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Abstract. Despite widespread interest in Subjective Well-Being (SWB), the economic
literature has been largely limited to one single measure of national SWB, namely the mean.
This paper draws attention to the shortcomings of focusing on mean aggregates of SWB and
introduces an alternative headcount-based aggregate, defined as the ‘proportion of the
population that is satisfied with life’. This measure is used to test the empirical relationships
between national SWB and standard objective measures of well-being. A Beta-regression
approach is employed to account for the special distributional properties of the proportion
measure. The findings reveal significantly different relationships between the proportion of
satisfied individuals and objective measures of development compared to the standard mean
satisfaction measure, casting doubt over conventional development policies which are heavily
focused on income growth and education.
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1 Introduction
Subjective measures of well-being have recently gained much attention as potential measures
of national development. Although initially marginalised precisely because of their
subjectivity, mounting evidence suggests that Subjective Well-Being (SWB) data are reliable
and valid sources of well-being information (Diener, 1994; Kesebir and Diener, 2008). More
importantly, SWB appears to contain supplementary information to that obtained from the
standard objective indicators (Frey and Stutzer, 2013; Graham, 2008). Several recent studies
highlight the benefits of constructing and maintaining national accounts of SWB for use in
conjunction with objective measures (Bruni et al., 2008; Diener and Seligman, 2004; Diener
and Suh, 1997; Fleurbaey, 2009; Stiglitz et al., 2010), while some go as far as to advocate the
use of SWB as the one single overarching measure of progress (Layard, 2009). There are
several attempts to build fundamental guidelines for potential measures of national SWB
(Cummins et al., 2003; Diener, 2006).
Despite such widespread interest, SWB literature within the economics discipline has
been largely limited to one single measure of national SWB, namely the mean. This paper
draws attention to the shortcomings of focusing on mean aggregates of SWB and introduces
an alternative headcount-based aggregate measure, defined as the ‘proportion of the
population that is satisfied with life’. The advantage of a headcount measure of national SWB
is that it is better suited to the arbitrary and bounded nature of individual SWB responses,
especially when the data are based on wide-ranging scales such as the life satisfaction scales
that are commonly used in the national SWB literature.
Econometric analysis is used to parallel existing happiness literature that relies on
mean measures of SWB (such as Deaton, 2008; Ovaska and Takashima, 2006; Stevenson and
Wolfers, 2008), testing the empirical relationships between national SWB and standard
objective measures of well-being using this alternative measure. The emphasis on standard
objective indicators is deliberately chosen because of the strong influence they exert on how
we view development. The concern is that these conventional accounts help create a shared
view that may be very skewed and misguided if the measures it relies on do not adequately
reflect overall well-being.
The paper is intended as a starting point for discussion about best methods of
aggregating subjective information, and aims to show that different national measures of
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SWB can tell very different stories about development and well-being. Choosing the
appropriate aggregation method is therefore crucial for effective policy design.
We employ a Beta-regression model that is shown to be more appropriate given the
distinct properties of SWB data, especially when considering the headcount aggregate. This
contribution aims to improve on the baseline Ordinary Least Squares (OLS) approach
generally used in studies of national SWB.
The paper is structured as follows: Section 2 describes the proposed alternative
aggregate of SWB; Section 3 summarizes the relevant literature; Section 4 describes data
sources and presents the cleaned dataset constructed for the analysis; Section 5 formulates
baseline and preferred econometric models; Sections 6 and 7 presents results and robustness
checks; Section 8 concludes.

2 A Headcount Aggregate of National Subjective Well-Being
Mean measures are not particularly appropriate for use with SWB data. To begin, using
average measures of SWB to evaluate progress requires relatively precise interpersonal
comparisons, but the discrete and arbitrary nature of reported SWB scales makes it difficult
to compare answers across individuals. Bond and Lang (2014) show that cross-country
comparisons of average SWB are virtually impossible when reported SWB scales are ordinal
(without imposing strong assumptions about the underlying distributions of SWB).
Furthermore, SWB scales are naturally bounded, which limits the growth of average SWB
measures since individuals who have reached the highest level cannot improve further.
But perhaps more critical than considerations regarding data structure and
interpretation, is that mean measures may capture a misguided social aim. The complex
nature of SWB makes it is a somewhat unreasonable goal to expect perpetual increases in
average SWB. Given that SWB depends on many life dimensions – some of which
governments cannot or should not have control over – it is perhaps more appropriate for
governing bodies to target some reasonable standard of SWB for all citizens, rather than seek
to increase the well-being of all.
At the country/region level, a sufficientarian welfarist approach provides a fitting
alternative to the utilitarianism underlying mean measures of SWB, and seems particularly
well suited for use with SWB information. Sufficientarianism welfarism is a social judgement
3

view that is primarily concerned with providing a ‘sufficient’ level of welfare. More
precisely, Crisp (2003) proposes that “compassion for any being B is appropriate up to the
point at which B has a level of welfare such that B can live a life which is sufficiently good”
(p. 762). In terms of subjective welfare, development can accordingly be viewed as a nation’s
ability to support such a sufficient level of SWB for its citizens (or as many of its citizens as
possible).
Applying the sufficiency principle to SWB data translates to an aggregate measure
that is based on a dichotomous reduction of self-reported well-being and can be expressed
formally as follows:

𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 =

𝑛
1
∑ 𝐼(𝑠𝑖 ≥ 𝑧)
𝑛
𝑖=1

(1)

where 𝑠𝑖 is individual i’s reported satisfaction level, z is a threshold level of satisfaction and
I(.) is an indicator function that is 1 when individual i’s reported satisfaction is above the
threshold level z and 0 otherwise. The threshold level, 𝑧, separates individuals who are
reasonably satisfied from those who are not. 𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 therefore represents the share (or
proportion) of individuals who are sufficiently satisfied. The exact choice of 𝑧 is discussed in
Section 4 after the introduction of the relevant data.
𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 has limited sensitivity to small changes in life satisfaction as it is only
affected by changes that cross the threshold level, so it addresses to some degree the problem
of interpersonal comparisons. It is also suitable for use with bounded and ordinal scales.
The range of individuals’ reported satisfaction, 𝑠𝑖 , obviously depends on the particular
survey question that is being considered. Several types of questions are currently in use in
various surveys, broadly grouped into two general categories: life evaluations, and questions
aimed at emotional states or moods. What is key for the construction of 𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 is a focus
on overarching SWB measures that are intended to capture broad evaluations about life in
general. Questions regarding specific aspects of life (e.g. satisfaction with the freedom to
choose how to live one’s life, satisfaction with the educational system, satisfaction with the
quality of air, etc.) do not adequate reflect life in general. Questions about levels of happiness
are also inadequate because they tend to elicit more hedonic evaluations that depend heavily
on current (or recent) mood. The general consensus is that life satisfaction measures are the
better choice when dealing with questions of national development. Helliwell and Barrington4

Leigh (2010) conclude that life satisfaction measures “are more reflective of overall and
continuing life circumstances and hence are more suited to capture long-term and
international differences in policies and institutions” (p. 732).
Response scales vary widely, typically from 4-point scales to scales spanning 11
points. Although no universal standard exists, it is generally accepted that questions with
higher response resolution are more likely to reflect the broad well-being information more
relevant for studies of national development. The current paper focuses on reported life
satisfaction recorded on a 10-point scale (the exact measure is defined in Section 4). For a
more detailed summary of the various SWB questions and scales used in a variety of surveys
see Diener (1994).

3 Relevant Literature
Initial studies of national SWB focused on the simple relationship between income and SWB
(Easterlin, 1974). These were soon followed by a growing body of literature encompassing
various objective accounts of well-being, including development measures beyond incomebased indicators, such as life expectancy, educational attainment, health indicators, female
labour participation, economic and political freedoms, to name a few (Blanchflower and
Oswald, 2005; Deaton, 2008; Lawless and Lucas, 2011; Leigh and Wolfers, 2006; Ovaska
and Takashima, 2006).
The literature outlined above is centred around mean measures of SWB. While
(Easterlin, 1974) does take into account some distributional considerations1, its main crosscountry result is based on average happiness, as are subsequent studies concerned with
national SWB, including Easterlin’s more recent work on the happiness paradox (Easterlin et
al., 2011) and Stevenson and Wolfers’s treatment of Easterlin’s findings (Stevenson and
Wolfers, 2008).
Some notable exceptions are the ‘happy life expectancy’ measure proposed by
Veenhoven (1996) and a measure of satisfaction with life that is not explained by personal
characteristics (Di Tella et al., 2001). The former is defined as the product of standard life
expectancy and average happiness (standardized on a 0-1 scale); the latter is the average of
the residuals obtained by regressing individual-level life satisfaction on personal
1

Summary statistics of the distribution of SWB are considered, but only for happiness questions with qualitative
scales involving limited categories (e.g. ‘very happy’, ‘fairly happy’, ‘not very happy’)
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characteristics. These measures show more sophisticated alternatives for aggregating selfreported well-being, but they nevertheless rely on average SWB and are utilitarian in nature.
The sole direct reference (to the best of this author’s knowledge) to the use of a
headcount measure of national SWB can be found in Helliwell and Huang (2008), which
briefly mentions using “the share of respondents above or below particular cut-off points in
the numerical distribution of responses” (p. 609). The aim of the paper is to assess the effect
of the quality of government on national life satisfaction. As such, the share is used as a
robustness check for differences in the shape of the distribution of satisfaction responses due
to cultural differences. This differs in intent from the current study, which aims to explicitly
consider the headcount measure as an indicator of aggregate SWB. Helliwell and Huang
(2008) find no significant changes in the key findings when using the share measure, but the
relevant results are not reported in the publication, and no specific cut-offs are discussed.
To reiterate, SWB literature relies heavily on simple average measures, lacking
consideration for alternative non-utilitarian approaches to national SWB. Non-mean based
aggregation procedures, such as the headcount measure of the share of satisfied individuals
proposed in this paper, have only been used for simple descriptions of datasets (e.g. Oswald,
1997), but not as key measures of interest in international accounts of development.

4 Data
4.1 Sources
The analysis dataset used here has been composed using multiple sources since no single
source contains the relevant measures. SWB data are self-reported life satisfaction
information collected by the World Values Survey (WVS) and the European Values Survey
(EVS). Respondents are asked “All things considered, how satisfied are you with your life as
a whole these days?” and are instructed to choose a number between 1 to 10, where 1 is
labeled “dissatisfied” and 10 is labeled “satisfied”2. The distribution of life satisfaction
responses is shown in Table 1. The sample ranges from underdeveloped to fully industrialised
economies, and represents all continents and major sub-regions. Two measures of national

2

Except for wave 2005-2007 of the WVS in which 1 means “completely dissatisfied” and 10 means
“completely satisfied”.
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SWB are calculated using the individual-level survey data: the commonly used mean
satisfaction (𝑆𝑊𝐵𝑚𝑒𝑎𝑛 ), and the proposed alternative headcount measure (𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 )3.
Table 1. Distribution of life satisfaction responses
Overall Life Satisfaction

1999-2004

2005-2010

1 - Dissatisfied

5,563

5.50%

4,888

3.31%

2

4,264

4.21%

3,369

2.28%

3

5,843

5.78%

6,712

4.54%

4

5,869

5.80%

7,629

5.16%

5

15,148

14.97%

17,958

12.15%

6

10,150

10.03%

15,037

10.17%

7

13,441

13.29%

22,655

15.33%

8

16,528

16.34%

31,336

21.20%

9

10,800

10.68%

17,454

11.81%

10 - Satisfied

12,479

12.33%

19,235

13.01%

no information

1,085

1.07%

1,535

1.04%

Source: WVS (2009), EVS (2011)
Note: sampling weights applied.

The key objective measures of development used are the individual components
making up the current formulation of the Human Development Index (HDI): per capita Gross
National Income (GNI), life expectancy, mean years of schooling, and expected years of
schooling. The measures, defined in Table 2, are obtained from the online database
maintained by the United Nations Development Programme (UNDP, 2013)4.
Matching satisfaction to the objective measures of interest by specific year is not
possible since the Values Surveys are conducted in waves that span multiple years.
Additionally, yearly UNDP data are not available prior to 2005. However, it is possible to
construct two waves of UNDP data corresponding to the two waves of available Values
Surveys, as illustrated in Figure 1.
Values for each wave can be obtained by averaging across the five years in the
relevant period, or by choosing one representative year. Period-averages of the objective
indicators produce results that reflect a more long-term relationship with subjective measure
(McGillivray, 2005). The current study is concerned mainly with international comparisons
and therefore with fundamental differences in the economic organization of the countries,
3

Detailed in Subsection 4.2.
Available online at http://hdr.undp.org/en/statistics/data/ (accessed on Sept. 4, 2012). UNDP does not directly
collect data; their database is constructed using various sources (list of sources available at
http://hdr.undp.org/en/statistics/understanding/sources/ ).
4
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which are by definition slow to change, so measures capturing a long-term trend are ideal.
Yearly UNDP data are available for the 2005-2010 period so the second wave is constructed
using averaged values. Prior to 2005, most measures obtained from UNDP’s online database
are available only for year 2000, so the first wave of matched data is constructed using year
2000 values for the objective indicators. The matching generates an unbalanced panel of 141
total country-wave observations including 90 countries. Summary statistics for the analysis
dataset are presented in Table 3 – the data exhibit good variation, all measures cover a wide
range and have a relatively strong deviation from the mean.
Table 2. United nations development indicators
Measure of
Interest
GNI per capita

Life expectancy
at birth
Expected years
of schooling
Mean years of
schooling

Definition
Aggregate income of an economy generated by its production and its
ownership of factors of production, less the incomes paid for the use of
factors of production owned by the rest of the world, converted to
(constant 2005) international dollars using purchasing power parity (PPP)
rates, divided by midyear population.
Number of years a newborn infant could expect to live if prevailing
patterns of age-specific mortality rates at the time of birth stay the same
throughout the infant’s life.
Number of years of schooling that a child of school entrance age can
expect to receive if prevailing patterns of age-specific enrolment rates
persist throughout the child’s life
Average number of years of education received by people ages 25 and
older, converted from education attainment levels using official durations
of each level.

Years of
Coverage
2000,
2005-2010
2000,
2005-2010
2000,
2005-2010
2000,
2005-2010

Source: UNDP (2011)5
Note: Adult literacy rate and gross enrolment were used to calculate the education component of HDI until
2010; expected and mean years of schooling have been used since 2011.

Figure 1. Data matching
UNDP
2000

WVS + EVS
1999-2004

WVS + EVS
2005-2010

UNDP averaged
over 2005-2010
Batch 2 of
matched
data

Batch 1 of
matched
data

5

The
2011
UNDP
Human
Development
http://hdr.undp.org/en/media/HDR_2011_EN_Complete.pdf.
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Table 3. Measures of interest, summary statistics
mean

st. dev.

minimum

maximum observations

mean satisfaction (ranges 1-10)
1999-2004

6.49

1.13

3.87

8.24

63

2005-2010

6.86

0.90

4.46

8.36

78

total

6.69

1.02

3.87

8.36

141

transformed mean satisfaction (ranges 0-1)
1999-2004

0.61

0.13

0.32

0.80

63

2005-2010

0.65

0.10

0.38

0.82

78

total

0.63

0.11

0.32

0.82

141

share of satisfied individuals (ranges 0-1)
1999-2004

0.80

0.15

0.39

0.98

63

2005-2010

0.85

0.11

0.54

0.98

78

total

0.83

0.13

0.39

0.98

141

per capita GNI (PPP constant 2005 $)
1999-2004

14,100

12,417

608

53,204

63

2005-2010

17,548

13,244

809

53,763

78

total

16,454

12,894

608

53,763

141

1999-2004

71.90

7.68

44.70

81.20

63

2005-2010

73.81

7.70

46.94

82.86

78

total

72.95

7.72

44.70

82.86

141

1999-2004

8.38

2.43

3.30

13.00

63

2005-2010

9.04

2.70

1.30

12.66

78

total

8.74

2.59

1.30

13.00

141

life expectancy (years)

mean years of schooling

expected years of schooling
1999-2004

13.20

2.78

5.40

18.00

63

2005-2010

13.82

2.64

5.64

18.00

78

total

13.54

2.72

5.40

18.00

141

Source: WVS (2009), EVS (2011), UNDP (2013)
Note: satisfaction statistics computed using raw data with no sampling weights applied.

4.2 Controlling for Cultural Differences
Cultural norms and social systems vary widely across nations and they can be systematically
and significantly related to individuals’ assessment of their own life satisfaction. A concern is
that many cultural dimensions tend to be highly correlated with the standard objective
measures of well-being used in this study, especially with income (e.g. individualistic,
democratic countries also tend to be the richest and most developed).

9

Cross-national studies usually attempt to control for cultural differences by setting
apart countries or regions with particularly distinctive characteristics. Deaton (2008) includes
separate indicator variables for eastern European and sub-Saharan countries. Ovaska and
Takashima (2006) single-out Asian countries and also include religion controls for Islam and
Christianity. However, these measures ignore a great deal of cultural variation likely to
impact on the relationship between national SWB and objective measures of development.
A more comprehensive way to control for cultural difference can be obtained from the
work of Inglehart and Welzel (2010), who have created a two-dimensional cultural map of
the world using information from the WVS and EVS. Nations are scored along a traditional
vs. secular-rational value scale, and also along a survival vs. self-expression value scale. Both
scales revolve around zero so that cultures that emphasize traditional and survival values are
assigned negative scores, while those with emphasis on secular-rational and self-expression
values are given positive scores. Figure 2 shows the position of each country in the sample
along these two cultural dimensions. Cultural profiles vary greatly across the nations in the
sample, spreading across much of the bi-dimensional value plane.
Country scores are averages of the available scores from wave 1999-2004 and waves
2005-2010 (i.e. if scores are available for both waves, then the average is used, otherwise a
single score value is used)6. This ensures that all countries in the sample are assigned one
score (for each dimension) that does not change over time7.
There are several advantages to using the Inglehart-Welzel indices to control for
cultural effects. Firstly, they are directly relevant to the SWB data used here given they are
themselves based on information collected by the WVS and the EVS. Secondly, they are
systematically constructed using Factor Analysis of responses to questions explicitly
designed to capture cross-national differences in value-systems and to gain a better
understanding of cultural distinctions. Lastly, the two dimensions provide simple, reducedform controls that capture wide-ranging aspects of values and beliefs.8

6

Except for Armenia, Azerbaijan, Georgia, and Uganda, for which no score data are available between 19992010. Earlier information prior to 1999 is used for these countries.
7
The decision to average across both time-periods for those countries for which both data points are available
was made because few countries are given scores in both time periods and also to reduce bias stemming from
large differences in cultural profiles for countries that significantly change their values and attitudes between
wave 1 and 2.
8
Detailed information regarding the variables used to construct the two dimensions and their correlations is
available
online
as
a
supplementary material
to
Inglehart
and
Welzel
(2010)
at
http://journals.cambridge.org/pps2010020.
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Figure 2. Cultural map (1999-2010 average)
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4.3 Construction of 𝑺𝑾𝑩𝒔𝒉𝒂𝒓𝒆
The cut-off point, 𝑧, from Equation (1), which separates those who are satisfied from those
who are not is motivated by dissonance theory (Akerlof and Dickens, 1982) using a datadriven approach. Dissonance occurs when our view of ourselves does not match reality. In
the case of SWB, we would like to think of ourselves as being happy/satisfied, at least on
some basic acceptable level. To uphold this view of oneself as satisfied in order to reduce any
potential dissonance, there might be a strong resistance against admitting a less than
acceptable level of satisfaction for those who experience very low levels of well-being. There
is a clear break-point observed in the Values Surveys data that may be a manifestation of
dissonance theory, separating those who are so below the acceptable threshold that they
cannot overcome the instinct to deny that they are indeed not within the acceptable bound of
happiness.
As shown in Table 1, satisfaction levels of 5 or higher are consistently more prevalent
than levels below 5, suggesting a marked reluctance to report below 5. It is sensible to
imagine that these individuals require special attention and could therefore be classified as
11

that group which is not sufficiently satisfied. Level 5 is interpreted as the lowest point at
which people are sufficiently satisfied. The alternative share measure is therefore formally
defined as:

𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒

𝑛
1
= ∑ 𝜃𝑖 𝐼(𝑠𝑖 ≥ 5)
𝑛
𝑖=1

(2)

where 𝑠𝑖 is individual 𝑖’s life satisfaction response ranging from 1 to 10, 𝐼(. ) is an indicator
function that takes on a value of 1 if individual 𝑖 has indicated a satisfaction level of 5 or
higher, and 0 otherwise, and 𝜃𝑖 is respondent 𝑖’s sample weight that is included in order to
obtain results representative of the whole population.

5 Econometric Model
5.1 Conventional Linear Baseline Model
The baseline econometric model that is commonly used to explore the relationship between
objective and subjective indicators of well-being is expressed as:
𝑆𝑊𝐵𝑖 = 𝛼 + 𝛽𝑋𝑖 + 𝜀𝑖 ,

𝑖 = 1, … , 𝑁

(3)

where 𝑆𝑊𝐵𝑖 is usually average life satisfaction for country 𝑖, but can also be an alternative
measure such as mean happiness or annual change in life satisfaction (Easterlin, 2013), and 𝑋
is a vector of objective well-being measures9.
Using the data described in Section 4, the following baseline model can be estimated
using Ordinary Least Square (OLS):

9

Typically, this simple model is applied to cross-sectional data obtained from one single survey wave because
of limited availability of historical data (e.g. Leigh and Wolfers, 2006); in some cases a cross-section is
constructed by averaging across a number of waves to minimize seasonal deviations from the long-term trend
(Ovaska and Takashima, 2006). One of the most sophisticated studies using this simple model is presented by
Stevenson and Wolfers (2008), who use a wide range of data sources and waves to analyze both cross-section
and panel datasets. See Table A1 in the Appendix for a summary of relevant econometric models and data used
in previous studies.
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𝑆𝑊𝐵𝑖𝑡 = 𝛼 + 𝛽1 ln(𝑌𝑖𝑡 ) + 𝛽2 𝑋 𝑖𝑡 + 𝛽3 𝑇 + 𝛽4 𝑍𝑖 + 𝜀𝑖𝑡 ,

𝑖 = 1, … , 𝑁,

𝑡 = 1, 2 (4)

where 𝑆𝑊𝐵𝑖𝑡 is aggregate life satisfaction (i.e. mean or headcount measure) in country 𝑖 at
time period 𝑡; 𝑌 is per capita GNI; 𝑋 is the vector of HDI components, 𝑇 is a time-trend
indicator that equals 1 for observations in the second wave and 0 for observations in the first
wave, and 𝑍 contains the Inglehart and Welzel cultural indices. Income is logarithmically
transformed because it is generally accepted that the relationship between income and SWB
is better captured by a logarithmic scale (Helliwell, 2003). Figure 3 demonstrates that the data
used in the current analysis follow this pattern.
Figure 3. Aggregate satisfaction and per capita GNI, all countries
(both waves combined)
Mean National Satisfaction Level
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7
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Source: WVS (2009), EVS (2011), UNDP (2013)
Note: satisfaction measures computed using sampling weights.

5.2 Beta-regression
However, the bounded structure of both 𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 and 𝑆𝑊𝐵𝑚𝑒𝑎𝑛 means that OLS may not
be the preferred method to estimate the relationship between national satisfaction and the
objective indicators of interest because it can produce fitted values that are outside these
bounds. Furthermore, looking at the distribution of the proportion of satisfied individuals in
13

Figure 4, we can see that it is left-skewed in each of the two waves, with most countries
concentrated at the upper end of the distribution and long left tails – the fitted normal
distribution (assumed in OLS regression) is not a good representation of the sample data.
Figure 4. Distribution characteristics of the proportion of satisfied individuals
(by wave)

Ferrari and Cribari-Neto (2004) and Smithson and Verkuilen (2006) independently
propose a Beta-regression model with a Logit link function that is more appropriate for
skewed, naturally bounded dependent variables. The Beta-regression model can be expressed
as follows:
𝑒 𝑊𝛽
𝐸(𝑆𝑊𝐵|𝑊) =
1 + 𝑒 𝑊𝛽

(5)

where 𝐸(𝑆𝑊𝐵|𝑊) is the conditional mean of the relevant SWB measure, 𝑊 is a
matrix that includes all explanatory and control variables (denoted by 𝑌, 𝑋, 𝑇, and 𝑍 in
Equation (4)), and 𝛽 is a matrix of parameter vectors (denoted by 𝛼, 𝛽1, 𝛽2, 𝛽3, and 𝛽4 in
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Equation (4)). 𝑆𝑊𝐵 is assumed to be Beta-distributed and estimated using Maximum
Likelihood. The Beta function allows great flexibility in modelling asymmetric distributions,
and Beta models perform well with small datasets (Kieschnick and McCullough, 2003),
which is the case here. Panel-robust standard errors control both for heteroskedasticity and
serial correlation within countries.10
Equation (5) requires the dependent variable to be continuous and constrained on (0,
1). While the share of satisfied individuals naturally falls in this interval, mean satisfaction
does not and is instead defined on (1, 10). This can easily be corrected by a simple
transformation. The transformed variable, 𝑆𝑊𝐵 ′ , is obtained thusly: 𝑆𝑊𝐵 ′ = (𝑦 − 𝑎)/(𝑏 −
𝑎), where 𝑎 and 𝑏 are the theoretical boundaries on (a, b), not the minimum and maximum
observed in the sample, which in this case are (1, 10). The presentation and discussion of
results focuses on this transformed measure of the mean, but equivalent estimates that are
interpretable in terms of the original mean satisfaction scale are also provided in the
Appendix (see Table A4).

5.3 Hypotheses
It is not meaningful to compare the magnitude of marginal effects between models using the
share of satisfied individuals and models using mean satisfaction. Even if the two estimates
are exactly the same, one might still be interested in the effect of income on the share of
satisfied individuals, independently from the effect on mean satisfaction. An example may
help to clarify this11. Let per capita GNI increase by $1,000 and let 𝛽1𝑚𝑒𝑎𝑛 = 𝛽1𝑠ℎ𝑎𝑟𝑒 = 0.05.
The estimated increase in mean satisfaction would be 0.45. The corresponding increase in the
share of satisfied individuals would be 0.05. The change in mean satisfaction, though
seemingly larger, does not necessarily capture any information regarding those individuals

10

Given the panel structure of the data, a Fixed-Effects (FE) was considered. However, it is not clear that a FE
approach would be appropriate in this context. While minimizing bias, it is inefficient, and especially so given
the panel is unbalanced. Furthermore, it is difficult to obtain consistent FE estimates in non-linear specifications
such as the Beta-regresssion model proposed here (Cameron and Trivedi, 2009, p. 232). Consistency is also
problematic in short panels (Cameron and Trivedi, 2009, p. 231). This problem is amplified here due to the
panel being unbalanced with a considerable portion of countries appearing only in one of the waves. Of the total
90 countries included in the analysis, 12 only appear in the 1999-2004 wave and 27 only appear in the 20052010 wave, which leaves only 51 countries with enough information to compute the average values necessary
for the FE estimators. Lastly, FE models are not a good choice when within-unit variance is much smaller than
between-unit variance (Cameron and Trivedi, 2009), which is the case here (see Table A2 in Appendix).
11
For simplicity, this example assumes a linear model with constant point-estimates, but a similar argument
applies to the variable estimates produces by the Beta-regression.
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who are not sufficiently happy (driven by changes in the upper distribution of satisfaction
responses), whereas the share of satisfied individuals does so directly. A parallel argument
applies even if the estimated increase in mean satisfaction is exactly the same as the
estimated increase in the share of satisfied individuals (i.e. 𝛽1𝑚𝑒𝑎𝑛 = 0.0056 and 𝛽1𝑠ℎ𝑎𝑟𝑒 =
0.05). However, while comparisons of magnitude such as “ 𝛽1𝑚𝑒𝑎𝑛 is significantly different
(or not) from 𝛽1𝑠ℎ𝑎𝑟𝑒 ” are not meaningful, some comparisons can provide useful insights
into the objective-subjective relationship. For example, if 𝛽1𝑠ℎ𝑎𝑟𝑒 is found to be statistically
significant while 𝛽1𝑚𝑒𝑎𝑛 is not, this can indicate an important contrast in the adoption of
potential policies and initiative. Analysis relying on mean measures would likely prescribe no
interventionist policies since they are estimated not to affect overall national well-being,
while the adoption of the share measure would encourage initiatives aimed at raising per
capita income. Discussion of the results in Section 6 will therefore not directly compare
magnitudes of the estimates, but will note interesting differences in significance levels.
The emphasis will instead lie on the objective-subjective relationship as estimated
using the proposed headcount measure of SWB. More precisely, the purpose is to assess the
relevance of standard objective indicators of development in light of information contained
within subjective indicators of development, and to do so with consideration for a suitable
econometric model.
Expected school years and mean school years are both expected to be significantly
associated with national satisfaction. In standard economic theory, education measures are
positively linked to increased welfare because they lead to higher wages. However, this does
not guarantee a positive relationship between education measures and national SWB. In
Happiness Economics, welfare is not a direct outcome of income. In fact there is evidence of
a negative relationship between SWB and education. Blanchflower and Oswald (2005) find a
negative link between literacy rate and life satisfaction at the individual level, but only in
Australia. Their full sample of 35 nations estimates a positive relationship. This suggests that
there may be considerable variation in the way populations react to gains in knowledge.
Overall, one would expect that access to basic public education is more important in
countries where a large portion of the population is poor and unable to pay for education.
Bjornskov et al. (2008) also suggests that the relationship between education and SWB is
stronger in low-income countries.
As a metric of basic health, life expectancy should be seen to have a positive
relationship with reported SWB. However, life expectancy is a crude measure and likely
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captures many aspects of life outside basic health. If current SWB (i.e. at time of reporting)
contains not only current and past SWB but also expected future SWB, then life expectancy
may negatively affect reported SWB in circumstances when a long life is associated with low
expected future SWB. This may cancel out the positive relationship between basic health and
reported SWB. Previous evidence is contradictory – Ovaska and Takashima (2006) find a
positive relationship between life expectancy and life satisfaction, while Deaton (2008)
estimate a negative link.

6 Results
Table 5 contains Beta-regression results in Panel 1. OLS results are provided in Panel 2 for
completeness. Within Panel 1, models using the share of satisfied individuals as the
dependent variable are denoted by ‘1’ , and models using mean satisfaction are denoted by
‘2’. Letter ‘a’ identifies the basic specification that includes only the key measures of interest
and a wave indicator, and letter ‘b’ identifies models with cultural controls. Reported values
for the Beta-regressions are the marginal effects of regressors evaluated at the sample means
of the regressors (i.e. marginal effects at means).
Comparing the fit of the different specifications using the Bayesian Information
Criterion (BIC)12, it is clear that Beta regressions are superior at explaining the variation in
the proportion of satisfied individuals than the equivalent OLS specifications, but little
difference in BIC values is observed for models using mean satisfaction. For ease of
comparison with the Beta-regression models preferred for the share of satisfied individuals,
mean satisfaction models are also estimated using a Beta-regression.

12

BIC is used because it allows for comparison across models with different dependent variables and different
structural specifications, whereas 𝑅2 alternatives would allow only comparison of nested models. Following
Kass and Raftery (1995), differences in BIC values that are less than 2 points constitute “very little” evidence to
support the use of the model with the lower BIC value, while differences between 2 and 6 points constitute
“some positive” evidence, differences between 6 and 10 constitute “strong” evidence, and differences larger
than 10 present “very strong” evidence.
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141

141

-385.9

(0.00860)

─
-322.5

0.06827 ***

(0.00944)

─
─

-0.00847

(0.01067)

(0.01212)
─

0.03420 ***

0.02842 **

141

-305.6

─

─

─

─

(0.01077)

0.02512 **

Mean satisfaction is transformed to fit on (0, 1).

Satisfaction measures calculated using sampling weights.

All regressions include a constant term (not shown here).

1

Source: WVS (2009), EVS (2011), UNDP (2013), Inglehart and Welzel (2010).

141

-367.8

(0.00702)

0.05799 ***

(0.00924)

-0.02231 **

(0.00921)

0.02683 ***

(0.00466)

(0.00439)

(0.00465)

(0.00555)

0.01303 *** 0.00704

(0.00468)

0.01438 *** 0.00848

(0.00532)

-0.02005 *** -0.00434

(0.00128)

(0.00473)

(0.00169)

0.00324 **

-0.02365 *** -0.00948 *

(0.00117)

(0.00171)

0.00265

(0.01125)

(0.00543)

0.00373 ***

0.00311 *

(0.01235)

(0.01478)

(2b)

(0.01625)

(2a)
0.06273 *** 0.02219 **

(1b)

mean satisfaction

0.06141 *** 0.01712

(1a)

share of satisfied individuals

*** p<0.01, ** p<0.05, * p<0.1, panel-robust standard errors in parentheses.

Adjusted R
Observations

2

BIC

index of survival/
self-expression values

index of traditional/
secular-rational values

wave dummy

expected years in
school

average years in
school

life expectancy

ln(GNI)

dependent variable:

1

Panel 1: Beta-Regression (marginal effects at averages)
(3b)

(0.00200)

0.00449 **

(0.01669)

(0.00535)

0.00761

(0.00570)

141

0.571

-274.3

─

─

─

─

(0.01212)

141

0.676

-306.2

(0.00889)

0.05225 ***

(0.00948)

-0.01220

(0.01117)

0.03634 *** 0.03696 ***

(0.00520)

0.01340 **

(0.00593)

-0.02490 *** -0.01302 **

(0.00239)

0.00407 *

(0.01916)

0.06921 *** 0.03260 *

(3a)

(4b)

(0.00140)

0.00323 **

(0.01185)

(0.00460)

141

0.494

-305.3

─

─

─

─

(0.01064)

0.02547 **

(0.00437)

141

0.723

-362.6

(0.00676)

0.05335 ***

(0.00887)

-0.02184 **

(0.00917)

0.02511 ***

(0.00442)

0.01249 *** 0.00672

(0.00475)

-0.01941 *** -0.00506

(0.00180)

0.00267

(0.01520)

0.06279 *** 0.02468 **

(4a)

mean satisfaction 1

Panel 2: OLS (coefficients)
share of satisfied individuals

Table 4. Regression Results

Overall, mean satisfaction models have lower BIC values than models using the share
of satisfied individuals, which suggests that the proposed headcount measure performs better
in explaining the complicated relationships between subjective and objective measure of
well-being. This is a noteworthy finding in the context of the current study. The improved
model fit is a promising indication that the share of satisfied individuals is more suitable for
understanding the observed link between national SWB and objective indicators of
development than the mean measure.
The basic model (column (1a)) shows strong associations between the share of satisfied
individuals and all objective measures of development. The marginal effects of per capita
GNI, average school years, and expected school years are all significant at the 1% level,
while life expectancy is significant at the 10% level. The marginal effects remain similarly
significant when mean satisfaction is used (model (2a)), with the exception of life
expectancy, which become non-significant at standard levels.
Including the Inglehart and Welzel indices (models (1b) and (2b)) changes the results
substantially when considering either the share of satisfied individuals or mean satisfaction.
The index of survival vs. self-expression values is particularly strongly associated with both
dependent variables (significant at the 1% level). This relationship is positive so countries
that value self-expression over survival have a higher level of national SWB regardless of
which aggregate measure of satisfaction is used. The index of traditional vs. secular-rational
values has no significant relationship with the share of satisfied individuals but is
significantly and negatively related to mean satisfaction. Furthermore, the inclusion of
cultural controls improves BIC values substantially. Models (1b) and (2b) are the preferred
specifications and further discussion will focus on these specifications.
Notably, the share of satisfied individuals tells a unique story about the objectivesubjective relationship that is critically different from analysis that uses mean satisfaction –
as can be revealed by considering the findings regarding income, life expectancy, education
measures, and the time-trend, individually.
Income
The prominent role of income-based measures of development, both within and without
economic studies, makes GNI a particularly important key measure of well-being. The effect
of income is commonly found to be large and positive in cross-country analysis. And indeed,
the relationship between income and mean satisfaction is positive and statistically significant
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(column 2b). So perhaps the most surprising finding of this study is the non-significant
relationship between income and the share of satisfied individuals in the preferred
specification (column 1b). This result offers valuable insights that are not obvious in previous
findings that focus only on mean satisfaction. The income-satisfaction relationship can be
judged to be very different when national satisfaction is constructed to directly reflect the
perceptions of the unsatisfied. For instance, these finding suggest evidence against the
existence of trickle-down benefits – if trickle-down effects are strong then we would expect
to see the same strong relationship between income and the share of satisfied individuals as
we observe between income and mean satisfaction, but we do not, implying that trickle-down
effects are weaker than one might conclude from using only mean measures of SWB.
It is important to note that per capita GNI has been transformed by taking its natural
log. The results are therefore not directly interpretable in terms of the level of income.
Instead, the coefficient shows the effect of a one-percent increase in per capita GNI. For
example, an increase of $1,000 from the sample mean per capita GNI of $16,454 corresponds
to a very small increase of approximately 0.1% in the share of satisfied individuals. Aside
from this effect not being statistically significant, it is also much below the marginal effect of
a one year increase in life expectancy from the mean of 73 years, which is associated with a
significant increase of 0.37% in the share of satisfied individuals.
A closer look at the marginal effects of income provides additional insights regarding
the much discussed income satiation point theory. It has been proposed that there exists a
threshold level of income such that additional income increases well-being below this level,
but no relationship between income and well-being exists above this point. This threshold
may be relatively low, representing the amount of money required to secure a ‘decent’
standard of living. Frey and Stutzer (2002) find evidence that a threshold level exists at
$10,000, while Layard (2003) places it at $15,000, though he more recently proposes $20,000
(Layard, 2011).
It is possible to explore the non-linearity of the Beta-regression in order to investigate
such claims. Although the marginal effect of income on the share of satisfied individuals is
non-significant, tracing the marginal effects path is nonetheless a worthwhile exercise for
understanding the underlying patterns. Figure 5 shows the path of average marginal effects of
ln(GNI) on the share of satisfied individuals calculated using model (1b) in each wave
separately. There is no indication of a satiation point, but the average marginal effect of
income does decrease as income increases with no sign of levelling off. It is also interesting
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to note that the average marginal effect of income on the share of satisfied individuals is
consistently lower in the second wave (2005-2010) compared to the first (1999-2004),
suggesting that income is becoming a less important over time.
Figure 5. Average marginal effects on the share of satisfied individuals in model (1b)

The marginal effect of income also diminishes as income increases when mean
satisfaction is used as the national measure of aggregate SWB (Figure 6). However, the
decline is much less pronounced than that observed on the share of satisfied individuals (in
both waves), indicating that the association of SWB and income is more sensitive to income
levels than mean measures might suggest. As well, the path of the marginal effect on the
share of satisfied individuals is consistently below that on mean satisfaction in both waves.
Overall, mean measures tend to exaggerate the marginal effect of income on national
satisfaction, especially for high income countries and to a lesser extent for low income
countries.
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Figure 6. Average marginal effects on mean satisfaction in model (1b)

Life Expectancy and Education Measures
Life expectancy is found to be positively associated with the share of satisfied individuals
(which is significant at the 1% level) in Table 5. However, this is a relatively small effect
with one additional year of life leading to a 0.37% increase in the share of satisfied
individuals at the mean of the regressors (column (1b)). The magnitude of the effect is
perhaps not surprising given that life expectancy is not a very good measure of health status.
While the promise of a long life can improve satisfaction, the prospect of an old age full of
hardship and health problems can dampen the positive effect. Life expectancy is also
significantly positively associated with mean satisfaction (column (2b)).
Expected years in school has no significant effect either on the share of satisfied
individuals, or mean satisfaction (columns (1b) and (2b)), but reducing average years in
school by one year increases the share of satisfied individuals by approximately 0.95%. This
is more than double the positive effect of life expectancy, but still relatively small
considering that one year of schooling is a substantial increase in education when world mean
is approximately 8.7 years and the highest level is 13 years of schooling. On the other hand,
average years in schooling is not significantly associated with mean satisfaction, suggesting
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that the relationship between education and SWB is relevant only at some crucial level of
development (around the cut-off point), and much less so for very low or very high levels of
development. In particular, the negative sign suggests that education may be detrimental
when a certain level of development is achieved.
The negative relationship between mean years in school and the proportion of
satisfied individuals raises questions about the role of education within a subjective wellbeing framework. It implies that adopting an account of progress based on SWB leads to
policy conclusions that do not support investing in education. Objective accounts of wellbeing, on the other hand, tend to support improvements in access to education based on its
positive influence on income, unemployment, health, etc. This discrepancy can be
particularly detrimental for efforts to integrate SWB into accounts of well-being because it
supports an unpopular development agenda that discourages education. However, there may
be a more practical answer to this puzzle. These findings are consistent with rising
expectations. A population that expects to achieve a high level of education is more likely to
have increased expectations if people believe that better education will bring better
opportunities. If opportunities are subsequently not available to fulfill these expectations,
individuals are likely to feel less satisfied once they have achieved the higher level of
education. This hypothesis resonates particularly well with the current economic conditions.
A large portion of the educated youth of the more developed nations is underemployed and
unhappy with their available employment prospects.
Including macro-level indicators as proxy measures for available opportunities
supports the presence of an increased expectations effect. Table 6 shows Beta-regression
results with added unemployment and inflation measures for both dependent measures 13. The
marginal effect of average years in school on the share of satisfied individuals is no longer
significant, while unemployment and inflation are both significant and negatively associated
with the share of satisfied individuals. These findings suggest that any potential benefits to
education are closely linked to the availability of adequate post-education opportunities.
However, unemployment and inflation are non-significant when using mean satisfaction as
the dependent variable, indicating that mean measures of SWB overlook the importance of
available opportunities.

13

Both measures are obtained from the online World Bank Indicators database (WDI, 2014) and defined as :
unemployed percentage of total labour force (national estimate), and GDP deflator (annual percentage).
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Table 5. Beta-regression results (extended model)
dependent variable:

ln(GNI)
life expectancy
average years in school
expected years in school
wave dummy

(1)

(2)

0.01564

0.02186

(0.01193)

(0.01117)

0.00332

***

index of survival/

self-expression values

(0.00133)

-0.00886

-0.00415

(0.00564)

(0.00489)

0.00972

0.00668

(0.00606)

(0.00489)

0.03419

***

-0.01150

-0.02242

(0.00922)

(0.00932)

0.06156

***

-0.00153
-0.00142
(0.00056)

BIC
Observations

**

***

0.05783

**
***

(0.00767)
*

(0.00082)
inflation

0.02852

*

(0.00943)

(0.00959)
unemployment

0.00307

(0.00126)

(0.01048)
index of traditional/ secular-rational values

mean
satisfaction 1

share of satisfied
individuals

-0.00033
(0.00096)

**

-0.00041
(0.00070)

-373.4

-351.1

138

138

*** p<0.01, ** p<0.05, * p<0.1, panel-robust standard errors in parentheses.
Source: WVS (2009), EVS (2011), UNDP (2013), Inglehart and Welzel (2010), WDI (2014)
1

Mean satisfaction is transformed to fit on (0, 1).

All regressions include a constant term (not shown here).
Satisfaction measures calculated using sampling weights.

Time-trend
It is interesting to note that the time trend dummy is strongly significant and relatively large
in magnitude across all specifications. It is associated with a 3.4% increase in the share of
satisfied individuals in the preferred specification (1b) and a 2.7% increase in mean
satisfaction in specification (2b). The persistent positive time trend indicates that reported
SWB is improving over time. This presents a somewhat optimistic outlook for the future of
social progress. People seem to value their lives more, not just on average, but also there is a
substantial upward shift in the lower end of the satisfaction distribution. While this does not
help explain the process of improvement, it does suggest that we are moving toward a more
developed world which is more valuable to individuals.
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However, the wave coefficient may be biased due to the unbalanced structure of that
data. If countries appearing only in the second wave are on average happier than countries
appearing only in the first wave (all other regressors being held constant), 𝛽3 will be biased
upward. Both mean satisfaction and the share of satisfied individuals are on average higher
for countries appearing only in the second wave, but so is average GNI, life expectancy, and
all measures of education. It is difficult to assess the effect on 𝛽3 by comparing means of the
measures of interest.
Excluding the time-trend does not significantly change the point-estimates of the key
measures of interest, which suggests that the positive relationship between income and
national satisfaction is not driving this time-trend. As a further robustness check, regressions
were repeated only for the subsample of countries that appear in both waves. The results
support those obtained using the full sample (see Table A3 in the Appendix) – the time-trend
remains very strongly significant and large for all equivalent specifications. The unbalanced
structure of the panel does not appear to drive the strong positive time-trend.

7 Robustness Checks
Unbalanced Panel Issues
Unbalanced panels are common and can provide accurate estimates if the missing
information is randomly distributed across the sample of relevant units. However, results can
be skewed if missing observations are disproportionately associated with units that have
distinctly different characteristics compared to the rest of the sample. Two common sources
of unbalanced panels are attrition in respondents for surveys that follow the same individuals
over a period of time, and shifting samples in rotating panel surveys. In this case, the missing
information is not due to attrition (as macro-level panels do not rely on the retention of the
same individuals, attrition is not generally applicable), and there is no clear intention from the
part of the WVS and EVS for a systematic rotating panel design.
Although the time trend appears to be robust to the inclusion of the single-wave
countries, missing observations can potentially bias the estimates of the key measures of
interest. It is therefore important to further examine the characteristics of these 39 singlewave countries and how they behave relative to the rest of the sample. In general, the 12
countries appearing only in the first wave (call these group A) have on average lower values
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of GNI, life expectancy, and education measures compared to the first wave observations of
countries that appear in both waves (at 5% statistical significance). The same is observed for
the 27 countries that appear only in the second wave (call these group B) when compared to
the second wave observations of countries that appear in both waves. However, these
differences are not necessarily problematic in this case because the countries are both lost and
added to the sample14. As long as each separate wave contains a representative sample of
countries, the random addition or loss of a group of countries should not skew the regression
results. In other words, if group A is not significantly different from group B, the unbalanced
structure of the dataset should not invalidate the results in Section 6.
T-tests reveal that all measures of interest are on average not significantly different
between group A and B (at standard confidence levels), except for expected years of
schooling (which is significant at the 10% level). This indicates that the addition and loss of
countries across waves does not appear to change the sample properties (i.e. seemingly
similar countries are lost and gained). However, countries in the two subsamples may still
exhibit very different relationships between regressors and the satisfaction measures, which is
enough to introduce bias in the estimates. Comparing the results of the full sample with those
of the restricted subsample of countries that appear in both waves, as previously used to
check the validity of the time-trend, is not particularly useful in this context. There is no
doubt that groups A and B are different from countries that are surveyed in both waves, but
this does not imply a skewed sample since the loss of group A can be offset by the addition of
group B. The question is whether the addition of B is more or less equivalent to the loss of A.
One way to test for this is to run separate regressions for each group and compare the
resulting coefficients. While possible, the small sample sizes make it difficult to obtain
consistent estimates. The future availability of additional waves will help settle this issue.
Data Comparability within Second Wave
There may be some concern about the general data comparability across the period covered
by the second wave, as some countries are surveyed prior to 2008 by WVS, while others were
surveyed after the onset of the recession by EVS. If SWB is affected by the recession,
aggregate measures of SWB in countries surveyed before 2008 may not be comparable with
measures for countries surveyed after.
14

In a standard individual-level survey where attrition over time is the sole source of incomplete information,
these differences would cause relatively more concern over the validity of results.

26

It is possible to explore the implications of this split sample using a subset of 20
countries surveyed by both initiatives in wave 2 using simple two-sample t-tests for the
difference in the level of aggregate satisfaction between samples collected between 20052010 and those collected between 2008-2010. The results in Table 7 reveal that the share of
satisfied individuals is significantly different between the EVS and WVS samples for 15 of
the 20 nations, and mean satisfaction is significantly different for 13 nations, with both
positive and negative differences. However, it is difficult to interpret these results as
indicative of a recession effect because the changes observed by the t-tests may be caused by
corresponding changes in other factors that are unaccounted for.
Table 6. T-tests for differences in aggregate SWB between EVS and WVS samples for
countries surveyed under both initiatives in wave 2†
difference in mean
satisfaction
***

difference in share of
satisfied individuals

Bulgaria

0.611

(0.104)

0.073

(0.020)

Cyprus

-0.008

(0.097)

-0.017

(0.013)

Finland

-0.115

(0.080)

-0.008

(0.011)

France

0.172

(0.082)

**

-0.011

(0.013)

***

***

Georgia

0.528

(0.088)

0.098

(0.016)

***

Germany

-0.028

(0.069)

-0.026

(0.011)

**

Great Britain

-0.101

(0.074)

-0.060

(0.010)

***

Italy

0.256

(0.080)

***

-0.034

(0.012)

***
***

Moldova

1.138

(0.097)

***

0.135

(0.018)

Metherlands

0.257

(0.054)

***

0.003

(0.005)

Norway

0.149

(0.074)

**

-0.015

(0.008)

Poland

0.187

(0.087)

**

-0.008

(0.013)

*

Romania

1.028

(0.090)

***

0.105

(0.015)

***

Russian Federation

0.429

(0.088)

***

0.036

(0.015)

**

Slovenia

0.301

(0.083)

***

-0.019

(0.010)

*

Spain

-0.005

(0.064)

-0.036

(0.009)

***

Sweden

-0.112

(0.084)

-0.055

(0.012)

***

Switzerland

0.002

(0.071)

-0.031

(0.009)

***

Turkey

-0.958

(0.087)

***

-0.137

(0.013)

***

Ukraine

0.410

(0.111)

***

0.070

(0.021)

***

† t-test conducted using sample weights (a positive point estimate indicates an increase
in aggregate SWB from 2005-2007 (the WVS sample) to 2008-2010 (the EVS sample)
standard errors in parantheses
Source: WVS (2009), EVS (2011)
*** p<0.01, ** p<0.05, *p<0.1
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To gain further insight, a Chow test is performed on the baseline OLS model to see
how the estimates compare between the subsample of countries with WVS data and those
surveyed only after the recession by EVS. The test reveals that the subsamples are
significantly different at the 5% level (both when using mean satisfaction and share of
satisfied individuals), which is consistent with the above t-test results.
This issue can be further addressed by regressing aggregate satisfaction on income
and life expectancy15 using only the subset of countries that are surveyed both by EVS and
WVS in the second wave. The subsample dataset consists of 18 countries16 which are
surveyed both in 2005-2007 and 2008-2010, 15 of which are also surveyed in 1999-2004.
The use of the three periods allows for the estimation of a time trend before and after the
recession, which helps to give relative meaning to the changes in satisfaction observed after
the onset of the recession.
Using countries that appear in all three time-periods, the data consist of a balanced
panel with 45 country-period observations. Though this is a small subsample, it does help to
get a more in-depth impression of the impact of the recession. Assuming that this is a
sufficiently representative sample17, these results imply that the data are reasonably
comparable across the countries in wave 2.
Pooled OLS using mean satisfaction as the aggregate measure of SWB shows an
overall positive time trend, but this effect is much more pronounced and significant (at the
1% level) when moving from 1999-2004 to 2005-2007 than the positive time effect moving
from 2005-2007 to the post-recession period (which is much lower in magnitude and
significant only at the 10% level). In contrast, a non-significant time-trend is observed when
the share of satisfied individuals is used. These findings indicate the existence of a negative
recession effect on mean satisfaction, but not on the share of satisfied individuals.

15

Literacy rate and school enrolment rate are not used here because data are not available in all time-periods of
interest. In most instances, literacy and enrolment information is only available for one or two years between
2005 and 2010, with no data either in the first half of this period or the latter half.
16
Note that there are only 18 countries instead of the 20 used for the t-test analysis. This is because income and
life expectancy data are not available for Cyprus and Great Britain as separate from Northern Cyprus and
Northern Ireland.
17
The subset contains countries that have been very much affected by the recession, as well as countries
representing both developed, developing, and former communist economies. It is therefore reasonable to
conclude that the working sample is representative.
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8 Concluding Remarks
This paper follows previous cross-country studies using regression analysis to explore the
link between national SWB and objective indicators of development. It aims to contribute to
the better understanding of this relationship in order to help inform future development
policy. It offers new insights into the measurement of SWB by introducing a new headcount
measure, and adopting a Beta-regression approach. We find the headcount measure is an
improvement over the commonly used mean measures of satisfaction.
A principal finding is that the proportion of satisfied individuals is not significantly
associated with per capita GNI, in contrast to the strong positive relationship between mean
satisfaction and income that is frequently established in cross-country studies of SWB. This
finding does not invalidate the observed relationship between mean satisfaction and income,
but reveals the importance of the aggregation approach used to measure national SWB and its
implications for development policies. In light of this result, we should be skeptical about the
benefits of raising per capita income without considering distributional issues and other more
significant factors of SWB.
The Beta-regression model improves the goodness-of-fit over the standard OLS
models when using the share of satisfied individuals due to the asymmetric density shape of
satisfaction responses. An important advantage of using the non-linear Beta-regression model
is that it can be used to assess non-constant links between SWB and objective measures,
revealing crucial differences along the progression paths of key regressors of interest.
One concern regarding the use of threshold measures of SWB is their reliance on cutoff values. Since subjective scales are not based on a set, measurable standard, choosing
appropriate cut-off values is challenging. We show that the data-driven approach motivated
by dissonance theory provides a practical starting point, but further research can help
establish the relevance of the chosen threshold by searching exploring the real-life meaning
behind the data-driven threshold value. More generally, the analysis presented in this paper
provides a starting point for research into a broader range of aggregate measures of SWB.
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Appendix
Table A1. Data and econometric models used in previous studies
estimation
Easterlin
(1974)

models

controls

No regressions, only tables and scatter diagrams analyzed
𝐹𝑆1 = 𝛼 + 𝛽𝑌1

Easterlin et al.
(2011)

OLS

data sources
World Values
Survey; Cantril
Latinobaromete;
WVS;
Eurobarometer

𝐿𝑆1 = 𝛼 + 𝛽𝑌1
𝐹𝑆2 = 𝛼 + 𝛽𝑌2

Deaton (2008)

Stevenson and
Wolfers (2008)

OLS

OLS

𝐿𝑆 = 𝛼 + 𝛽1 ln 𝑌 + 𝛽2 𝑌1 +
𝛽3 𝐿𝐸 + 𝛽4 ∆𝐿𝐸 + 𝛽5 𝐶𝐻

dummies for Eastern
Europe, Sub-Saharan
Africa, HIV prevalence;
fraction of population in
various age groups

𝑆𝑊𝐵1 = 𝛼 + 𝛽 ln 𝑌

crosssection

Gallup World
Poll

crosssection
crosssection and
panel
Crosssection

WVS

OLS

Ovaska and
Takashima
(2006)

OLS

(Di Tella et al.
(2001))

OLS

𝐿𝑆 = 𝛼 + 𝛽𝐻𝐷𝐼
𝐻 = 𝛼 + 𝛽𝐻𝐷𝐼
𝐿𝑆 = 𝛼 + 𝛽 ln 𝑌
𝐻 = 𝛼 + 𝛽 ln 𝑌
𝐿𝑆 = 𝛼 + 𝛽1 𝑆𝑜𝑐𝑖𝑎𝑙 +
𝛽2 𝐸𝑐𝑜𝑛 + 𝛽3 𝐹𝑟𝑒𝑒𝑑𝑜𝑚
𝐻 = 𝛼 + 𝛽1 𝑆𝑜𝑐𝑖𝑎𝑙 +
𝛽2 𝐸𝑐𝑜𝑛 + 𝛽3 𝐹𝑟𝑒𝑒𝑑𝑜𝑚
𝑆𝑊𝐵2 = 𝛼 + 𝛽1 𝜋 + 𝛽2 𝑢
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time and country effects

crosssection,
time-series
crosssection
crosssection
panel

Gallup World
Poll

PEW Global
Attitudes Survey
Leigh and
Wolfers (2006)

data format

countries

periods

total obs.

14

1

14

17

1

17

37

1

37

17

13

175

123

1

123

131

1

131

79

4

166

44

1

44

WVS

crosssection

78

1

78

WVS +
independent
quality of life
studies

crosssection

68

1

68

Eurobarometer

panel

12

17

150

current study

Betaregression

𝑆𝑊𝐵𝑠ℎ𝑎𝑟𝑒 = 𝛼 + 𝛽1 ln(𝑌 ∗ )
+ 𝛽2 𝐿𝐸
+ 𝑆𝑜𝑐𝑖𝑎𝑙

Time, cultural effects,
unemployment, inflation,
% aged 40-54, % females

WVS + EVS

panel

92

2

145

𝐹𝑆1 = annual change in average financial satisfaction
𝐿𝑆1 = annual change in average life satisfaction
𝐹𝑆2 = deviations from trend in average financial satisfaction
𝐿𝑆 = average life satisfaction
𝑌 = GDP per capita (𝑌 ∗ = GNI per capita)
𝑌1 = growth rate of GDP per capita
𝑌2 = deviations from trend in log GDP per capita
𝐿𝐸 = life expectancy
∆𝐿𝐸 = change in life expectancy
𝐶𝐻 = level of confidence in healthcare (self-reported)
𝑆𝑊𝐵1 = national index obtained from an individual-level ordered probit of SWB regressed on country (or country-year) fixed-effects; exact measure varies by
survey
𝐻𝐷𝐼 = HDI score (0-1)
𝐻 = average happiness
𝑆𝑜𝑐𝑖𝑎𝑙 = life expectancy, population aging, educational attainment, government size, religion dummy, geographic location dummy, female labour participation rate
(note: not all are used in the current study)
𝐸𝑐𝑜𝑛 = GDP per capita, GDP per capita squared, GDP per capita of the neighbouring countries, GDP gorwth, unemployment, inflation, relative trade volume
𝐹𝑟𝑒𝑒𝑑𝑜𝑚 = economic freedom of the word (EFW) index, political freedom of the world (PFW) index
𝑆𝑊𝐵2 = national index obtained from (1) regressing individual-level life satisfaction answers on a set of personal characteristics and socio-economic circumstances
using OLS (2) Use the averaged residuals from the first step for each country as LS
𝜋 = inflation
𝑢 = unemployment
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Table A2. Decomposed variance statistics for measures of interest
mean satisfaction

Mean

St. Dev.

overall
between
within

0.633

0.114
0.114
0.033

overall
between
within

0.828

0.128
0.129
0.039

overall
between
within

9.263

1.098
1.183
0.129

share satisfied

ln(GNI)

life expectancy
overall
72.954
7.720
between
8.612
within
0.918
average yrs. of schooling
overall
8.744
2.593
between
2.754
within
0.391
expected yrs. of schooling
overall
13.542
2.716
between
2.879
within
0.500
Source: WVS (2009), EVS (2011), UNDP (2013)
total number of observations: 141

34

Table A3. Beta-regression results for subsample of countries appearing in both waves
dependent variable:

share of satisfied individuals
(1a)

ln(GNI)

(0.01839)
life expectancy

0.00510 **
(0.00225)

average years in
school
expected years in
school
wave dummy

(1b)

0.06461 *** 0.00781
(0.01579)
0.00338 ***
(0.00090)

mean satisfaction 1
(2a)

(2b)

0.08021 *** 0.02362 *
(0.01853)

(0.01356)

0.00403
(0.00278)

0.00214 *
(0.00111)

-0.02628 *** -0.00942 *

-0.02046 *** -0.00186

(0.00628)

(0.00551)

(0.00537)

0.00772

0.00276

(0.00634)

(0.00503)

0.01506 **
(0.00644)
0.02518 **

(0.00540)
0.00980 *
(0.00536)
0.04070 ***

0.02206 **

0.03081 ***

(0.01006)

(0.01114)

(0.01007)

(0.01031)

index of traditional/
secular-rational
values
index of survival/

─

-0.00540

─

-0.01858

─

(0.01123)

─

(0.01170)

self-expression
values
BIC
Observations

─

─

0.07116 ***
(0.01000)

─
─

0.06354 ***
(0.00907)

-243.5

-285.2

-229.0

-271.3

102

102

102

102

*** p<0.01, ** p<0.05, * p<0.1, panel-robust standard errors in parentheses
Source: WVS (2009), EVS (2011), UNDP (2013), Inglehart and Welzel (2010)
1
Mean satisfaction is transformed to fit on (0, 1).
All regressions include a constant term (not shown here).
Satisfaction measures calculated using sampling weights.
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Table A4. Beta-regression and OLS results using mean satisfaction as dependent variable
(marginal effects on original satisfaction scale)
dependent variable:

mean satisfaction (measured in original scale of 1-10)
Beta-regression
(1a)

ln(GNI)
life expectancy

(1b)

OLS
(2a)

(2b)

0.56457 *** 0.19971 **

0.56511 *** 0.22212 **

0.02385

0.02403

0.02916 **

0.02907 **

average years in school

-0.18045 *** -0.03906

-0.17469 *** -0.04554

expected years in
school

0.11727 *** 0.06336

0.11241 *** 0.06048

0.22608 **

0.22923 **

wave dummy

0.24147 ***

0.22599 ***

index of traditional/
secular-rational values

─

-0.20079 **

─

-0.19656 **

index of survival/
self-expression values

─

0.52191 ***

─

0.48015 ***

Observations

141

141

141

*** p<0.01, ** p<0.05, * p<0.1, panel-robust standard errors in parentheses
Source: WVS (2009), EVS (2011), UNDP (2013), Inglehart and Welzel (2010)
All regressions include a constant term (not shown here).
Satisfaction measures calculated using sampling weights.
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