in the European Social Survey, but this moderation by values also varied

among countries. For example, the reference income had a more negative association with

life satisfaction among regular churchgoers compared to those who do not attend church

services, but this association was observed only in Southern Europe. In Western Europe,

the estimates had the opposite sign. Similarly, valuing helping and caring for others pre-

dicted a positive association between life satisfaction and reference income in Western

Europe, but there was no significant association in the Nordic countries.

2.2 Hypothesis

Pugno (2009) presented a comprehensive theoretical framework that explains the differ-

ences across countries in how income gains are converted into improvements in SWB. It

integrates empirical findings regarding positional income and relational goods with a

psychological theory about individual differences in preferences about them. The theo-

retical model predicts that economic growth improves SWB only when a large fraction of

the population has a high relational ability (which can be operationalized as secure

attachment style, see Introduction; also Fraley and Shaver 2000) because they derive their

SWB more from mutually beneficial relationships or relational goods rather than from

zero-sum comparisons of income (Van Lange et al. 1997). Correspondingly, if the rela-

tional abilities are low and people derive their SWB mainly from comparison income, then

GPD gains are lost in a hedonic treadmill without improving the population’s SWB.

Expressing these ideas more formally, Pugno’s (2009) model assumes the following

adult’s expected utility function referring to well-being:
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Ue ¼ U
c

z
;Re;H

� �
ð1Þ

where c denotes consumption of positional goods, which is related to consumption by

others z. Re denotes the expected quality of relational goods and H denotes leisure time. Re

in turn has the following production function:

Re ¼ R he;C
� �

ð2Þ

where he denotes the human contribution to the quality of relational goods and C denotes

consumption or the material component instrumental to relational goods. We assume that

he is measured by attachment security. In the model, the expectations of the human con-

tribution he are influenced by the relational ability of the individual’s parent when the

individual was young, as suggested by the attachment theory.

According to the model, economic growth can have a positive net effect on the whole

group’s SWB if an increase in income leads to an increase in the consumption of the material

component C of the relational goods Re. However, if the expected human contribution to the

relational goods he is of sufficiently poor quality, all consumption will consist of positional

goods c with no net positive effect of economic growth on the population’s well-being.

The hypothesis that we test in our empirical study is therefore whether economic growth

using GDP per capita is associated with larger improvements in SWB in countries where

the population has, on average, a more secure attachment style indicating a higher quality

human contribution to relational goods.

3 Data and Method

We use the same happiness and life satisfaction (the Eurobarometer Survey and the World

Values Survey,WVS) andGDPdata andStata codes as Stevenson andWolfers (2008) that are

provided on a website (http://users.nber.org/*jwolfers/data.php). The Eurobarometer data

cover the European Community (EC) and the later European Union (EU) countries from the

expansion in 2004. Countries have been added to the original nine countries as the EC and the

EU have expanded. The data cover the period 1970–2007 and they include questions about

life satisfaction at least annually, but questions about happiness have been less frequent. The

WVS data that Stevenson and Wolfers (2008) used cover four waves (1981–1984,

1989–1993, 1994–1999, 1999–2004), which included a varying number of countries (10–62)

and participants (12,021–60,627) in each wave. We kept the original four waves in order to

replicate the results by Stevenson and Wolfers (2008), but we also added the fifth wave

(2005–2009) of theWVSdata to our analysis. To these datawe linked the country averages of

attachment security, as reported in Schmitt et al. (2004). The attachment data were collected

as part of the International SexualityDescription Project, and they include 17,804 participants

from 56 countries. Most samples are comprised of college students. The attachment security

data is cross-sectional from the early 2000s. Schmitt et al. (2004) report some cross-country

comparisons that are according to theoretical predictions; for example, the countries with

lower levels of human development tend to have higher levels of various types of insecure

attachment styles. Therefore, it has validity as a measure for cross-country analyses.4

4 A problem in using psychological survey measures in cross-country analyses is that people tend to
evaluate themselves in comparison to the averages of the country they live in (Heine et al. 2008). This makes
it more difficult to find statistically significant relationships across countries.
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Attachment security was measured by means of the Relationship Questionnaire (Bar-

tholomew and Horowitz 1991). The item concerning secure attachment was this: ‘‘It is easy

for me to become emotionally close to others. I am comfortable depending on others and

having others depend on me. I don’t worry about being alone or having others not accept

me.’’ The participants indicated on a 7-point Likert scale how well the item described them

(1 = ‘doesn’t describe me’, 7 = ‘very accurately describes me’). Z-scores of the country-

level averages were used in all analyses.

Happiness is measured in the WVS by means of the question: ‘‘Taking all things

together, would you say you are: ‘very happy,’ ‘quite happy,’ ‘not very happy,’ [or] ‘not at

all happy?’’’ Happiness in the Eurobarometer survey is measured by means of the question:

‘‘Taking all things together would you say you are: ‘very happy,’ ‘quite happy,’ ‘not very

happy,’ [or] ‘not at all happy?’’’.

Life satisfaction is measured in the WVS by means of the question: ‘‘All things con-

sidered, how satisfied are you with your life as a whole these days?’’ Life satisfaction is

measured on a scale from 1 to 10 with a higher value meaning that a person is more

satisfied with his/her life. In the Eurobarometer Survey, the life satisfaction question is

formulated as, ‘‘On the whole, are you very satisfied, fairly satisfied, not very satisfied or

not at all satisfied with the life you lead?’’

GDP The Stevenson and Wolfers (2008, 2013) data that we use is the real GDP per

capita measured at purchasing power parity. The data are mostly taken from the World

Bank’s World Development Indicators database. Where there are missing observations in

the World Bank’s database, GDP data is added from the Penn World Tables (version 6.2)

or the CIA Factbook. The natural logarithm of average income is used in all analyses.

We apply two approaches to test our hypothesis. First, we added a log GDP 9 At-

tachment security interaction term to the Stevenson and Wolfers’ (2008) OLS models,

where the logarithm of GDP per capita is used to explain SWB. A positive and significant

coefficient for this interaction term implies that the association between GDP and SWB

depends on a country’s average attachment security, according to the theoretical model by

Pugno (2009). Second, we divided countries into three groups according to their average

attachment security: countries in the lowest quartile, countries in the middle two quartiles,

and countries in the highest quartile. Support for our hypothesis would be shown as a non-

significant or negative association between GDP and SWB in the lowest quartile and

statistically significant and positive associations in the middle and highest quartile.

4 Results

To give a first glimpse of the association that we are examining, we plotted the estimated

logarithmic GDP per capita–life satisfaction gradients against the average level of

attachment security in Fig. 1. The figure is based on the Eurobarometer data in the original

1973 sample of nine countries analyzed by Easterlin (1995) and Stevenson and Wolfers

(2008), seven for which we have data on attachment security (Belgium, Greece, France,

Italy, the Netherlands, the United Kingdom, and Germany). We find that countries with a

higher average of attachment security have higher GDP–life satisfaction gradients. The

observation in the bottom left of the figure is Belgium, the country for which Stevenson

and Wolfers (2008) found a negative GDP–SWB gradient. Belgium has the second lowest

average attachment security in the sample containing all countries. It is a possible

explanation for the exceptional gradient.
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Next we turn to the formal econometric analyses of the role of attachment security in

determining how SWB is linked to GDP. To set the stage, we present the estimates from

specifications similar to Stevenson and Wolfers (2008) in the leftmost and centre columns

of Tables 1 and 2, essentially replicating their estimates. The estimated equation in levels

is

SWBit ¼ a0 þ a1lnGDPit þ eit ð3Þ

where SWBit is the aggregate SWB, and GDPit is the real gross domestic product per capita

for country i and survey wave t. Well-being is aggregated by running an individual-level

ordered probit regression of SWB measure on country-wave interaction dummies. The

estimated coefficients on the dummies are the ordered probit index values for the country-

time pairs. Following Stevenson and Wolfers (2008) the ordered probit index variable is

used because SWB measures in the data set are ordinal.

In addition to estimating the pooled model, in which both cross-country and time

variation is included, we also add the country and wave fixed effects in the subsequent

specifications. The country fixed effects account for unobserved differences between

countries that are stable over time. The wave fixed effects are included to capture both

aggregate shocks facing all countries simultaneously and differences between waves in the

surveys. To see how shorter- and longer-run changes in GDP are associated with changes

in well-being, the model is also estimated in short first differences and long first differ-
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ences.5 For the Eurobarometer data, short first differences are differences of five-year

averages and long first differences are differences of decadal averages. For the WVS data,

short differences are differences between consecutive waves, and long differences are

differences between the last and first waves. We consider the difference specifications and

specifications including a full set of country and wave fixed effects to be the most com-

pelling and strictest tests of our hypotheses. This is because both types of specifications

account for the common time effects. The estimates are therefore based on the differential

within-variation between countries so that we do not need to worry about spurious time-

series correlation between the averages of the two variables.

In the next columns, we interact the logarithm of real GDP per capita variable with the

average attachment security level, and use it as an additional explanatory variable. Thus,

the equation to be estimated is

SWBit ¼ b0 þ b1lnGDPit þ b2ATTi � lnGDPit þ lit ð4Þ

where the coefficient of the log of real GDP is now allowed to vary between countries

according to the level of average attachment security. More specifically, the coefficient is

assumed to be a linear function of our attachment security variable ATTi, resulting in the

specification in Eq. (4). Variable ATTi is included as a control variable in the level models

without the country fixed effects to account for a possible main effect of attachment

security.6

In Table 1, in which the Eurobarometer data is used, the coefficient for the interaction

variable is positive except in regressions consisting only of the levels of log GDP. The

coefficient is statistically significantly different from zero (p\ .05) in five and almost

significant (p\ .10) in two out of ten specifications. When the WVS data is used

(Table 2), the coefficient is positive in all except one specification, but it is not statistically

significant in any of them. The pattern in Tables 1 and 2 suggests that log GDP is a more

important predictor of SWB in countries with a higher average secure attachment. This

association is statistically significant most often when log GDP alone is not a significant

predictor of SWB, i.e. in the Eurobarometer data, specifically with the happiness variable.

In the Eurobarometer data, we find statistically significant or almost significant estimates in

our preferred specifications (difference, or level models with the country and wave fixed

effects), which also show improved coefficient of determination R2 compared to equations

that only include log GDP. Including the attachment–GDP interaction term does not

improve the coefficient of determination in the WVS data.7

Above, we assumed that the gradient depended linearly on attachment. Relaxing this

assumption, we divided our sample of countries into three groups: countries in the lowest

quartile, countries in the middle two quartiles, and countries in the highest quartile of

average attachment security. In Tables 3 and 4 we report the estimates of the coefficients

of the logarithm of GDP per capita on SWB in the three groups. That is, we estimate model

5 See Hovi and Laamanen (2015) for a more elaborate discussion on different types of models of GDP and
SWB and their interpretations.
6 The inclusion of the attachment main effect in the regression equations leads to very high multi-
collinearity. Mean centering of the variables has been proposed as a way of alleviating multicollinearity
(Aiken and West 1991). We tried this as a robustness check, and the results remained qualitatively intact.
7 We checked the robustness of the estimates by excluding Belgium from the sample. In the Eurobarometer
data, the prediction of life satisfaction by the interaction of attachment and log GDP was no longer
statistically significant, whereas the prediction of happiness by the interaction became, in general, more
statistically significant. The estimates of the interaction term were not affected by the exclusion of Belgium
in the WVS data.
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(3) separately for the three groups. Overall, we tend to find that the stronger the attachment,

the higher is also the association of log GDP with SWB. Furthermore, the statistical

significance of the coefficient estimates tends to improve when the models are estimated

for a set of countries in which attachment is more secure. In Table 3, the model in levels

with the country and wave fixed effects produces estimates that are implausible (i.e.

standard errors which are practically zero) and are probably the result of the fact that only a

few countries are in the sample.8

Although we did not find statistically significant estimates for the interaction term in the

WVS data in Table 2, we did find some results supporting the hypothesis in the WVS data

in Table 4. The estimates for the association of log GDP with SWB are strongest among

the group of countries with the highest average attachment security, especially in our

preferred specifications (difference, or level models with the country and wave fixed

effects). For short first differences of happiness, we find a significant negative effect in the

lowest quartile and a significant positive effect in the highest quartile.

Because the GDP–SWB gradient appeared to depend on attachment security non-lin-

early in some specifications, we added a squared attachment interaction term in the

regression equations (ATT2 9 lnGDP). We found two almost significant squared interac-

tion coefficients: in predicting happiness in the Eurobarometer data in a regression with

country fixed effects (beta = -0.28, SE = 0.13, 95 % CI [-0.58, 0.02]); the first degree

interaction term (beta = 0.80, SE = 0.09, 95 % CI [0.59, 1.00]) and in predicting life

satisfaction in WVS in a regression with short first differences (beta = 0.36, SE = 0.21,

95 % CI [-0.07, 0.79]); the first degree interaction term (beta = 0.39, SE = 0.24, 95 % CI

[-0.10, 0.88]). We observed a significant and positive squared coefficient of attachment

security in predicting life satisfaction in WVS with the country and time fixed effects

(beta = 0.32, SE = 0.12, 95 % CI [0.08, 0.56]); the first degree interaction term

(beta = 0.14, SE = 0.14, 95 % CI [-0.15, 0.43]).

It is interesting to note that the estimated main effect of attachment security is not

statistically significant in any of the models. It also appears that attachment security is

often negatively correlated with SWB in our data sets. As we consider attachment security

as a control variable and a moderator in this paper, further research could investigate more

closely the association between secure attachment and SWB at the country level.

5 Discussion

The relationship between subjective well-being (SWB) and economic growth has been under

debate. Empirical studies that find a positive average effect also reveal substantial heterogeneity

across countries in the magnitude and even the sign of the effect. Integrating approaches across

social sciences may be helpful in order to understand this heterogeneity better. In particular,

models of individual and country differences in relative income concerns may provide useful

hypotheses about differences in how economic growth is transformed into SWB.

In this paper, we tested the concept of relational ability as modelled by Pugno (2009) as

a potential confounder in the association between GDP growth and SWB. To assess the

8 Excluding Belgium from the sample led the estimates of log GDP to be statistically significant in the
lowest quartile when predicting life satisfaction in the Eurobarometer data in levels with and without the
country fixed effects. In the WVS data, the exclusion of Belgium decreased the statistical significance of
differences in log GDP predicting life satisfaction in the lowest quartile. The estimate of log GDP predicting
happiness in long first differences became almost statistically significant (p\ .10).
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relevance of this confounder in the economic growth–SWB nexus, we used the country

averages of attachment security as the indicators of average relational ability. The model

implies that countries with a more secure average attachment style should have a more

positive association between GDP growth and SWB. The reason for this is that securely

attached individuals derive their SWB more from mutually beneficial relationships or

relational goods rather than from comparison income that does not enhance the average

level of SWB.

We presented evidence that differences between countries in the GDP–SWB gradient

can be explained by differences in the averages of attachment security, at least to some

degree. In particular, using the same data sets and similar empirical strategies, we were

able to partly explain the differences of the GDP–SWB gradient between countries doc-

umented in Stevenson and Wolfers (2008). We provided evidence consistent with the

hypothesis that economic growth improves SWB more in countries with higher average

attachment security than in countries with lower average attachment security. This finding

is in accordance with the theoretical ideas of Pugno (2009). Our results are particularly

helpful in explaining anomalies that were documented in Stevenson and Wolfers (2008).

First, the support for our hypotheses was the strongest in the data where log GDP alone was

least able to predict SWB, i.e. happiness in the Eurobarometer survey. This is also con-

sistent with the idea that comparison income effects are larger for happiness than for life

satisfaction (Deaton and Stone 2013). Second, we found that Belgium, which has the

puzzling negative GDP–SWB gradient, also has one of the lowest estimates of the average

of attachment security in the sample of all countries.

Using the WVS data we were unable to find statistically significant estimates for the

interaction term of attachment security and GDP. However, dividing the countries by their

level of average attachment security produced some results confirming our hypothesis. The

lack of significant results might be partially explained by the fact that WVS includes more

countries with lower levels of GDP and where college students might be more unrepre-

sentative of the total population. The lack of significance seemed not to be completely

driven by the sample of countries, because using only European countries in the WVS

produced the same non-significant results.9 One possible explanation could be that the

WVS data includes fewer data points (measurement waves varied from one to five) than

the Eurobarometer (measurement waves varied from 5 to 55) and the tests therefore did not

have enough power to identify the effects in the WVS data. Another possible interpretation

is that the significant results are spurious. Whichever the case is, the hypotheses need to be

tested using other datasets.

In none of the models, that included the main effect of attachment security was its

coefficient found to be statistically significantly different from zero. One reason for the

absence of an association could be that the link between attachment security and SWB is

complex. Indeed, in a recent study, Karreman and Vingerhoets (2012) document that, in

addition to the secure attachment style, one of the insecure attachment styles (dismissive)

is also indirectly positively associated with reported subjective well-being.

There are important limitations in our analysis. The data on the population average

attachment security originates from a cross-section. In future research it would be useful to

estimate similar models using panel data on attachment styles.10 To the best of our

knowledge, there are no panel data available on attachment security covering a reasonable

9 The results are available from the authors.
10 There are earlier empirical studies that have examined various measures of SWB in panel data settings
(e.g. Böckerman and Ilmakunnas 2009).
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number of countries. Also, most respondents in the data that we use on attachment security

are college students. This implies that our measure of attachment styles contains a sub-

stantial amount of measurement error when applied to the population level. Measurement

error causes attenuation bias in the estimates and having (classical) measurement error in

an explanatory variable typically leads to a bias toward zero. This implies that our esti-

mates are conservative and that better measures on attachment security could provide

stronger results.

6 Conclusions

Our findings suggest that the quality of social ties can have an important role to play in the

way that economic growth transforms into SWB. The results are somewhat fragile. We

would have more confidence in them if there were more direct evidence about the

hypothesized mechanism of influence, i.e. that attachment security influences relative

income concerns which moderate the effects of economic growth on SWB. This could be

tested by analyzing whether country differences in attachment security predict relative

income concerns and whether adding an interaction term of relative income concerns and

GDP to the regression equation decreases the coefficient of the interaction term of

attachments security and GDP. In other words, country differences in attachment would be

associated with differences in relative income concerns and this association could explain

the association between attachment security and GDP–SWB gradients. Country differences

in relative income concerns can be measured by using survey data that gather information

about relative income concerns directly (Corazzini et al. 2012) or by country differences in

the strength of the estimated association between one’s own SWB and the reference

group’s income (Caporale et al. 2009).

If attachment security does moderate the effects of GDP, it could become a policy

target. There are already proven ways to improve attachment security at least at the

individual level (e.g. Bakermans-Kranenburg et al. 2003). Attachment security or rela-

tional ability is only one potential confounder that may be useful in understanding the

heterogeneity in the estimates of the association between economic growth and SWB. Prior

research has identified confounders related to culture (Borrero et al. 2013), economic and

social policy (Corazzini et al. 2012), and personality (Proto and Rustichini 2013) as

potentially relevant factors. Future research should clarify their significance and associa-

tions to one another in order to broaden our understanding of the welfare implications of

economic growth and to inform better economic and social policies.
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