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ABSTRACT
Individual-level factors and country-level determinants influence 
our satisfaction; therefore, the single-level models that prevail in the 
analyses of subjective well-being are not appropriate. Thus, this article 
aims to add a multilevel perspective to the understanding of self-
reported well-being. We analyse the impact of gross national income 
on the life satisfaction of individuals. We develop a two-level regression 
model based on the existing ‘economics of happiness’ literature. 
Factors describing an individual’s characteristics are included at the 
within level, measures describing the social situation are included at 
both levels, while a nation’s income, inflation and unemployment rates 
are between-level variables. In order to obtain the moderating effects 
of gross national income per capita on the influence of individuals’ 
relative incomes, a random intercept and random intercept-random 
slope model are tested using the cross-sectional data from the last 
wave of the World Values Survey. Our results support the hypotheses 
that the impact of relative income on subjective well-being decreases 
with the development of a country.

1. Introduction

The idea of using self-assessed life satisfaction or happiness as a way of evaluating the quality 
of a society goes back to Aristotle (Helliwell, 2003). In the past two decades, there has been 
considerable development in the economics of subjective well-being, which is reflected in the 
number of articles considering quality of life and its determinants in mainstream economic 
journals (Dolan, Peasgood, & White, 2008). Stiglitz, Amartya, and Fitoussi (2009) argue 
that ‘subjective well-being should be measured separately to derive a more comprehensive 
measure of people’s quality of life and to allow a better understanding of its determinants 
(including people’s objective conditions)’.

Experiments have shown the need to distinguish between happiness (pleasant or unpleas-
ant affect; emotion) and life satisfaction, as they are separable constructs (Clark & Senik, 
2011; Diener, Suh, Lucas, & Smith, 1999; Fleche, Smith, & Sorsa, 2011). Happiness is more 
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dependent on short-term circumstances, whereas life satisfaction is less affected by momen-
tary situations. Thus, the majority of research in economics focuses on some measure of life 
satisfaction, although this field is best known as ‘economics of happiness’.

Clark, Frijters, and Shields (2008) provide a literature review of the evidence regarding the 
impact of relative and absolute income on subjective well-being. In most developed coun-
tries, economic growth does not lead to greater life satisfaction, while for poorer countries 
there is a positive relationship between income growth and increases in subjective well-be-
ing. This can be explained by diminishing marginal utility and is known as the Easterlin 
paradox. Easterlin (1974, p. 118) was the first to empirically show that ‘national comparisons 
among countries and over time show an association between income and happiness which is 
so much weaker than, if not inconsistent with, that shown by within-country comparisons’. 

Still, a positive correlation between average subjective well-being and national income has 
been proven by a number of studies utilising cross-section (Alesina, Di Tella, & MacCulloch, 

Table 1. List of countries in the sample.

source: World values survey and own calculations.

Country Year Average subjective well-being
algeria 2013 6.34
armenia 2011 6.74
azerbaijan 2011 5.25
Belarus 2011 5.79
chile 2011 7.18
colombia 2012 8.39
cyprus 2011 6.99
Ecuador 2013 7.92
Egypt 2013 6.21
Estonia 2011 7.42
Germany 2013 6.42
Ghana 2012 5.87
iraq 2012 7.25
jordan 2014 6.62
kazakhstan 2011 6.64
kyrgyzstan 2011 6.96
malaysia 2012 7.21
mexico 2012 8.50
morocco 2011 5.78
netherlands 2012 7.51
new Zealand 2011 7.64
nigeria 2011 6.26
Pakistan 2012 7.30
Peru 2012 7.15
Philippines 2012 7.33
Poland 2012 7.12
Romania 2012 6.68
Russia 2011 6.19
Rwanda 2012 6.47
singapore 2012 6.96
slovenia 2011 7.37
south korea 2010 7.65
sweden 2011 7.50
trinidad and tobago 2011 5.52
tunisia 2013 7.26
turkey 2011 5.91
Ukraine 2011 5.01
United states 2011 7.45
Uruguay 2011 7.63
Yemen 2014 5.95
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2004; Di Tella, MacCulloch, & Oswald, 2003; Fahey & Smyth, 2004; Helliwell, 2003) or panel 
data (Ferrer-i-Carbonell & Frijters, 2004; Sacks, Stevenson, & Wolfers, 2010; Winkelmann & 
Winkelmann, 1998). There is less consensus, however, on the impact of increases in income 
on life satisfaction over time (Fleche et al., 2011).

Many studies suggest that relative income dominates the absolute income effect (e.g., Clark 
& Oswald, 1996; Easterlin, 1974, 1995; Luttmer, 2005). Different authors define reference 
groups differently, but they all find evidence that a person’s subjective well-being depends 
on social comparison with others within their reference group. These reference groups can 
be defined on the basis of similarity in personal characteristics (Ferrer-i-Carbonell, 2005; 
McBride, 2001) or with regard to geographic proximity (Helliwell & Putnam, 2007; Kingdon 
& Knight, 2006; Luttmer, 2005).

In a recent study, Clark and Senik (2011) used data from the European Social Survey to 
show that people mostly compare their incomes with those who are better off. This finding 
is in line with the concept of relative deprivation, which was formulated by Runciman 
(1966, quoted in Hey & Lambert, 1980). An individual’s relative deprivation is caused by 
every income unit that he lacks in comparison to all individuals within his reference group 
(Bossert & D’Ambrosio, 2006; Stark & Hyll, 2011).

Clark et al. (2008) show how relative and absolute income can be combined within a 
single model. They predict that the gradient between income and happiness is steeper within 
a country at a specific point in time rather than over time by country. Because the status is 
a zero-sum game (higher status for one results in a lower status for someone else), it does 
not have any influence on the average level of satisfaction in the country, and, over time, 
only absolute income has an effect on well-being.

Stevenson and Wolfers (2013) tested the claim that there is some critical level of income 
beyond which income no longer impacts well-being. Using single level models, they analysed 
multiple datasets and different definitions of basic needs. However, they were not able to 
find any support for the idea of satiation either in comparison of rich and poor countries 
or in comparison of rich and poor individuals within countries.

Two other economic factors (besides income) that are most often mentioned in relation to 
subjective well-being are unemployment and inflation. The unemployed have 5–15% lower 
well-being scores than the employed (Dolan et al., 2008). Winkelmann and Winkelmann 
(1998) showed that the negative effect of personal unemployment is much stronger than 
the effect of non-participation. In a recent study based on US data, Helliwell and Huang 
(2014) found evidence that local unemployment lowers the subjective well-being of the 
rest of the population (not unemployed). Alesina et al. (2004) were able to show a negative 
correlation between the well-being and unemployment rates in the US, but failed to do the 
same with European data.

Among others, Di Tella, MacCulloch, and Oswald (2001) analysed the effect of inflation 
on well-being and they found a consistent negative effect for European countries in the 
period 1975–1991, while the results for the US were not so well defined. In a recent study, 
Welsch and Kühling (2016) used data from 25 Organisation for Economic Co-operation 
and Development (OECD) countries to show that during the macroeconomic crisis of 
2008–2009, the decrease in subjective well-being level was driven by the drop in GDP and 
increased unemployment. On the other hand, lower inflation rates reduced the negative 
effect of the macroeconomic crisis.
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Non-economic factors are important as well. Empirical studies usually find social con-
tact and health to be strongly correlated with subjective well-being (Fleche et al., 2011). 
Other factors include safety (Dolan et al., 2008), personal characteristics (Blanchflower & 
Oswald, 2004), education (Stutzer, 2004) and degree of democracy (Frey & Stutzer, 2000). 
Potential determinants of well-being can be divided into seven broader groups: income, 
personal characteristics, socially developed characteristics, how time is spent, attitudes and 
beliefs towards self/others/life, relationships, and the wider economic, social and political 
environment (Dolan et al., 2008). These influences occur at different levels, ranging from 
the individual level to the regional or national levels. Despite this fact, almost all studies to 
date have been done on a single level, and few exist that include two levels or more (Ballas 
& Tranmer, 2012; Carr, Elliot, & Tranmer, 2011; Frey & Stutzer, 2002; Helliwell, 2003; 
Schyns, 2002).

The empirical part of the article is based on the last available (sixth) wave of the World 
Values Survey, which was conducted between 2010 and 2014. The World Values Survey 
dataset is combined with country-level data, including the gross national income per capita, 
unemployment and inflation rates from the World Bank database. Altogether, there are 40 
countries in the final sample1 (see Table 1), and the sample size on an individual level is 
50,161 observations, which means the average size of a cluster is 1,254 units. The number of 
countries in the sample is big enough for our purpose, since by the rule of thumb we need 
at least 30 clusters to analyse the contextual effects (Maas & Hox, 2004).

The literature review above highlighted a number of open questions. In our empirical 
study, we focus on two that we find most important and interesting:

1.    Which individual-level and country-level variables affect the life satisfaction of 
individuals?

2.    Does a different level of economic development change the impact of relative 
income on subjective well-being?

In this article, we tested the hypotheses that: (1) the gross national income affects subjective 
well-being of individuals; (2) the effect of relative income on subjective well-being is smaller 
in countries with higher GNI per capita; and (3) a two-level model with random intercepts 
and random slopes is better than a two-level model with random intercepts only.

2. Why choose a multilevel modelling approach?

As mentioned in the previous section, subjective well-being is determined by factors on 
different levels, ranging from the individual level to the country level. A problem that 
concerns the relationships between the variables measured at a number of different hier-
archical levels is a multilevel problem (Hox, 1995). Because of this multilevel structure, a 
single-level analysis may be flawed. An analysis that is carried out at the individual level 
may miss important group-level effects, a problem often referred to as the atomistic fallacy 
(Russo, 2008). On the other hand, a single-level analysis at the group level cannot be used 
to make assumptions at the individual level. Individuals are nested within nations, and they 
tend to share certain common values (Arzenšek, Košmrlj, & Trunk Širca, 2014). Thus, a 
person’s subjective well-being is not only a result of his individual characteristics but also 
of some national-level variables.
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The next important reason for choosing a multilevel analysis lies in the data. As is com-
mon in the empirical studies on the determinants of well-being (Ballas & Tranmer, 2012; 
Helliwell, 2003; Helliwell, Barrington-Leigh, Huang, & Harris, 2009), the data we are using 
stem from a two-stage sampling design, where in the first stage the primary units (countries) 
are sampled, and then a random sample of secondary units (individuals) is taken.

The third important argument for a two-level analysis is based on previous studies, which 
have shown the difference in importance of certain factors in more or less developed coun-
tries. A simple panel data analysis with random or fixed effects is therefore not adequate 
because it does not allow for different slopes.

Despite an obvious need for a multilevel modelling approach, this method is seldom used. 
Using a two-level model rather than a standard single-level regression has a big advantage 
in that it is possible to differentiate, in a single model, between several effects: the main 
effects of context or macro-level variables, the main effects of individual-level variables, and 
the possible interaction effects between the two levels. With multilevel models, it is also 
possible to deal with complex variation at different levels – it does not treat individuals or 
nations as having the same error variance (Schyns, 2002).

3. Data and model

In the choice of variables that are included in our model, we mostly follow Frey and Stutzer 
(2002), who divide the determinants of subjective well-being into three broader groups: 
socio-demographic factors (age, gender, number of children, marital status, education, 
health and nationality), economic factors (unemployment, income and inflation) and insti-
tutional determinants (level of democracy and decentralisation) of perceived quality of life. 
In our model, we include all these factors except decentralisation, which was left out because 
of unavailability of data for a large share of countries. The decision to follow the selection 
of determinants of subjective well-being (SWB) from a well-cited book by Frey and Stutzer 
(2002) was based on three reasons: firstly, this selection of factors was already thoroughly 
tested in the economic literature; secondly, this selection of explanatory variables covers 
all topics of interest to us; and thirdly, it enables us to keep the sample size of individuals 
and countries as big as possible.2

Age, gender, marital status, children, health, nationality and education are clearly individ-
ual-level factors, while inflation is strictly a macroeconomic variable. Other factors (income, 
perceived level of democracy, and unemployment) are mixed, which means that they are 
included in our model at the individual and contextual levels.

As mentioned earlier, most of the data stem from the sixth wave of the World Values 
Survey. The exception is macroeconomic variables (unemployment and inflation rate, gross 
national income per capita), which are taken from the World Bank database. Gross national 
income per capita was logged for the purpose of the analysis due to the distribution prop-
erties of this variable. Almost all macroeconomic variables correspond to the year of the 
survey in a particular country, but in some cases the data from the previous year had to be 
used because the World Bank does not yet provide data for that year.

The dependent variable in the model is subjective well-being. In the survey, the respond-
ents were asked directly to evaluate their satisfaction with life on a scale from 1 (dissatisfied) 
to 10 (satisfied). The following question was used: ʻAll things considered, how satisfied are 
you with your life as a whole these days?ʼ
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Some might argue that subjective well-being is a multidimensional phenomenon and 
therefore must be measured with a multi-item scale to minimise measuring errors. The 
evidence from the literature shows that this is not necessary.

Sandvik, Diener, and Seidlitz (1993) used a sample of 136 college students to examine the 
validity of self-reported measures of subjective well-being. A principal axis factor analysis 
revealed a single unitary construct underlying the self- and non-self-reports of subjective 
well-being measures. Furthermore, they were able to prove a considerable cross-situational 
consistency and temporal stability of subjective well-being. These results have been later 
confirmed by other studies (e.g., Ehrhardt, Saris, & Veenhoven, 2000). Eid and Diener (2004) 
used a sample of 249 students to construct a structural model to estimate reliability. Their 
results show that the imputed stability for life satisfaction was around 0.90 after controlling 
for the influence of situation-specific factors. Measures of self-reported well-being are also 
strongly correlated with the frequency of ʻunfakeableʼ or Duchenne smiles and with levels 
of the stress hormone cortisol (Fleche et al., 2011).

State of health was measured by a subjective self-evaluation of the respondents. A five-
point scale was used, where 1 means very good and 5 very bad health. Education level was 
recoded in years of education.3 The level of democracy in the country was measured (sub-
jectively) using a 10-point scale, where 1 means ‘not at all democratic’ while 10 is ‘completely 
democratic’. At the micro level, income was not measured in absolute value but rather as a 
decile-like group4 in which each individual falls according to his income. Individual unem-
ployment and nationality were measured by dummy variables. We assigned the number 
1 to all unemployed persons, and the value 0 was assigned to respondents with any other 
status (employed, self-employed, retired, student, etc.). We also used dummy variables for 
single living (0 for being a member of a couple, 1 for being single) and having children  
(0 for no children and 1 for any number of children). Similarly, a value of 1 was assigned 
to all persons who were immigrants, and a value of 0 was assigned to all non-immigrants. 
Our proxy for nationality was whether an individual was an immigrant. The reason behind 
this decision is that cultural differences between nations are already taken into account by 
the structure of the model.5 Thus, we found it more interesting to discover whether persons 
who have moved to a foreign country experience different subjective well-being to those 
who were born there.

To check for possible common method bias, Harman’s single factor test was performed 
on the data gathered from the World Values Survey. In this test, all four self-reported vari-
ables6 were included, and the results showed that one common factor only explains 33.4% 
of the whole variation, which means that bias does not exist or is very low.

3.1. Two-level model with random intercept

The basic model, which is presented in Figure 1, consists of nine factors at the individual 
level, three factors at the country level, and one factor at both the individual and contextual 
levels.

We treat the subjective well-being measure as cardinal, which is in line with the findings 
of Diener, Diener, and Diener (1995), Frey and Stutzer (2000), Ferrer-i-Carbonell and Frijters 
(2004) and Bechtel (2007). Frey and Stutzer (2000, p. 924) have proven that ‘the least squares 
estimation that treats happiness as a cardinal variable offers qualitatively very similar results 
to the ordered probit model’. Ferrer-i-Carbonell and Frijters (2004, p. 654), who compared the 
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results of ordinary least squares (OLS) and an ordered logit model, came to the same conclu-
sion that ‘the assumption of cardinality or ordinality does not qualitatively change the results’.  
Other researchers (e.g., Easterlin, 1974, 1995) often implicitly assume subjective well-being 
as a cardinal variable when they compare average well-being across countries.

A robust maximum likelihood estimator is used, which yields parameter estimates with 
standard errors and a chi-square test statistic that are robust to non-normality and non- 
independence of observations. The robust standard errors are calculated using the so-called 
Huber/White or sandwich estimator.

Figure 1. two-level model of subjective well-being with random intercepts. source: own figure.
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The same model can also be expressed with the following equation:
 

where γg0(g  =  1,  …,  10) are regression coefficients for level-one explanatory variables, 
γh0(h = 1, …, 4) are regression parameters for level-two explanatory variables, and e0j and 
rij are the level-two and level-one residuals. The subscript j is for countries (j = 1, …, J), and 
the subscript i is for individuals (i = 1,… ,Nj).

This model can also be rewritten as a combination of two equations, representing within- 
and between-group regression, respectively.

Within-group regression:
 

Between-group regression:
 

In the random intercept model with fixed slopes βh0 = γh0.

3.2. Two-level model with random intercept and random slope

In the second step of the empirical analysis, we change the model slightly to test our hypothe-
sis that in more developed countries the influence of relative income on subjective well-being 
is smaller than in less developed countries.7 The new adapted model that includes a random 
slope is presented in Figure 2.

Similar to the first model, we can define the second with a combination of equations. In 
addition to the two equations that we already know from our basic model, we now have to 
define the relation between the slope (s1) and gross national income per capita:

 

while the other two equations do not change.
Once again, this model can be written with a single equation:
 

where γh0 = βh0 for all h ≥ 2.
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The level-two residuals r
0j, r1j and the level-one residuals eij have the conditional mean 0 

(given the values of explanatory variable). r1jINCij + r0j + eij is called the random part, while 
the rest of the equation is the so-called fixed part (Snijders & Bosker, 2012).

The term r1jINCij is a random interaction between country and relative income. In a 
model with random intercept and random slope, there are two random effects. These two 
effects are assumed to be independent but correlated. This means that, for different groups, 

Figure 2. two-level model of subjective well-being with random intercept and random slopes. source: 
own figure.
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the pairs of random effects (r
1j, r0j) are i.i.d., and they are independent of eij. All eij are i.i.d. 

as well. We denote the variances and covariance of residuals as follows (Snijders & Bosker, 
2012): 

 

4. Results and discussion

The estimates for both models (see Table 2) are in line with the theory. State of health,8 
age, level of democracy and relative income are positively correlated with the self-reported 
level of well-being. Even though we control for multiple personal and socio-economical 
characteristics, women experience higher subjective well-being than men by around 0.13 
points. Single persons experience lower subjective well-being than members of a couple. 
Those who have children are less satisfied. Being an immigrant or having more years of 
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Table 2. Estimates for random intercept and random slope models.

Notes: significance levels are denoted by 
**p < 0.01 and; *p < 0.05. Gni per capita is in logs. 
source: own calculations.

Fixed effect

Basic two-level model Random slope model

Coefficient S.E. p Coefficient S.E. p

γ00=intercept 4.805** 0.742 0.000 4.848** 0.819 0.000
Relative income 0.204** 0.021 0.000 (0.316**) (0.044) (0.000)
age 0.005** 0.001 0.000 0.006** 0.001 0.000
Gender 0.137** 0.028 0.000 0.133** 0.028 0.000
Being single −0.283** 0.040 0.000 −0.283** 0.037 0.000
children −0.171** 0.033 0.000 −0.162** 0.032 0.000
immigrant 0.021 0.043 0.620 0.022 0.042 0.603
state of health −0.705** 0.028 0.000 −0.693** 0.027 0.000
Years of education 0.001 0.006 0.825 0.002 0.006 0.685
Unemployment −0.275** 0.058 0.000 −0.266** 0.056 0.000
Democraticness 0.107** 0.010 0.000 0.101** 0.010 0.000
Gni per capita 0.204* 0.103 0.046 0.465** 0.123 0.000
Unemployment rate −0.010 0.027 0.718 0.016 0.023 0.496
inflation −0.008 0.005 0.161 0.006 0.004 0.166
avg. democraticness 0.342** 0.092 0.000 0.154 0.114 0.175
interaction between 

Gnipc and rel. income
−0.038** 0.015 0.010

Random part Parameters s.E. Parameters s.E.

Level-two random part

τo
2 = var(r0j) 0.309 0.091 1.083 0.321

τ1
2 = var(r1j) 0.012 0.002

τo1 = cov(r0j, r1j) −0.104 0.027

Level-one variance

σ2 = var(eij) 3.761 0.204 3.708 0.203

information criteria

akaike (aic) 652,268 651,651
Bayesian (Bic) 652,444 651,854
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education has no significant effect on subjective well-being. Unemployed persons have 
significantly lower well-being scores – by around 0.27 points – even though the impact of 
lower relative income is also taken into account.

In the model without random slope, the average level of democracy and the gross national 
income per capita are the only contextual-level variables for which we could prove signif-
icant and positive effect on the average level of subjective well-being. The average level of 
democracy becomes insignificant in the random slope model.

The most important result of the analysis is the change in effect of GNI per capita between 
the two models. In both models, the impact of this contextual-level variable is significant 
and positive. In the basic random intercept model, an increase of GNI per capita by 1% 
increases the subjective well-being by 0.204 points. However, when the random slope of rel-
ative income was allowed for, the impact of GNI per capita became much stronger. The new 
partial regression coefficient is 0.465, more than two times higher than in the basic model.

If we take a closer look at the regression coefficient of relative income in both models, we 
can see that the correlation between relative income and subjective well-being is positive in 
both cases. In the first model, where all the slopes were kept fixed, this coefficient is 0.204. In 
the second model, we tried to find out if the impact of relative income depends on a country’s 
level of development. The results of the empirical analysis support the hypothesis that in richer 
countries the income of an individual becomes a less important factor in determining subjective 
well-being. The estimated slope coefficient of relative income in the random slope model is:

 

which means that higher GNI per capita significantly reduces the impact of relative income 
on subjective well-being. Since we use the natural log of GNI per capita, this result shows 
that every 1% increase of GNI per capita reduces the impact of relative income group on 
subjective well-being by 0.04 points.

From the results in Table 2, we can see that Akaike and Bayesian information criteria 
both favour the second model. Using the expression exp((AICmin - AICi)/2), we checked if 
the difference between the two models is significant. The probability that the first model 
minimises the information loss is 0.000, which means that the second model is clearly better.

For the robustness test, the same two models were applied to the data from the fifth 
wave of the World Values Survey, which covers the period from 2005 to 2008 and includes 
a different set of countries. The results are almost identical and confirm all of our major 
findings (see Appendix A).

In Appendix B, we present an additional estimation. The preferred, random intercept and 
random slope model is extended with further explanatory variables. Following Dolan et al. 
(2008), three potential factors of subjective well-being were added. These are trust, religi-
osity and community involvement. Once again, the results are in line with the estimates in 
Table 2. Partial regression coefficients of all explanatory variables that were already included 
in the main model are almost unchanged. All three newly added factors (trust, religiosity 
and community involvement) show positive effect on subjective well-being.

5. Conclusion

An obvious multilevel problem is still analysed primarily with single-level models. With a 
two-level analysis, we were able to disentangle the effects of individual- and country-level 

(7)b
10
= 0.316 − 0.038GNIj + r

1j,
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variables and provide additional insight into the determinants of subjective well-being. The 
results of many previous single-level studies have been confirmed in a two-level environment 
(positive impact of relative income, perceived level of democracy, age and state of health, 
negative effect of being unemployed or single), but some others were not (insignificant effect 
of education on subjective well-being). In contrast to some previous studies, our results 
show that children reduce the subjective well-being of their parents.

As already mentioned in the literature review, existing studies on the effect of unemploy-
ment and inflation rate on subjective well-being show mixed results; some researchers found 
negative relation between these two factors and subjective well-being, while other authors 
did not find any statistically significant influence. In the two models from our study, both 
effects were insignificant as well. On the other hand, the impact of gross national income per 
capita was significant and positive. The big difference in the value of the partial regression 
coefficient between the two models suggests that it is very important to choose the right 
approach. Based on our results, we are strongly convinced that the reason many research-
ers did not find any significant effect of some measure of a nation’s wealth on subjective 
well-being lies in the inadequate single-level modelling approach.

According to the information criteria, the random slope model is better, and it shows 
a clear relation between the level of development (measured by GNI per capita) and the 
influence of relative income on the subjective well-being of an individual. Relative income 
is more important in poorer countries, where GNI per capita is lower, and it becomes less 
important in richer countries. A probable explanation for this relation is that being poor 
in less developed countries means that an individual is deprived of necessary goods, while 
being relatively poor in highly developed countries does not result in the deprivation of food, 
water, electricity, shelter and similar goods. This result cannot be explained by decreasing 
marginal utility, as we have used the natural log of GNI per capita for the countries and 
income groups for the individuals (distribution of income is skewed to the right, and there-
fore the absolute difference in incomes is larger between higher income groups).9

The obtained results on the effect of national and personal income on subjective well- 
being are robust. An estimation based on a dataset from a different time period and a 
model with a different set of explanatory variables both show positive effect of GNI per 
capita and relative income on subjective well-being, while the moderating effect of GNI 
per capita is negative.

We are strongly convinced that the findings of this study need and deserve to be further 
examined because they are crucial for the understanding of what people gain from the 
development of national economies. By understanding what makes us more satisfied with 
our lives individually – and in society as a whole – we can allocate our scarce resources in 
a more effective way. An interesting question for further study is whether the behaviour of 
people adapts to the development of the country or whether individuals continue to invest 
the same amount of time and effort to increase their income.

Notes

1.  The survey was done in 49 countries, but some questions that are relevant for our research 
were not asked in all of them. Some countries were left out of the analysis because the World 
Bank does not provide the data on some or all three macroeconomic variables.

2.  In Appendix B, we present a model with a selection of determinants that, depending on 
the availability of data in the World Values Survey database, mostly follows the previously 
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mentioned review paper by Dolan et al. (2008). The estimation of this extended model serves 
also as an additional robustness test. With each additional variable, the sample size reduces 
significantly.

3.  No formal education = 0, incomplete primary school = 4, primary school = 8, incomplete 
secondary school = 10, secondary technical/vocational education = 11, secondary university 
preparatory education = 12, some university = 14, and university-level education = 16 years.

4.  Each respondent self-ranks himself in one of the 10 income groups.
5.  This is the error term in the between-group regression. It will be denoted as r0j later in the 

article.
6.  These are state of health, subjective well-being, scale of incomes and level of democracy.
7.  Although the measure of relative deprivation is not part of our model, its concept is closely 

related to the relative income. If we are able to show that the relative income is less important 
in more developed countries, the same should be true for the relative deprivation as well.

8.  Inverted scale: 1 = very good, 5 = very poor.
9.  (Yi+1 − Yi) > (Yi − Yi-1), where Yi is the income of income group i and i = 2, …, 9.
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Appendix A

In Table A, we present the results obtained from the empirical analysis based on the fifth wave of the 
World Values Survey. The only difference in the models is that the dummy variable for immigration 
was left out due to non-availability of data. Remember that the effect of this variable was insignificant 
in both models (see Table 2). The dataset includes 39 countries and 46,153 units of observation.

Table A. Estimates for random intercept and random slope model (Wvs 5th wave).

Fixed effect

Basic two-level model Random slope model

Coefficient S.E. p Coefficient S.E. p

γ00=intercept 4.322** 0.648 0.000 3.898** 0.625 0.000
Relative income 0.168** 0.023 0.000 (0.380**) (0.049) (0.000)
age 0.007** 0.002 0.000 0.007** 0.001 0.000
Gender  0.108** 0.025 0.000 0.097** 0.024 0.000
Being single −0.235** 0.036 0.000 −0.263** 0.036 0.000
children −0.089** 0.032 0.005 −0.091** 0.031 0.004
state of health −0.696** 0.033 0.000 −0.682** 0.033 0.000
Years of education 0.010* 0.005 0.048 0.009* 0.004 0.037
Unemployment −0.342** 0.067 0.000 −0.320** 0.062 0.000
Level of democracy 0.106** 0.010 0.000 0.099** 0.009 0.000
Gni per capita 0.330** 0.057 0.000 0.763** 0.109 0.000
Unemployment rate 0.006 0.013 0.659 0.016 0.010 0.125
inflation −0.009 0.020 0.660 −0.008 0.013 0.543
avg. democraticness 0.313** 0.088 0.000 0.185* 0.078 0.018
interaction between Gnipc and rel. income −0.078** 0.015 0.000
Random part Parameters s.E. Parameters s.E.
Level-two random part

τo
2=var(r0j) 0.254 0.061 0.857 0.231

τ1
2=var(r1j) 0.012 0.003

τo1=cov(r0j, r1j) −0.094 0.026
Level-one variance
σ2=var(eij) 3.608 0.159 3.528 0.162

information criteria
akaike (aic) 392,938 391,997
Bayesian (Bic) 393,078 392,163

notes: significance levels are denoted by ** p < 0.01 and * p < 0.05. Gni per capita is in logs.
source: own calculations.

Appendix B

As mentioned in the literature review, Dolan et al. (2008) divide potential determinants of SWB into 
seven broader groups. Based on their paper and the availability of data, we use the following extended 
list of explanatory variables, divided into groups:

http://www.stiglitz-sen-fitoussi.fr/documents/rapport_anglais.pdf
http://www.stiglitz-sen-fitoussi.fr/documents/rapport_anglais.pdf
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1    Income: relative income
2    Personal characteristics: age, gender, immigrant
3    Socially developed characteristics: education, health, unemployment
4    How time is spent: community involvement
5    Attitudes and beliefs towards self/others/life: trust, religiosity
6    Relationships: being single, having children
7    Wider economic, social and political environment: unemployment rate, inflation rate, 

national income and level of democracy

The three additional explanatory variables are community involvement, trust and religiosity. 
Community involvement is measured by active memberships in different organisations (religious, 
recreational, art, educational, environmental, professional, humanitarian and consumer organisa-
tions, labour unions, political parties, self-help groups).  Trust is measured with a dummy variable, 
where 1 means ʻmost people can be trustedʼ while 0 means ʻneed to be very carefulʼ. Religiosity is 
measured on a 10-point scale. A question ʻHow important is God in your life?ʼ was asked, where 1 
means ʻnot at all importantʼ while 10 means ʻvery importantʼ. The results of the expanded random 
intercept and random slope model are presented in Table B. In this case, the dataset includes 38 
countries and 43,277 individuals.

Table B. Estimates for random intercept and random slope model based on Dolan et al. (2008).

Random slope model

Coefficient S.E. p

γ00=intercept 4.145** 0.921 0.000
Relative income (0.308**) (0.048) (0.000)
age 0.004** 0.001 0.001
Gender 0.111** 0.030 0.000
Being single −0.282** 0.035 0.000
children −0.156** 0.033 0.000
immigrant 0.000 0.053 0.998
state of health −0.658** 0.028 0.000
Years of education 0.004 0.005 0.429
Unemployment −0.221** 0.052 0.000
Level of democracy 0.094** 0.011 0.000
membership in organisations 0.071** 0.014 0.000
trust 0.233** 0.042 0.000
Religiosity 0.060** 0.009 0.000
Gni per capita 0.502** 0.133 0.000
Unemployment rate 0.023 0.024 0.324
inflation 0.007 0.005 0.132
avg. democraticness 0.159 0.134 0.238
interaction between Gnipc and rel. income −0.038* 0.016 0.017
Random part Parameters s.E.
Level-two random part

τo
2=var(r0j) 1.066 0.341

τ1
2=var(r1j) 0.012 0.003

τo1=cov(r0j, r1j) −0.105 0.028
Level-one variance

σ2=var(eij) 3.651 0.185

notes: significance levels are denoted by ** p < 0.01 and * p < 0.05. Gni per capita is in logs.
source: own calculations.
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