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Abstract: Micro income studies show that relative income of individuals—with respect to their 
colleagues, friends, etc.—affects their life satisfaction significantly. This paper attempts to extend 
these studies by using the idea that people may compare their well-beings not only to well-
beings of their home country folks but also to well-beings of other country citizens. To test this 
hypothesis, we form several different country groups that a country may compare itself to and 
also use several relative deprivation measures. Using data from national surveys of 55 countries 
carried out from 1973 to 2011, we find that average life satisfaction of a country is significantly 
affected from how much the country is deprived compared to richer countries in the world. 
Furthermore, per capita income of country only matters as far as it affects the country’s relative 
position in the global income distribution. This result, gaining statistical significance after 1990s, 
is a potential explanation for the paradox that even though richer countries tend to be happier 
compared to poor ones, a country does not necessarily get happier as its income increases. 
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1     Introduction 

The empirical patterns of the relationship between income and subjective well-being (happiness 

or life satisfaction) are already well-known: (i) rich individuals tend to have higher subjective 

well-being compared to poor ones. (ii) the richer the individuals get, the happier they become. 

(iii) the countries with higher per capita income are more satisfied with their lives than lower 

per capita income countries are.1 (iv) the long term relationship between per capita income and 

average life satisfaction within a country is ambiguous.2,3 

                                                 
† The final version of this study is forthcoming at Journal of Happiness Studies and is available online at 
http://dx.doi.org/10.1007/s10902-016-9724-2 
The authors thank Murat Güray Kırdar for reviewing the paper.      
1 Even though Easterlin (1974) study, based on 14 countries, discusses that countries with higher per capita 
income are not necessarily happier than lower per capita income countries, recent studies such as Stevenson 
and Wolfers (2008), Deaton (2008) finds that -as we show in this study- the relationship between life 
satisfaction of a country and logarithm of per capita income is almost linear. 
2 Studies such as Veenhoven and Hagerty (2006) and Stevenson and Wolfers (2008) discuss that increase in 
income is accompanied with higher happiness, especially in poor countries, whereas studies such as Easterlin 
(1974), Easterlin (2005), Easterlin and Sawangfa (2010), Layard et al. (2010) discuss the opposite.  
3 Readers may refer to Clark et al. (2008) for a thorough survey of the literature on the relation of income and 
happiness. 
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A well-known seemingly contradiction pattern suggested by these empirical findings is that 

even though there is a positive correlation between individuals’ incomes and their subjective 

well-beings; such a correlation is not so obvious at the country level; that is, even though 

countries experience long term growth rates, the average well-being of their citizens stays more 

or less the same. This paradox is first pointed out by Easterlin (1974). The relative deprivation 

hypothesis, which is one of the explanations to Easterlin paradox, is based on the idea that 

human beings routinely compare themselves to others. An increase in an individual’s income 

may increase his subjective well-being, probably as it creates a feeling of success or doing better 

than his/her comparison group, but as not everyone can do better than the rest of the country, 

the average life satisfaction in a country is independent of its GDP. Another explanation to the 

Easterlin paradox is the rising aspirations theory, asserting that increases in people’s income 

may increase their subjective well-being in the short term; however, in the long term people 

adapt to increases in their incomes and only opt for more, and that is why increases in per capita 

GDP do not increase the average well-being of the citizens.4 

At this point, the question that remains to be answered is as follows: “There are several 

explanations for the weak correlation between per capita income of a country and its average life 

satisfaction in the time series data but then how do we explain the strong correlation between 

these variables in the cross country data? In other words, why do richer countries tend to be 

happier compared to poor ones while a country does not necessarily get happier as its income 

increases?” Certainly, the relative deprivation with local comparison groups and rising 

aspirations theories cannot answer this question. Another theory that attempts to solve the 

Easterlin Paradox is the threshold theory. This theory only discusses that as far as the richer 

countries are concerned, richer ones are not necessarily happier than the relatively poorer 

ones.5 On the other hand, Deaton (2008) discusses that when logarithm of GDP per capita is used 

instead of the level of the data, it becomes obvious that each doubling of GDP is associated with a 

constant increase in life satisfaction, in support of which we find evidence in this paper as well.6  

This study offers a new explanation for the discrepancy between the evidences obtained 

from cross sectional and time series data mentioned above, that is even though richer countries 

tend to be happier compared to poor ones, a country does not necessarily get happier as its 

income increases. To that end, we extend the relative deprivation hypothesis. The existing 

                                                 
4 See Frey and Stutzer (2002), Stutzer (2004).  
5 See, Inglehart (1997) and Layard (2005). 
6 Deaton (2008), using data from both World Values Survey and the Gallup World Poll, further discusses that 
the remaining differences between his study and previous studies can be explained by the fact that previous 
studies use World Values Survey data, which suffers from sampling issues. 
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studies suggest that people compare themselves to their national citizens.7 This study, on the 

other hand, suggests that due to the integration of societies via globalization, people may 

increasingly compare themselves to citizens of other countries as well. In addition, such 

comparisons may have social and economic consequences. For instance the movements in the 

Middle East and North Africa at the beginning of the 21th century may be considered as an 

outcome of such a comparison. This view suggests that increases in per capita income of a 

country may not increase its average subjective well-being if the country’s location in world 

income distribution more or less stays the same, but in the cross-section we would still observe 

that richer countries are happier than the poor ones, because rich countries feel relatively 

superior, or poor countries feel relatively deprived, or both. 

To the best of our knowledge, there are only a few studies where international reference 

groups are formed in the relevant literature. Among them, Delhey and Kohler (2006) uses the 

data from Euromodule and German Welfare Surveys that ask the respondents to rate their living 

conditions in their own countries and also in some European Union reference countries.8 Their 

results support the presence of international reference groups and indicate that especially 

citizens of relatively poor countries compare their countries with richer ones.9 Sagi (2012) 

discusses that before the political changes that took place in the 1990s, the citizens of some 

socialist countries; such as Ukraine, Poland, Hungary and Georgia; preferred to compare their 

standards of living to their socialist equivalents rather than to their capitalist West European 

counterparts. However, today, in each of the four countries, this pattern is reversed, which, 

according to her, is most likely the end of the economic and political integration of European 

societies. The new economics of labor migration also hypothesizes that people migrate not only 

to improve their income in absolute terms, but also in relative terms. Stark and Yitzhaki (1988), 

in particular, argues that migration propensities will be positively correlated with inequality in 

the origin societies, and negatively correlated with inequality in the destination societies. Czaika 

and de Hass (2011) further shows that international migration flows display such a complex 

                                                 
7 Within the national framework, the comparison group  may be defined as all other citizens (Easterlin, 1995) 
other citizens with similar education, age, gender and area of living (Ferrer-i-Carbonell, 2005), other citizens 
sharing the same age group (McBride, 2001), one’s professional peers (Clark and Oswald, 1996, Senik, 2008) or 
one’s own earlier living conditions (Goodman, 1974, Senik, 2009). 
8 These surveys are conducted over 1998-2002 and cover West Germany, East Germany, Hungary and Turkey.  
9 Delhey and Kohler (2006), which uses cross-sectional data, does not use richer individuals within a country as 
comparison groups of individuals. And in this case it would be difficult to distinguish the effect of local and 
global comparison groups, as an average income in the richer country would be a proxy for richer individuals 
within the country (a well-known omitted variable problem). (The authors indicate that they do not use these 
two comparison groups simultaneously to avoid multi-collinearity, which we believe is a reasonable argument 
given the data they had.) Similar to this study, we also do not control for relative deprivation within the 
country. However, we improve Delhey and Kohler (2006)’s results further by using time series data, which 
measures directly the effect of changes in the relative income of countries and controls the unobserved 
heterogeneity or omitted variable problem. 
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pattern that they cannot be solely explained as a function of distance and income differentials 

between countries but should be explained by combinations of absolute deprivation (human 

development, economic well-being), internal relative deprivation (that the person feels within 

his country) and global relative deprivation (that the person feels by comparing its country with 

the richer ones).  

We use panel life satisfaction data from 55 countries, brought together by the World 

Database of Happiness, to test the presence of cross-border comparison groups. We form several 

reference groups of countries (all richer countries in the world, all neighboring countries, and 

richer neighboring countries) and calculate several relative deprivation indexes. In result, we 

find that global relative deprivation index (RDI) significantly explains the average life 

satisfaction in countries. This index is measured as the share of world population living in 

countries with a higher per capita income times the population weighted mean excess income of 

this wealthier part of world population. Hence, we find that a country’s location in the world 

income distribution plays a significant role on its average life satisfaction. Furthermore, once we 

control for the effect of RDI, the relationship between log GDP per capita and average life 

satisfaction disappears in both the cross-sectional and time series data. Hence, we conclude that 

it is not the absolute income of countries but their relative incomes that primarily determine 

their well-beings. Once we exclude the effect of RDI, on the other hand, log GDP per capita can 

significantly explain the average life satisfaction of a country both in the cross-sectional and time 

series data, though it explains much weaker in the time series data, which is consistent with the 

views presented in this paper. In the time series data, as all countries display more or less stable 

growth patterns, their ranking hardly even changes over time. Hence, we observe weak relation 

between per capita income and average life satisfaction, which primarily depends on average 

income vis-à-vis that in other countries. The cross-section data, on the other hand, is directly 

informative for the relative incomes so that we could observe that richer countries are more 

satisfied with their lives compared with poor countries. Our sub-sample analysis shows that this 

effect of RDI index on life satisfaction gains statistical significance after 1990s. This further 

explains why Easterlin (1974) discusses that countries with higher per capita income are not 

necessarily happier than lower per capita income countries whereas recent studies such as 

Stevenson and Wolfers (2008), Deaton (2008) finds otherwise. 

We also calculate global relative gratification index—the reverse of the global relative 

deprivation index—, measured as the share of world population living in countries with a lower 

per capita income times the population weighted mean shortage of income of this poorer part of 
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world population. We find this variable to be insignificant in regressions, indicating that global 

income comparison does not work in the downward direction.10 

The regressions, which carried out by taking into account the degree of correlation among 

the control variables, reveal further that unemployment almost has the same effect on life 

satisfaction with the GDP per capita growth rate. Moreover, inflation, as an indicator of macro 

instability, has a negative and highly significant coefficient, though its magnitude is very small.   

The rest of the paper is organized as follows: Section 2 explains the empirical approach. 

Section 3 explains the data and provides some descriptive statistics. Section 4 presents and 

discusses the regression results. Section 5 concludes.        

2.     Empirical Approach  

We use a typical regression model that explains the life satisfactions in countries by means of 

macroeconomic indicators, and augment it with a relative deprivation measure. Specifically, we 

estimate the following model:   

 

          i,t 0 i,t 1 i,t 2 i,t 3 i,t  4 i,t i t i,tLifeSat β β β uln(gdp ) gd nemp β inf β ref c µ ,g ep_ r+ + += + + + +  (1) 

Subscript i,t refers to country i at time t. LifeSat is the average life satisfaction, gdp_gr  is the 

growth rate of real GDP per capita, ln(gdp) is the natural logarithm of per capita real gdp 

measured in terms of 2000 U.S. dollars,11,12 unemp and inf are the unemployment and inflation 

rates.  

The variable refi,t needs particular interest. It refers to alternative measures of relative 

deprivation for country i at time t when it compares itself to some other group of countries. We 

expect that, the higher this term the less satisfied country i is with its own income. The 

comparison group of countries and relative deprivation measures used are:  

1. All neighboring countries  

i. Average (log) real GDP per capita of these countries. 

                                                 
10 See Ferrer-i-Carbonell (2005), which finds in the micro income data that individuals compare themselves 
only to those who are richer. 
11 We prefer to use natural logarithm of gdp per capita rather than its level. This is because of the assumption of 
diminishing marginal utility of income. However, in the relatively short time series data that we use, the 
increase in gdp per capita is limited; hence, the correlation between the level of variable and its natural 
logarithm, as we show it, is already close to 1. This issue is more important in the cross section data where the 
income level of countries may differ from each other a lot.   
12 Part of equation (1) can be written as 

( ) ( ) ( ) ( ) ( ) ( )+ − = −= +i,t 1 i,t i,t i,t i,t-10 0 1 1 i,t i0 1 ,t-1β ln gdp β β ln gdp β [ln gdp ln gdp ] (β β ln gdp β ln ggdp_ dpgr + ) .  

Hence, using growth rate of income together with its natural logarithm is equivalent to using its current and 
preceding income in the same regression. We prefer the model specification in (1) as it allows interpreting the 
effects of both the level of and also short term changes in the income data on the average life satisfaction. 

Finally, the average absolute correlation between gdp_gr  and ( )ln gdp is 0.29 in the data. 
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ii. Average per capita GDP growth rate of these countries.13 

2. Only richer neighboring countries 

i. Average (log) real GDP per capita of these countries. 

ii. Average per capita GDP growth rate of these countries. 

3. All richer countries in the world 

i. Average (log) real GDP per capita of these countries. 

ii. Average per capita GDP growth rate of these countries. 

iii. Global Relative Deprivation Index (RDI).14 

Using simple measures of deprivation (the income of the comparison group) is very popular in 

the micro income studies; hence, we include the average per capita GDP of the comparison 

group countries as a deprivation measure. However, in the macro data an obvious problem 

arises with this approach, which is that that GDP per capita of comparison countries are highly 

correlated with the country’s own GDP per capita, a problem that arises due to the similarity in 

the long term growth rates of the countries. In addition, this measure does not take the number 

of countries richer than the country i into account.  The second deprivation measure is the 

average per capita GDP growth rate of comparison countries, which is used to understand 

whether countries take short-term relative performances of other countries into account. The 

final deprivation measure is the RDI, which needs to be elaborated in more detail. In the micro 

data studies, the corresponding index is a famous one and is computed as a fraction of the 

individuals in the population with incomes higher than the income of the individual, times their 

mean excess income. In other words: ‘‘…the social evaluation of the deprivation inherent in a 

person’s not having X is an increasing function of the proportion of those who do have it…’’ 

(Yitzhaki, 1979). We, on the other hand, need to employ global relative deprivation of country i, 

which is defined by the new economics of labor migration literature, as the share of world 

population living in countries with a higher per capita income times the population weighted 

mean excess income of this wealthier part of world population. Thus, micro and macro-level 

indexes are equivalent to each other in the sense that in the latter, countries are weighted with 

their population figures. To be more specific, our measure is defined as follows: Suppose there 

are N countries with GDP per capita figures that satisfy: t t N tGDP GDP GDP1, 2, ,... .< < <  Then, the 

relative deprivation of a country i is defined as:   

 
                                                 
13 The estimation results do not change when we use the population weighted versions of the measures in (i) 
and (ii).    
14 This index has its roots in Runciman (1966), is quantified by Yitzhaki (1979), given axiomatic foundation by 
Ebert and Moyes (2000) and Bossert and D’Ambrosio (2006).  
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This index is expected to increase with the worsening of income distributions.15 Since it is more 

appropriate for large number of observations, RDI is calculated only for the last reference group.   

As for the empirical methodology, we use both fixed effect panel regression analysis with 

year and country dummies and dynamic panel estimation with Arellano-Bond’s GMM 

estimator.16 

3.     Data and Descriptive Statistics 

Life satisfaction data is obtained from the World Database of Happiness, which collects data 

from various surveys, provided in the first two columns of Table 1. The numerical scales of 

surveys are different from each other; however, the database converts them to a common 0-10 

scale, 0 standing for the least satisfied and 10 for the most satisfied. It is an unbalanced dataset 

that spans 1971-2011 time period for 61 countries. The third and fourth columns of Table 1 

show the sample period of each country and the corresponding average life satisfaction. The 

regressions use all the countries in the dataset unless the data comes from World Values Survey. 

This survey is carried out in waves, thus it is not appropriate for time series analysis but only for 

descriptive statistics or for cross section analysis. Eventually we use 55 countries for the time 

series regression analysis. A detailed description of the rest of the explanatory variables is given 

in Appendix A. 

We provide descriptive statistics for the relationship between average life satisfaction and 

the logarithm of real GDP per capita across countries. Figure 1 displays this relationship for 

1981, 1991, 2001 and 2011. In order to ensure cross country comparison, GDP figures are PPP 

adjusted. Observations are fitted with OLS and lowess (locally weighted scatter plot smoothing) 

regressions. All sub-figures indicate that the richer countries tend to be more satisfied with their 

lives on average. There are only a few countries that are poor but happy, an observation which 

may be explained by folklore theory stating that happiness may be part of the national 

character.17 The sub-figures also show that the relationship between per capita income and 

average life satisfaction became more and more obvious from 1981 to 2011 throughout the 

world, which explains the discrepancy between the findings of Stevenson and Wolfers (2008), 

                                                 
15 Indeed, Yitzhaki (1979) shows that the aggregate deprivation within a society is a linear function of the Gini 
coefficient. 
16 Micro life satisfaction data have a categorical nature, and hence, usually explored via ordered probit models. 
However, the average life satisfaction data does not share the same characteristics. 
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Deaton (2008) and the Easterlin (1974) study. In 2011, the relationship between average life 

satisfaction and logarithm of GDP per capita in the cross section is close to linear; i.e. percent 

increases in per capita income across countries are correlated with constant absolute increases 

in the life satisfaction, consistent with the log-utility of income. Figure 2, on the other hand, 

explores the same relationship throughout time. It uses the correlation between long term 

changes in life satisfaction and GDP per capita. First, the difference between the last and the first 

available observations for each country are taken, and then annual averages of these differences 

are calculated.18 The figure tends to suggest that in the long run the relationship between 

income and life satisfaction is not as strong as it is in the cross sectional data, which is the 

motivation of this study.19,20   

4.     Regression Analysis 

4.1     Correlation between Control Variables 

In order to avoid spurious results, we check for the correlations between control variables. This 

practice also shows how the results can be sensitive to the degree of correlation among 

explanatory variables. We first calculate the absolute correlations between explanatory 

variables, for each country, separately. Then, we obtain a weighted average of these absolute 

correlations, where weights are selected to be the sample sizes of the countries. Tables 2 to 4 

display the results. When the correlation between any two variables is, in absolute terms, higher 

than %48, the cell at their intersection is highlighted, indicating that—given our average sample 

size for a country—this is the point, where two variables are correlated with each other at %5 

significance level. 

Table 2 shows the correlations between the control variables other than the relative 

deprivation measures. For most of the variables, the correlation values are less than 0.48. GDP 

per capita, on the other hand, is highly correlated with unemployment. Moreover, the 

correlation between GDP per capita and the logarithm of this variable is very high, around 0.99. 

This shows that in the relatively short time series data the correlation between the GDP and the 

log GDP gets very high. And this result generalizes to the relative deprivation measures, i.e. 

either we use the level or log of the income of the reference group countries, the regression 

results, statistically speaking, do not change.  

                                                                                                                                                         
17 See, Ostroot and Snyder (1985), Veenhoven (1994). 
18 To abstain from outliers, the difference between the averages of the last two and the first two available 
observations are used. 
19 The correlation between long term changes in life satisfaction and GDP per capita does not get any stronger 
even if we restrict the analysis to post-90’s. 
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Table 3 shows the correlation between relative deprivation measures. Although we do not 

use these measures in the same regression, this table is informative as it displays the similarity 

of alternative deprivation measures. According to Table 3, the average GDP per capita of 

comparison countries (neighboring countries, richer countries, and richer neighboring 

countries) are significantly correlated with each other.  The GDP growth rates of comparison 

countries are also highly correlated within themselves. These results simply indicate the 

similarity in the long term growth rates of countries. On the other hand, the correlation between 

different types of relative deprivation groups are low except the correlation of the relative 

deprivation and gratification indexes with gdp per capita based deprivation measures. This is 

due to the fact that these indexes plays role in the calculation of RDI. 

Finally, Table 4 shows the correlation between the control variables and the relative 

deprivation measures. The table shows that country’s own GDP per capita is significantly 

correlated with GDP per capita of comparison countries. In addition to that, country’s own GDP 

growth rate is significantly correlated with GDP growth rates of comparison countries.  

4.2     Results 

Among the several reference group and deprivation measure specifications, the global relative 

deprivation index (RD Index) consistently and significantly explains the average life satisfaction 

in countries. Hence, most of the results in the appendix are devoted to this measure. Table 5 

explains life satisfaction with RDI by means of fixed effect panel estimation. This table also 

makes robustness analysis by changing the sample period. Table 6 repeats the estimations in 

Table 5 but adds lag of dependent variable to the regressions which switches the estimation 

method from fixed effect to dynamic panel estimation. Table 7 provides the results with 

alternative reference groups and deprivation measures. As emphasized, alternative reference 

groups and deprivation measures do not always yield significant results. Hence, in order to save 

space, Table 7 provides only some of them.  

Below, we first summarize the results for control variables, for which we obtain similar 

results through tables 5 to 7. Note that, on some columns in the tables, significantly correlated 

variables are used in the same regression. This is to show how correlation among variables can 

significantly affect the results, an issue sometimes discarded in the literature. 

Logarithm of GDP per capita: The first column of Table 5 shows that this variable is significant at 

5% in explaining average life satisfaction in countries. However, when global relative 

deprivation is added to the regressions on the same table, the variable loses its explanatory 

                                                                                                                                                         
20 Using 13 developing countries from the World Values Survey data, Easterlin and Sawangfa (2010) finds that 
the long run relation between life satisfaction and GDP per capita is negative but weak. 
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power. The dynamic panel regressions in Table 6 also find that this variable is insignificant in 

explaining life satisfaction. Thus, our result is straightforward: what matter for the life 

satisfaction of a country are the changes in the country’s relative position in world income 

distribution, measured by the global relative deprivation index. Only when this index is 

excluded, then per capita income of the country becomes significant in explaining life 

satisfaction, probably because in that case the variable becomes an incorrect measure of the 

country’s performance compared to the world.  

GDP per capita growth rate: GDP growth rates are expected to be positively correlated with the 

life satisfaction of countries. This prediction is justified in almost all specifications through 

tables 5 to 7. Its coefficient, on the other hand, is low, being around 0.01 - 0.015; meaning that 

one percentage point increase (decrease) in per capita real GDP growth rate—say from 1 to  2 

percent per year—leads to a 0.01 - 0.015 point increase (decrease) in life satisfaction.21 Fixed 

effect estimation in Table 5 shows that this variable tends to be significant mostly at 5 percent 

level of significance. However, with the dynamic panel estimation in Table 6, its significance 

level increases to 1 percent. Both tables show that this variable gains significance after 1990s.  

Lag of GDP per capita growth: We also use the first lag of GDP per capita growth in our 

estimations, in order to control for the effect of changes in GDP growth on life satisfaction that 

may last for more than one period. However, the lag of GDP per capita growth turns out to be 

insignificant throughout the regressions. 

Inflation rate: As an indicator for macro instability, inflation has a significant explanatory power 

in life satisfaction after 1990s. However, its coefficient is very small, around -0.0007, meaning 

that one percentage point increase in inflation leads, on average, to 0.0007 point decrease in life 

satisfaction. This is also to say that 15 percentage points increase in inflation exerts the same 

effect on average life satisfaction with a 1 percentage point decline in the real GDP growth rate. 

This may seem at odds with the previous evidence presented by ordered probit regressions. For 

instance, Di Tella et al. (2003) and Di Tella and MacCulloch (2008) studies, using micro data 

covering 1975-1992 and 1975-1997 periods, respectively, and using mainly Eurobarometer 

series, find comparable roles for the size of the effects of percentage point changes in  inflation 

and GDP per capita growth rate on life satisfaction. This may be because of the fact that their 

dataset consists of developed countries with low levels of inflation rates, thus a 1 percentage 

point increase in inflation rate may indicate a significant deterioration in perception of economic 

stability.     

                                                 
21 We do not discriminate for the asymmetric effect of GDP growth on average life satisfaction during expansion 
and contraction times of economies. 
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Unemployment: This variable is significant at 10%. However, it is correlated with log of GDP per 

capita and highly correlated with the contemporaneous value of growth rate of GDP per capita 

and its first lag. When we exclude these variables the significance of the unemployment rate 

increases to 5%. Finally, one percentage point increase in unemployment rate leads to around 

0.02 point decrease in average life satisfaction. 

Lag of Life Satisfaction: The lag of life satisfaction is expected to have high explanatory power in 

estimating the current level of life satisfaction. However, when the model is estimated with the 

lag of the dependent variable, it becomes a dynamic one, and as a result, fixed effect estimation 

is no longer appropriate.22 Thus, we follow a classical method to estimate the dynamic panel 

data model, the so-called Arellano-Bond (1991)’s difference GMM estimator.23 According to the 

results revealed in Table 6, this variable explains the current life satisfaction positively at 1% 

significance level almost in every regression.  

Global Relative Deprivation Measure: The coefficient of the global relative deprivation index is 

negative and significant at 5% and 1% for all regressions, excluding pre-1990s. This result 

indicates that the higher the country feels deprived relative to the richer part of the world, the 

less satisfied its citizens are on average.24 The results are prone to the use of different control 

variables in the regressions. To give a numerical example of the effect of RDI on life satisfaction 

of countries, notice that the coefficient of this variable is around -0.00025 (the average of the 

results on Tables 5 and 6). And the average relative deprivation index for our sample is around 

3800. Hence, as far as our sample is concerned, on average, global relative deprivation index 

affects life satisfaction of countries in our sample by around 0.95 points, higher than any other 

variable in the dataset. We elaborate more on the result for RDI in section 4.3. 

Alternative Deprivation and Gratification Measures: We find the effects of alternative global 

deprivation and gratification measures on the average life satisfaction of countries insignificant. 

                                                 
22 This is because in a dynamic panel data model the unobserved panel-level effects (ci’s in equation (1)) are 
correlated with the lagged dependent variables, making standard estimators inconsistent.  This problem is even 
amplified when errors (eit) follow an autoregressive process, which creates a correlation between explanatory 
variable LifeSati,t-1 and the error term eit-1. Also when T is small and when one uses fixed effect approach—which 
demeans the data—mean of lagged dependent variable carry information from all observations of life 
satisfaction. Similarly, mean of error terms carry information from all observations of the same variable. Hence, 
demeaned lagged dependent variable and error term become correlated. 
23 This estimator initially takes the first difference of equation (1), this is in order to remove the unobserved 
heterogeneity that is ci’s.  If there is still correlation between differenced lagged dependent and disturbance 
process, that is between ΔLifeSi,t-1 and Δei,t, this problem is overcome with GMM approach, which chooses at 
least second or third lags as instruments for the lagged dependent variable, so that these lags will be correlated 
with the lagged dependent variable but not with et-1. 
24 In calculating the global relative deprivation index, if, instead of finding the countries that are richer than 
country i for each year separately, we use the countries richer than the country i in the beginning of the life 
satisfaction data for country i, that is if we assume that the countries that country i compares itself to stay the 
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Table 7 presents some of these results. Column 1 uses richer countries’ GDP per capita as a 

reference income for country i. The second column uses the same measure but removes the 

variables from the regression that this measure is correlated with that are inflation and GDP per 

capita of country’s own. The third and fourth columns use richer countries’ GDP per capita 

growth rate, and the fifth and the sixth columns use global relative gratification index. The 

results show that the alternative global deprivation measures do not have a highly significant 

explanatory power in explaining average life satisfaction. Given that RDI can explain life 

satisfaction, the negative result from other deprivation indexes may be explained by the fact that 

these indexes are not well-defined deprivation measures as they do not take the number of 

richer countries into account. The results also show that the relative gratification measure does 

not have a significant explanatory power in explaining average life satisfaction—except in a 

regression where it is significant only at 10%—, indicating the absence of a downward 

comparison among countries. Finally, while calculating the level and growth rate of richer 

countries’ GDP per capita, we also used weighted averages of these countries by their 

populations in estimations, which we have not provided in the paper in order to save further 

space. This did not change the results. 

4.3     Discussion of the Results 

Table 1 provides descriptive statistics for the RDI. The ‘RDI Mean’ column displays the sample 

mean for each country. As emphasized, the average relative deprivation index for the whole 

sample is around 3800. Remember that the regression results on tables 5 and 6 indicate that the 

coefficient of this variable—the effect of unit increase in this variable on life satisfaction—is 

around -0.00025. For instance, according to this table, if one day Australia, which has sample 

mean around 1000, feels the same global relative deprivation index with Norway, which has 

sample mean of 1, it would experience a 0.25 point increase in its average life satisfaction. 

Having said that, Norway seems to be the country suffering least from global relative 

deprivation in our sample, followed by Japan and Luxemburg.25 The countries suffering most 

from the global relative deprivation in our sample are India, Nicaragua and Honduras.  

Table 1 also provides a column named ‘ΔRDI, Last-First’, which shows the difference 

between the last observation and the first observation for the RDI during the sample period. 

Positive (negative) sign shows that the country experienced an increase (a decrease) in the 

global relative deprivation index during the sample period. According to this column, emerging 

                                                                                                                                                         
same over the years—which we made by mistake in the beginning—, the significance of the results increases 
1% for every regression after 1990s. 
25 Though there are richer countries than Norway in the world in the same era, such as Monaco, Liechtenstein, 
Bermuda, Luxembourg and Channel Islands, they are not in our sample. 
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market economies, such as Chile, Hungary, Latvia, Lithuania, Poland, Turkey experienced 

decreases in their global relative deprivation indexes; hence, given the average effect of global 

relative deprivation on average life satisfaction, we would expect these countries to experience 

increases in their average life satisfactions. Some of the other emerging markets, such as 

Argentina, Brazil, Bulgaria, China, Colombia, India, Mexico, Peru, Russia, South Africa, Venezuela, 

have experienced increases in their global relative deprivation indexes. Some developed 

countries—classified such according to IMF—experienced decreases in their global relative 

deprivation indexes during the sample period (Austria, Czech Republic, Estonia, Ireland, Israel, 

Japan, Latvia, Slovakia, South Korea), while some others experienced increases in their global 

relative deprivation index (Australia, Belgium, Canada, Denmark, Estonia, Finland, France, 

Greece, Iceland, Italy, Netherlands, Portugal, Slovenia, Spain, United Kingdom). Many countries, 

such as Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland, Slovakia and Slovenia, which 

joined the European Union in 2004 managed to reverse the pre-2000 increasing trend in their 

global relative deprivation indexes.26 An interesting observation in the last column of Table 1 is 

that for 43 out of 61 cases, countries experienced increases in their relative deprivation indexes; 

only for 17 cases countries experiencing a decrease in this respect. The average change in the 

index across countries is 456, its direction being upwards. Even China, having experienced high 

GDP per capita growth rates, saw an increase of 433 points in its global relative deprivation 

index during the 1991-2004 period. The reason is as follows. Even though China has remarkable 

growth rates, since initial per capita GDP level is low, in absolute terms, the income gap between 

this country and the richer countries do not close but widen.  

We carry out a final exercise to and ask ‘what would be the relationship between per capita 

GDP and average life satisfaction in cross country data if we remove the effect of global relative 

deprivation (RDI)?’. The answer to this question can be seen in Figure 3. This figure is analogous 

to Figure 1 and shows the relationship between per capita GDP and average life satisfaction in 

1981, 1991, 2001 and 2011; however, instead of using life satisfaction on the left axis, it uses 

counterfactual average life satisfaction, calculated as follows:  
 

i t i t i tCounter Lifesat Lifesat RDI, , ,_ *0.00025.= +  

In this formula, life satisfaction of a country at a given time is corrected with the global relative 

deprivation experienced by that country at that time. Some of the sub-figures in Figure 3 

indicate that the relationship between per capita GDP and counterfactual life satisfaction is 

slightly positive; some of them indicate a slightly negative relationship or no relationship at all. 

On average, the sub-figures in Figure 3 point to the fact that there is not a clear-cut relationship 

                                                 
26 Even it is not seen in Table 1, Poland and Slovenia have also increasing trend of relative deprivation indexes 
in pre-2000, and decreasing trend of this index after 2000s. 
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between per capita GDP and counterfactual life satisfaction, even when we compare the richest 

and poorest countries.   

Finally, Figure 4 explores the correlation between long term changes in life satisfaction and 

RDI. This figure is analogous to Figure 2 but uses RDI instead of GDP per capita. Figure 4 shows 

that there is a clear negative relationship between the changes in life satisfaction and RDI in the 

time series data, which we did not observe between life satisfaction and GDP per capita. Figures 

2 and 4 are also informative for why RDI but not GDP per capita can explain life satisfaction in 

the time series data. 

5.     Conclusions  

The relative deprivation hypothesis assumes that human beings routinely compare themselves 

to others and this comparison affects their subjective well-beings. Our study departs from the 

existing studies in the sense that it does not define comparison groups only from within the 

country but also from the outside world. This idea is also used by the new economics of labor 

migration literature, which discusses that the international relative deprivation (that the person 

feels by comparing its country with the richer ones) plays a significant role in international 

migration flows. 

To test the effect of global comparison groups on average life satisfaction of countries, we 

formed several comparison groups from the neighboring countries, and from the broad range of 

countries in the world. Moreover, we use several relative deprivation indexes, model 

specifications, and panel estimation techniques. As a result, we find that countries are 

significantly and negatively affected from the global relative deprivation they experience, 

measured as index that is defined as the discrepancy between their incomes and the average 

income of the richer countries of world, multiplied by the share of world population living in 

richer countries. This result indicates that the relative incomes of countries (i.e. their positions 

in the world income distribution) are effective on their average subjective well-being. That is, 

richer countries feel more satisfied with their lives compared to poor ones. Another way of 

interpreting our results would be that richer countries set living standards, and the countries 

falling behind these standards feel deprived. The results are valid only for post-1990 period and 

are robust to the inclusion of alternative control variables. 

The results obtained in this study offer a potential explanation for the seemingly conflicting 

evidences in the literature regarding the relationship between GDP per capita and average life 

satisfaction. These evidences indicate that rich countries tend to be more satisfied with life 

compared to poor ones; yet, an increase in a country’s per capita income does not necessarily 

increase its average life satisfaction. Our explanation to this conflict is that looking at the time 
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series data, even if a country experiences an increase in its GDP per capita, since other countries 

also experience stable growth patterns in the long term, the country’s relative position in the 

world income distribution may more or less stays the same; hence, there is no reason for that 

country to start feeling comparatively better with respect to other. However, this does not 

prevent us from expecting that richer countries are happier than the poor ones in the cross-

sectional data. Furthermore, we find that once we control for the effect of global relative 

deprivation, the relationship between log GDP per capita and average life satisfaction in both the 

cross-sectional and the time series data disappears. These results indicate that the role of GDP 

per capita of a country on its life satisfaction in a diversified country sample is primarily 

determined by its relative position in the world income distribution. As for the relationship 

between the growth rate of per capita income and the average subjective well-being in a 

country, we find that this relationship is always significant. That is, increases in the growth rate 

of countries—as it creates acceleration effect—can significantly explain increases in their 

average well-beings. 

Our results indicate not only the presence of global comparison groups but also an upward 

comparison within these groups. The test of downward comparison by using global relative 

gratification index yields low level of significance. This is in line with the findings of micro 

income studies indicating that people tend to compare themselves to richer individuals not the 

poor ones. To conclude, our results indicate that even though we are now equipped with most 

modern tools that make our lives much more easier than before, it seems our life satisfaction is 

determined by what we don’t have rather than what we have.  
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APPENDIX 

A - Data 

The scale of surveys measuring life satisfaction or happiness (such as Word Values Survey, 

Eurobarometer, Latinobarometro, …) differ across these surveys; therefore, we use data from 

World Database of Happiness, which collects data from these sources and converts them to a 

common (0-10) scale.27,28 Then to obtain the longest time series data for each country, we use 

the data source that covers the longest time period of time and extend it by using the yearly 

growth rate of the data from other sources of that country. The notion is that although the levels 

of the indices may differ across the surveys to the differences in questioning (even though all the 

indices are increasing on a numerical scale with an increase in life satisfaction or happiness, 

questioning may lead to differences), changes in these indices should be informative and should 

reflect changes in overall happiness and life satisfaction. Nonetheless, as Table 1 shows, data 

combining is done only for 8 countries. If the two data source do not overlap so cannot be 

combined, the discontinuous data is assessed as two separate countries, which is equivalent to 

using different fixed effects in the regressions for the two data periods, so that there are no data 

thrown away. Missing values are interpolated. An important exception to interpolation is data 

coming from waves of World Values Surveys, which include too many missing observations. 

Thus, except from summary statistics, that data are not used. Population, Inflation Rate and 

Unemployment Rate are from the World Bank database. Real GDP data is based on a constant 

2000 U.S. dollars. PPP adjusted GDP per capita is based on current international dollars. 

 

 

 

 

 

 

                                                 
27 Veenhoven, R. States of Nations, World Database of Happiness, Erasmus University Rotterdam. Available at: 
www.worlddatabaseofhappiness.eur.nl/statnat.  
28 The rescaling of the data is not a linear one because the distances between different scales are not equal. For 
instance notice that on a 0-10 scale many people choose 5. On a scale 1-4 though these respondents do not have 
much of a choice but select 2 or 3. Therefore, a linear transformation does not necessarily map this data on a 
correct 0-10 scale, especially on a limited sample size. The method of employed rescaling is explained on the 
World Database of Happiness website. The basic idea is to use native speakers to read survey questions on 
happiness and ask them to rescale the answers in the original scale to 0-10 interval.  
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FIGURES AND TABLES 

Figure 1 - Average Life Satisfaction and Log GDP per capita:  

Cross Country Analysis 

 

Notes: The vertical axis shows average life satisfaction of a country at a given time, and the 
horizontal axis shows logarithm of its GDP per capita. GDP figures are purchasing power parity 
adjusted current international dollars. Straight lines are fitted from an OLS regression; dotted 
lines are fitted from lowess (locally weighted scatterplot smoothing) regressions.  
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Figure 2 - Annual Changes in Life Satisfaction and in Real GDP per capita 

 

Notes: The vertical axis shows the annual average of the long term changes in average life 
satisfaction for a country, and the horizontal axis shows the annual average of the long term % 
changes in GDP per capita. Straight line is fitted from an OLS regression.   
 

Figure 3 - Average Life Satisfaction and Log GDP per capita:  

Counterfactual Cross Country Analysis 

 

Notes: The vertical axis shows counterfactual average life satisfaction of a country at a given 
time; that is, ‘what would be the relationship between per capita GDP and average life 
satisfaction in in the cross country data once we remove the effect of global relative deprivation 
(RDI)’. Counterfactual average life satisfaction for a country at a given time is found according 
to the formula: _ *0.00025,Counter Lifesat Lifesat IRDI= + where 0.00025 is the estimated 
effect of global relative deprivation on average life satisfaction. The horizontal axis shows log of 
GDP per capita of the corresponding country. GDP figures are based on purchasing power 
parity adjusted current international dollars. Straight lines are fitted from an OLS regression; 
dotted lines are fitted from lowess (locally weighted scatterplot smoothing) regressions.  
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Figure 4 - Annual Changes in Life Satisfaction and in RDI 

 

Notes: The vertical axis shows the annual average of the long term changes in average life 
satisfaction of a country and the horizontal axis shows the annual average of the long term 
changes in its RDI. Straight line is fitted from an OLS regression.   

 

 

Table 1 - Life Satisfaction Data and International Relative Deprivation Index 

Country 
Life Satisfaction  
Data Source 

Sample 
Period 

Mean Life 
Satisfaction  

RDI 
Mean 

ΔRDI 
Last-First 

Argentina WVS + Latinobarometro 1981-2006 6.33 2689 1138 

Australia WVS + AUWI Survey 1981-2008 7.80 1011 222 

Austria WVS + Eurobarometer 1990-2011 6.70 847 -98 

Belgium Eurobarometer 1973-2011 6.87 856 353 

Bolivia Latinobarometro 1997-2007 5.89 8993 1664 

Brazil WVS + Latinobarometro 1990-2007 6.67 5058 1186 

Bulgaria WVS + Eurobarometer 1990-2011 3.94 7566 1000 

Canada WVS 1982-2000 7.61 792 340 

Chile WVS + Latinobarometro 1990-2007 6.66 3649 -1092 

China 
WVS + Gallup Poll of 
China 

1991-2004 6.08 8563 433 

Colombia Latinobarometro 1997-2006 7.07 6782 1090 

Costa Rica 
LAPOP + 
Latinobarometro 

1978-1995 8.31 4267 1203 

1997-2007 7.56 4839 -145 

Croatia WVS + Eurobarometer 1995-2011 5.90 3643 -754 

Cyprus Eurobarometer 2001-2011 6.82 2157 -24 

Czech Republic Eurobarometer 2001-2011 6.18 3274 -150 

Denmark Eurobarometer 1973-2011 8.06 359 312 

Ecuador Latinobarometro 1997-2007 6.22 8422 1428 

El Salvador Latinobarometro 1997-2007 6.85 7275 957 

Estonia Eurobarometer 
1995-1999 4.88 5144 0 

2001-2011 5.68 3662 -1090 
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Finland WVS + Eurobarometer 1981-2011 7.01 828 60 

France Eurobarometer 1973-2011 6.10 899 552 

Germany Eurobarometer 1990-2011 6.44 906 34 

Greece Eurobarometer 1981-2011 5.42 2171 883 

Guatemala Latinobarometro 1997-2007 7.10 8011 1370 

Honduras Latinobarometro 1997-2007 7.05 8729 1431 

Hungary WVS + Eurobarometer 
1981-1999 5.79 3475 1543 

2001-2011 5.04 3794 -236 

Iceland WVS 1981-1999 7.83 258 308 

India WVS 1990-2006 6.80 9329 1904 

Ireland Eurobarometer 1973-2011 7.05 1159 -682 

Israel ISS 2003-2010 7.92 1417 -283 

Italy Eurobarometer 1973-2011 5.86 1226 607 

Japan EPA/SPB 1970-2011 5.91 15 -87 

Korea Republic WVS 1981-2005 5.82 2510 -854 

Latvia WVS + Eurobarometer 
1990-1999 4.73 5575 2004 

2001-2011 5.34 4422 -1603 

Lithuania WVS + Eurobarometer 
1990-1999 4.89 5196 2363 

2001-2011 5.25 4440 -2134 

Luxembourg Eurobarometer 1973-2011 7.35 54 -19 

Macedonia FYR WVS + Eurobarometer 
1997-2001 4.91 7614 439 

2007-2011 5.33 8205 -257 

Malta Eurobarometer 2001-2011 6.61 2761 -16 

Mexico WVS + Latinobarometro 1981-2007 7.21 3013 1273 

Netherlands Eurobarometer 1973-2011 7.49 771 270 

New Zealand WVS 1988-1994 7.55 1891 0 

Nicaragua Latinobarometro 1997-2007 6.69 8996 1491 

Norway WVS + ESS 
1981-1996 7.50 101 3 

2002-2010 7.81 1 0 

Panama Latinobarometro 2000-2007 6.78 5039 -441 

Paraguay Latinobarometro 1997-2007 5.36 8543 1817 

Peru WVS + Latinobarometro 1996-2007 6.35 7326 935 

Poland WVS +  Eurobarometer 1990-2011 5.36 4302 -1489 

Portugal Eurobarometer 1985-2011 5.28 2431 351 

Romania Romanian POB 
1990-2005 4.75 7286 1412 

2006-2011 4.18 7642 -129 

Russian 
Federation 

WVS +  RLMS 1990-2005 4.11 7072 2093 

Slovak Rep 
World Values Survey + 
Eurobarometer 

1990-1999 5.67 3321 438 

2001-2111 5.65 3261 -338 

Slovenia WVS +  Eurobarometer 1990-2011 6.42 2543 101 

South Africa WVS 1981-2007 5.59 5101 3326 

Spain Eurobarometer 1985-2011 6.37 1979 238 

Sweden WVS +  Eurobarometer 1981-2011 7.60 477 -19 

Switzerland WVS +  ESS 1990-2010 8.11 55 22 

Turkey WVS +  Eurobarometer 1990-2011 5.17 4484 -516 

United Kingdom WVS +  Eurobarometer 1973-2011 6.84 674 213 

United States WVS +  Gallup Poll 1981-2008 7.71 86 10 

Uruguay Latinobarometro + 1997-2010 6.36 3175 84 



24 
 

LAPOP 

Venezuela 
Latinobarometro + 
LAPOP 

1997-2011 7.36 4016 780 

Notes: World Values Survey (WVS) are carried out in waves; hence, it is only used for descriptive statistics 
not for the time series analysis. For each country, the sample mean of life satisfaction and global relative 
deprivation index (RDI), and also the difference between the last and the first observations of this index 
during the sample period are provided. Positive (negative) sign shows that the country experienced an 
increase (a decrease) in the global relative deprivation index of the country. 
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Table 2 - Absolute Correlations between the Control Variables 

 gdp lngdp gdp_gr L.gdp_gr unemp inf 

GDP per capita . 0.99 0.29 0.30 0.45 0.34 

Logarithm of GDP per capita  0.99 . 0.29 0.30 0.45 0.33 

GDP per capita growth rate 0.29 0.29 . 0.38 0.28 0.26 

Lag of GDP per capita growth rate 0.30 0.30 0.38 . 0.35 0.27 

Unemployment rate 0.45 0.45 0.28 0.35 . 0.33 

Inflation 0.34 0.33 0.26 0.27 0.33 . 

Notes: The absolute correlations between the variables are calculated for each country. Then the average of these correlations is calculated, by 
correcting for the sample size. Highlighted cells are the values higher than (in absolute terms) %48. First row shows the abbreviations for the 
variables, which are explicitly written on the first column. 

 

Table 3 - Absolute Correlations between the Relative Deprivation Measures 

 neighbgdp richergdp richneighgdp neighgdp_gr richgdp_gr richneigdp_gr RDI RGI 

Neighbor’s GDP per capita . 0.82 0.93 0.27 0.24 0.32 0.68 0.78 

Richer Countries’ GDP per capita 0.82 . 0.81 0.31 0.27 0.32 0.72 0.84 

Richer Neighbor’s GDP per capita 0.93 0.81 . 0.29 0.29 0.30 0.70 0.74 

Neighbor’s GDP per capita growth 
rate 0.27 0.31 0.29 . 0.73 0.90 0.31 0.25 

Richer Countries’ GDP per capita 
growth rate 0.24 0.27 0.29 0.73 . 0.74 0.27 0.23 

Richer Neighbor’s GDP per capita 
growth rate  0.32 0.32 0.30 0.90 0.74 . 0.39 0.30 

Global Relative Deprivation Index 0.68 0.72 0.70 0.31 0.27 0.39 . 0.69 

Global Relative Gratification Index 0.78 0.84 0.74 0.25 0.23 0.30 0.69 . 

Notes: The absolute correlations between the variables are calculated for each country. Then the average of these correlations is calculated, by correcting for the 
sample size. Highlighted cells are the values higher than (in absolute terms) %48. The columns use the abbreviations for the variables, which are explicitly 
written in the beginning of the rows. 
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Table 4 - Absolute Correlations between the Control Variables and the Relative Deprivation Measures 

 
Neighbor'
s GDP per 

capita 

Richer 
Countries’ 
GDP per 

capita 

Richer 
Neighbor's 

GDP per 
capita 

Neighbor's 
GDP per 

capita growth 
rate 

Richer 
Countries' 

GDP per capita 
growth rate 

Richer 
Neighbor's GDP 

per capita 
growth rate 

RDI RGI 

GDP per capita 0.87 0.87 0.83 0.28 0.25 0.34 0.71 0.70 

Logarithm of GDP per capita  0.87 0.86 0.83 0.28 0.25 0.34 0.71 0.72 

GDP per capita growth rate 0.26 0.31 0.35 0.68 0.63 0.68 0.31 0.00 

Lag of GDP per capita growth rate 0.25 0.31 0.34 0.29 0.21 0.31 0.27 0.38 

Unemployment rate 0.54 0.55 0.47 0.32 0.25 0.35 0.43 0.65 

Inflation 0.52 0.55 0.48 0.28 0.22 0.28 0.56 0.50 

Notes: The absolute correlations between the variables are calculated for each country. Then the average of these correlations is calculated, by correcting for the 
sample size. Highlighted cells are the values higher than (in absolute terms) %48.  
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Table 5 - Panel Regression of Country Average Life Satisfaction 

 

LifeSat LifeSat LifeSat LifeSat 

LifeSat LifeSat LifeSat LifeSat 

 1970<year 

<1990 

1980<year 

<2000 
1990<year 1990<year 

Logarithm of GDP per capita 0.520 -0.0532 0.0463  -1.530 0.544 0.435  
 (2.04)** (-0.15) (0.13)  (-0.71) (1.06) (1.01)  
         
GDP per capita Growth Rate 0.00943 0.0111 0.00990 0.0137 0.0193 0.0108 0.0115 0.0162 
 (2.05)** (2.35)** (1.82)* (2.54)** (1.42) (1.47) (2.14)** (2.34)** 
         
L.GDP per capita Growth Rate 0.00843 0.00944 0.00640 0.0109 0.0185 0.00956 0.00852  
 (1.66) (1.71)* (0.91) (1.84)* (1.64) (1.23) (1.46)  
         
Inflation Rate -0.000578 -0.000742 -0.000878  -0.000355 -0.000237 -0.000824 -0.000851 
 (-4.35)*** (-5.03)*** (-5.24)***  (-0.12) (-1.33) (-5.51)*** (-5.90)*** 
         
Unemployment Rate   -0.0191      
   (-2.00)*      
         
RDI (Global Relative   -0.000283 -0.000272 -0.000234 -0.000356 -0.0000321 -0.000268 -0.000354 

Deprivation Index)  (-2.66)** (-2.49)** (-3.07)*** (-0.55) (-0.12) (-2.40)** (-4.45)*** 

Observations 953 951 860 951 187 330 750 750 
R2 0.112 0.131 0.167 0.120 0.163 0.123 0.135 0.125 

Notes:  

a. Year and country fixed effects are included throughout the regressions. Robust t-statistics are in parentheses. p-values are shown with stars (* p < 0.10, ** p < 0.05, 
*** p < 0.01). 

b. GDP figures are in real terms. The global relative deprivation index is the share of world population living in countries with a higher per capita income times the 
population weighted mean excess income of this wealthier part of world population.  
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Table 6 - Panel Regression of Country Average Life Satisfaction:  Dynamic Panel Estimation 

 

LifeSat LifeSat LifeSat LifeSat 

LifeSat LifeSat LifeSat LifeSat 

 1970<year 

<1990 

1980<year 

<2000 
1990<year 1990<year 

L.LifeSat 0.433 0.426 0.372 0.432 0.509 0.198 0.378 0.385 
 (4.96)*** (4.80)*** (4.29)*** (4.79)*** (4.14)*** (1.82)* (3.96)*** (4.04)*** 
         
Logarithm of GDP per capita 0.235 -0.144 -0.0816  -0.142 0.467 0.0720  
 (1.63) (-0.74) (-0.40)  (-0.15) (1.07) (0.29)  
         
GDP per capita Growth Rate 0.0107 0.0128 0.0119 0.0142 0.00773 0.0125 0.0136 0.0158 
 (3.43)*** (3.56)*** (2.86)*** (3.80)*** (0.95) (2.08)** (3.19)*** (3.15)*** 
         
L.GDP per capita Growth Rate 0.00310 0.00423 0.00292 0.00473 0.00131 0.00437 0.00525  
 (0.91) (1.10) (0.62) (1.19) (0.20) (0.70) (1.22)  
         
Inflation Rate -0.000276 -0.000431 -0.000593  -0.0000396 -0.000104 -0.000479 -0.000495 
 (-2.42)** (-2.16)** (-3.08)***  (-0.03) (-1.05) (-2.25)** (-2.33)** 
         
Unemployment Rate   -0.0134      
   (-1.84)*      
         
RDI (Global Relative   -0.000209 -0.000225 -0.000147 0.0000402 0.0000447 -0.000216 -0.000232 
Deprivation Index)  (-2.58)** (-2.68)*** (-2.50)** (0.13) (0.24) (-2.41)** (-2.90)*** 

Observations 876 874 794 874 161 299 700 700 
F-stat_(p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Notes:  

a. The results are obtained with Arellano Bond’s difference GMM estimator. Year and country fixed effects are included. Robust t-statistics are in parentheses. p-
values are shown with stars (* p < 0.10, ** p < 0.05, *** p < 0.01). 

b. GDP figures are in real terms. The global relative deprivation index is the share of world population living in countries with a higher per capita income times the 
population weighted mean excess income of this wealthier part of world population.  
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Table 7 - Panel Regression of Country Average Life Satisfaction: Alternative Deprivation and Gratification Measures 

 LifeSat LifeSat LifeSat LifeSat LifeSat LifeSat 

Logarithm of GDP per capita 0.545  0.562 0.604 0.471  
 (1.77)*  (2.15)** (2.21)** (1.36)  
       
GDP per capita Growth Rate 0.0126 0.0170 0.0123  0.0131 0.0175 
 (2.23)** (2.53)** (2.22)**  (2.25)** (2.54)** 
       
Inflation Rate -0.000630  -0.000622 -0.000801 -0.000630  
 (-5.10)***  (-5.07)*** (-7.83)*** (-5.02)***  
       
Richer Countries’ GDP per capita 0.000000750 0.00000633     
 (0.16) (1.47)     
       
Richer Countries’ GDP per capita    0.0147 0.0179   
growth rate   (0.75) (0.89)   
       
RGI (Global Relative     0.00000300 0.00000771 
Gratification Index)     (0.52) (1.68)* 

Observations 951 951 951 951 953 953 
R2 0.108 0.089 0.109 0.099 0.109 0.094 

Notes: 

a. Year and country fixed effects are included throughout the regressions. Robust t-statistics are in parentheses. p-values are shown with stars (* p < 0.10, ** p < 
0.05, *** p < 0.01). 

b. GDP figures are in real terms. The global relative gratification index is the share of world population living in countries with a lower per capita income times 
the population weighted mean shortage income of this poorer part of world population. 
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