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Abstract
Why unemployment has heterogeneous effects on subjective well-being remains a hot 
topic. Using German Socio-Economic Panel data, this paper finds significant heterogeneity 
using different material deprivation measures. Unemployed individuals who do not suffer 
from material deprivation may not experience a life satisfaction decrease and may even 
experience a life satisfaction increase. Policy implications for taxation and unemployment 
insurance are discussed.
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1  Introduction

Why unemployment has heterogeneous effects on subjective well-being (SWB1) remains 
a hot topic. The previous literature uses non-pecuniary factors to explain the negative 
effects of unemployment after income is controlled for. Various non-pecuniary factors 
are proposed to explain this phenomenon, such as the social work norm, psychologi-
cal distress, and so on (see Winkelmann 2014 for a review). Two exceptions are Bayer 
and Juessen (2015) and Luo (2017), who suggest that the root cause is actually pecuni-
ary. The heterogeneous effects of unemployment on SWB present a further controversy. 
Winkelmann (2009) and Gielen and Van Ours (2014) find that about half of the unem-
ployed do not experience SWB losses; they may even feel that their SWB has increased. 
Ideally, unemployment could be identified as a neutral or positive event for some sub-
groups. The literature finds that the negative effects of unemployment differ depending 
on gender, age, education, wealth, local employment conditions, previous employment 
status, and SWB itself (Green 2011; Gathergood 2013; Chadi 2014; Binder and Coad 
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2015a, b; Hetschko 2016). However, few papers could identify a subgroup of unem-
ployed individuals who suffer no SWB decrease or even experience a SWB increase.

Using German Socio-Economic Panel (GSOEP) data, this paper finds significant het-
erogeneity using different material deprivation measures. Unemployed individuals who 
do not suffer from material deprivation may not experience a life satisfaction decrease 
and may even experience a life satisfaction increase. Thus, this paper makes a unique 
contribution by identifying subgroups who experience neutral or positive life satisfac-
tion changes after unemployment.

This paper highlights a unique feature of the unemployed, i.e., their household 
income is insufficient to support their living (as measured by the minimum required 
income for their living standard). Then, various objective measures (e.g., income) and 
subjective measures (e.g., economic concerns and financial satisfactions) of material 
deprivation are entered into a happiness regression. These measures can mediate the 
negative effects of unemployment.

More importantly, this paper uses these selected measures to analyze the heterogene-
ous effects of unemployment on happiness. Among unemployed individuals who have 
a large amount of investment income or still have a large income relative to their liv-
ing standard, the life satisfaction change is small and statistically insignificant. Moreo-
ver, among those who do not suffer from economic concerns or remain highly satisfied 
with their financial situations, their life satisfaction could even increase after becom-
ing unemployed. To control for the correlations between economic concerns/satisfaction 
and life satisfaction, this paper uses different methods, such as individual fixed effects, 
testing income and employment status uncorrelated concerns and domain satisfactions, 
and an instrumental variable approach. These methods provide supportive evidence for 
the conclusion of this paper. However, for those who remain suspicious about using 
subjective measures of material deprivation, this paper at least shows that significant 
heterogeneity exists using objective measures.

By showing that material deprivation plays an important role in SWB heterogene-
ity, this paper provides a consistent answer to one of the two salient questions in hap-
piness economics as follows (Frey and Stutzer 2002; Powdthavee and Stutzer 2014): 
the relationship between SWB and unemployment. Besides the two questions discussed 
above (SWB decreases associated with unemployment and SWB heterogeneity), there 
is another question concerning SWB adaptation. Happiness economics finds that SWB 
adapts to various life events such as divorce, widowhood, marriage, childbirth, and dis-
ability; however, there is limited or no adaptation to poverty or unemployment (Anu-
sic et al. 2014; Clark et al. 2008, 2016; Clark and Georgellis 2013; Von Scheve et al. 
2017). Powdthavee (2012) explains the limited adaptation to unemployment by the fact 
that financial and social life satisfaction remains low after years of unemployment. Luo 
(2018a) shows that long-term unemployed individuals have an insufficient income to 
support their living (as measured by the minimum required income for their current 
living standards). Thus, there is no adaptation to financial satisfaction and SWB. Luo 
(2018b) provides a similar answer to the finding of Clark et al. (2016) that there is no 
SWB adaptation to poverty.

This paper also relates to the following salient topic in happiness economics: income 
and happiness. The “Easterlin paradox” shows that although in cross-sectional analyses, 
income increases SWB (i.e., at a given point of time people in richer countries are hap-
pier and rich people in a specific country are happier), in time series analyses, individu-
als’ income increase but SWB remains stable over time (Easterlin 1974, 2017). Stutzer 
(2004), Stutzer and Frey (2004), and Luo (2019b) explain this paradox by the fact that 
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as an individual’s income increases, their living standards, as measured by the minimum 
required income, also increases. Thus, a consistent framework is provided for happiness 
economics.

The paper proceeds as follows. Section  2 reviews the previous literature. Section  3 
describes the data source and empirical strategy. Section 4 presents the results, and Sect. 5 
concludes.

2 � Literature Review

2.1 � Unemployment and SWB

The happiness literature finds that unemployment substantially decreases SWB after actual 
income is controlled for (see Frey and Stutzer 2002 for a review). The general consensus 
is that the loss of SWB is due to non-pecuniary costs. Various contributing factors have 
been identified, such as the social work norm (Clark 2003; Clark et al. 2009; Van Hoorn 
and Maseland 2013; Chadi 2014; Hetschko et al. 2014), social capital (Winkelmann 2009), 
expectations (Knabe and Rätzel 2011; Green 2011), psychological effects (Goldsmith 
et al. 1996; Darity and Goldsmith 1996; McKee-Ryan et al. 2005; Winkelmann 2014), and 
stigma (Cullen and Hodgetts 2001; O’Donnell et al. 2015).

Other non-pecuniary factors have been proposed, such as having less structured days 
(Jahoda 1979), and that work itself increases utility (i.e., work as utility) (Lane 1992; Spen-
cer 2014). However, these factors have not been found to have any explanatory power. For 
example, Knabe et al. (2010) and Krueger and Mueller (2012) analyze the daily life struc-
tures of the unemployed and find that their time allocations are not chaotic. Hamermesh 
et al. (2017) find that having reduced working hours increases SWB, a contradiction to the 
idea of work as utility.

Two papers stand out for their use of pecuniary factors as explanations. First, Bayer 
and Juessen (2015) employ the theory of incomplete market, categorize income shocks as 
persistent or transitory, and categorize the labor force as unemployed or employed. Using 
German Socio-Economic Panel (GSOEP) data and various instrumental variables, they 
find that after controlling for permanent and transitory income shocks, the coefficient on 
employment becomes insignificant.

Second, Luo (2017) proposes a pecuniary explanation using a traditional approach. 
Using panel data GSOEP and combined cross-sectional datasets—the World Values Sur-
vey (WVS) and the European Values Study (EVS)—he shows that including different con-
trols for pecuniary factors mediates a large portions of unemployment’s negative effects. 
Each non-pecuniary factors (social work norms, social capital, expectations, psychologi-
cal effects, and stigma) mediates fewer effects of unemployment. Moreover, these factors 
are compatible with the pecuniary explanation. For example, having poor job prospects 
reduces the SWB of the unemployed through worsened financial evaluations. Finally, non-
pecuniary factors may contain both pecuniary and non-pecuniary channels. For example, 
bad job prospects may reduce SWB because of fear of the loss of earnings associated with 
the job (pecuniary channel) or loss the job itself (non-pecuniary). Based on the above find-
ings, Luo suggests that the root cause of SWB loss is pecuniary.2

2  See also Luo (2019a).
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2.2 � Unemployment and Heterogeneity

Although, in general, unemployment reduces SWB, Winkelmann (2009) and Gielen and 
Van Ours (2014) document that about half of the unemployed do not experience SWB 
loss; some may even experience an increase in SWB. Various factors are found to gener-
ate this heterogeneity among the unemployed. Green (2011) finds that the SWB and sub-
jective mental health of the unemployed in Australia differ depending on job prospects, 
gender, education, and wealth. Gathergood (2013) documents the heterogeneity of psy-
chological well-being, as related to gender and age, among the unemployed in England. 
Various papers find that the SWB of the unemployed is affected by the local unemployment 
rate and use social norms or job prospects as explanations (Clark 2003; Gathergood 2013; 
Chadi 2014). Hetschko (2016) finds that unemployment hurts the self-employed more than 
it hurts paid employees. The above factors, however, cannot mediate the negative effects of 
unemployment so that they become positive. Because about half of the unemployed experi-
ence no SWB decrease or even an SWB increase, an ideal explanation can turn the unem-
ployment into a positive event.

The above-mentioned papers use traditional regression based on conditional mean anal-
ysis. Another approach is to utilize specific econometric tools designed for heterogeneity 
analyses. First, quantile regressions attempt to determine how the effects of an independent 
variable (unemployment) on a dependent variable (SWB) vary in the SWB distribution 
(Koenker 2005). Using British Household Panel Survey (BHPS) data, Binder and Coad 
(2015a, b) employ various SWB measures, including life satisfaction, mental well-being, 
and different domain satisfaction measures, and find that the negative effects of unemploy-
ment substantially decrease in the upper level of SWB; that is, individuals with higher 
SWB suffer less from unemployment. Schiele and Schmitz (2016) obtain similar findings 
for the SWB measures of physical health and mental health using German Socio-Economic 
Panel data. In other words, no factors, except SWB itself, have been identified to be ideal 
explanations.

Second, latent class analyses attempt to identify potential “unobserved heterogeneity”. 
The traditional approach separates groups by observable variables, such as income, and 
analyzes the differences among those groups. In contrast, the latent class approach groups 
by unobservable factors, such as preference, based on information from other available var-
iables (e.g., Clark et al. 2005; Dardanoni and Donni 2012). For example, Falco et al. (2015) 
find that unemployment has different, but all negative, effects on individuals in different 
locations. This method is better for detecting than explaining heterogeneity (Falco et  al. 
2015; Sarrias 2019), and relatively few papers are devoted to the analysis of unemployment 
and SWB.

3 � Data and Empirical Strategy

3.1 � Data and Summary Statistics

The German Socio-Economic Panel (GSOEP) is a nationally representative longitudinal 
study of private households, conducted every year since 1984 by the German Institute for 
Economic Research (DIW Berlin). This dataset contains rich information, both objective 
and subjective; see Haisken-DeNew and Frick (2005) for more details. I use all waves from 
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1984 to 2017 and restrict the age range from 16 to 65 years, inclusively. The dependent 
variable, i.e., overall life satisfaction (LS), is measured using the following question: All 
things considered, how satisfied are you with your life? Please answer on a scale from 0 
(completely dissatisfied) to 10 (completely satisfied). The appendix contains more detailed 
definitions of the variables.

There are approximately 480,000 observations (76,000 individuals) in the whole sam-
ple. The individuals’ employment status is employed, unemployed, not on labor force, or 
retired. Table 1 lists the summary statistics of the employed (column 1) and unemployed 
(column 2). The unemployed had a lower LS (5.9) than the employed (7.2). Column 3 
shows that the hypothesis that the two groups have the same LS can be rejected at the 0.1% 
level. The employed have a sufficient monthly household income (3341 Euro, deflated 
using 2011 as the base year) to support their living standard (2479 Euro, measured by the 
minimum required income). Notably, 510 observations with a household income or mini-
mum required income greater than 20,000 are excluded. This exclusion has limited effects 
on the summary statistics, except for it significantly reduces the standard error of household 

Table 1   Summary statistics

GSOEP. Age 16–65, inclusively. Standard errors are shown in parentheses. The higher the score is, the 
more satisfied and less concerned the individual

Group (1) (2) (3)
Employed Unemployed p value

Life satisfaction (11-scale) 7.2 5.9 < 0.001
(1.7) (2.2)

Household monthly net income (Euro) 3341 1677 < 0.001
(1835) (1004)

Minimum required income (Euro) 2479 1744 < 0.001
(1228) (841)

Economic concern (3-scale) 2.1 1.6 < 0.001
(0.7) (0.7)

Financial satisfaction (11-scale) 6.6 4.2 < 0.001
(2.1) (2.5)

Environmental concern (3-scale) 1.8 1.8 < 0.001
(0.6) (0.7)

Environmental satisfaction (11-scale) 6.3 5.9 < 0.001
(2.0) (2.2)

Age 41 42 < 0.001
(12) (13)

Education (years) 12 11 < 0.001
(3) (2)

Married (%) 62 52 < 0.001
(49) (50)

Male (%) 54 50 <  0.001
(50) (50)

Health satisfaction (11-scale) 7.1 6.2 < 0.001
(2.0) (2.5)

Observations 335,544 31,029
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income and minimum required income. Moreover, the minimum required income is avail-
able for only 4 years (2002, 2007, 2012, and 2017). Therefore, the summary statistics of 
household income are also derived from these 4 years for a direct comparison. In contrast, 
the unemployed have an insufficient income (1677 Euro) for their living standard (1744 
Euro). Consequently, they are more concerned about their economic situation (1.6 vs 2.1) 
and are less satisfied with their financial situation (4.2 vs 6.6). However, regarding the con-
cerns and domain satisfaction, which are the least correlated with income, the unemployed 
have a value similar to that of the employed. For example, the unemployed have almost 
the same value for environment concerns (1.8 vs 1.8) and a similar value for environment 
satisfaction (5.9 vs 6.3). Regarding the demographic indicators, the unemployed are older, 
less educated, and less likely to be male or married. The unemployed have worse health 
satisfaction. Due to the large sample size, the two groups differ in each indicator at the 
0.1% level.

Since the employed and unemployed differ, it is natural to analyze the transition to 
determine whether the unemployed are already in worse conditions before they enter 
unemployment and show the heterogeneity during the transition. Table 2 shows the sum-
mary statistics of the 8144 individual observations who are employed in year t but unem-
ployed at year t + 1. When these individuals are employed, their household income is 2348 
Euro, which is approximately 300 Euro higher than the minimum required income. How-
ever, the household income decreases to 1840 Euro. Although they downgrade their liv-
ing standard to accommodate the income shock, the minimum required income, i.e., 1842 
Euro, is higher than the income. Notably, the minimum required income may only capture 
spending on necessities, and their daily living may require more income (Chetty and Szeidl 
2007, 2016). Thus, the unemployed describe their lives as follows: “I have lost my savings, 

Table 2   Transition to unemployment

GSOEP. Standard errors are shown in parentheses. The higher the score is, the more satisfied and less con-
cerned the individual

(1) (2) (3)
Year t: employed Year t + 1: unem-

ployed
p value

Life satisfaction 6.5 5.9 < 0.001
(1.9) (2.1)

Household monthly net income (Euro) 2348 1840 < 0.001
(1419) (1025)

Minimum required income (Euro) 2039 1842 < 0.001
(1056) (942)

Economic concern (3-scale) 1.8 1.6 < 0.001
(0.7) (0.6)

Financial satisfaction (11-scale) 5.5 4.4 < 0.001
(2.4) (2.5)

Environment concern (3-scale) 1.8 1.8 0.67
(0.6) (0.6)

Environment satisfaction (11-scale) 6.0 6.0 0.92
(2.1) (2.1)

Observations 8144 8144
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retirement, credit rating…” (Blau et  al. 2013, p. 258). Consequently, the unemployed 
become more concerned about their economic status and less financially satisfied. How-
ever, in comparison, their environment concern and satisfaction are the same. In addition, 
column 3 shows that the hypothesis that the values of environment concern and satisfaction 
remain the same cannot be rejected at any significance level.

Figure  1 shows the changes in some indicators during the unemployment transition. 
Approximately half of the unemployed do not experience a decrease in life satisfaction, 
and approximately 1/4 maintain the same LS level. The distribution is asymmetric and 
skewed to negative values. For example, approximately 5% more individuals are clustered 
at − 1 (e.g., their life satisfaction is reduced by 1 point after being unemployed) than at 1. 
Thus, the average change is negative, covering significant heterogeneity. The distribution 
is consistent with that reported by Gielen and Van Ours (2014). Figure 1 also shows the 
changes in economic concern and environment concern. The distribution of economic con-
cern change is also asymmetric and skewed to negative values. In contrast, the distribution 
of environment change is highly symmetric. The distributions of financial and environment 
satisfaction changes (not shown here) show similar patterns (asymmetric/symmetric for 
financial/environment satisfaction). The above preliminary evidence shows that the nega-
tive effects of unemployment on life satisfaction may be driven by material deprivation, 
and there could be significant heterogeneity in terms of these indicators. The following sec-
tions discuss more rigorous regressions.

3.2 � Empirical Strategy

3.2.1 � Mediation Effects

This paper first determines the mediation effects of the material deprivation indicators. If 
the negative effects of unemployment are largely driven by these indicators, including these 
indicators in the regression could mediate the effects. An individual-level fixed effects 
ordinary least squares (OLS-FE) model is used in this paper. The results of OLS regres-
sion enable easy interpretation. Individual FE helps to eliminate the endogeneity generated 
by time-invariant omitted variables, such as personality. For example, personality is found 
to significantly impact both SWB (Feist et  al. 1995) and several right-hand variables in 
happiness regression, such as wealth and health (Graham et al. 2004). Ferrer-i-Carbonell 
and Frijters (2004) provide support for the use of OLS-FE. I use the traditional happiness 
regression

where LSit is the life satisfaction of individual i in year t , �i captures the individual fixed 
effect, ESit is employment status (4 dummies, where the employment dummy is dropped 
as the reference level), Explanatoryit includes the explanatory variables (various material 
deprivation measurements in different specifications), Xit includes the demographic con-
trol variables (years of education, marital status, health status, age, and age square) and 
other control variables (survey year and residential region), and �it is the random error. All 
control variables cited above are frequently used in the literature. This paper uses health 
satisfaction as a control for health status because other indicators, such as self-rated health, 
are available only for limited years. I also attempt to replace health satisfaction with the 
limited self-rated health status or remove the health control from the regressions, and the 
results are similar.

(1)LSit = �i + � ESit + � Explanatoryit + � Xit + �it
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Fig. 1   Transition from employment to unemployment. Distribution of changes in life satisfaction, economic 
concern, and environment satisfaction after an individual’s labor status changes from employed in year t to 
unemployed in year t + 1
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3.2.2 � Heterogeneity Analysis

The following step is to analyze the heterogeneity according to material deprivation. The 
traditional approach using interaction terms prevents a direct comparison between the 
unemployed and employed. For example, to analyze how sufficient income affects the 
unemployed, the traditional approach uses

in the regression and compares �1 (representing the unemployed without a sufficient 
income) and �1 + �2 (representing the unemployed with a sufficient income). To enable 
a direct comparison, this paper uses a different approach based on expanded dummy vari-
ables as an analog of Young (2012). The unemployment dummy is expanded based on the 
level of explanatory variables. For example,

Thus, �1 and �2 are direct comparisons to the employed. Mathematically, the two methods 
provide the same results, i.e.,

4 � Results

4.1 � Mediation Effects

Table 3 shows the mediation effects. The coefficients of the control variables are not listed 
due to space constraints. The interpretations are consistent with the literature as follows: 
marriage increases happiness, SWB is U-shaped based on age, and health increases SWB. 
Years of education have no significant impacts on SWB. After age 16, a person’s change 
in education is relatively small and has lower statistical significance. To verify this hypoth-
esis, I run regression without individual fixed effects (the results are not shown here). The 
education coefficient becomes significant.

The focus of this subsection is the coefficient of unemployment. Without controlling for 
the pecuniary factors, the coefficient is − 0.62 (column 1), indicating that changing from 
employment to unemployment reduces the 11-scale life satisfaction by 0.62. After control-
ling for actual household income in column (2), the effects remain similar (− 0.56). The 
coefficient of the log household income is 0.27 and statistically significant. The above find-
ings are consistent with those reported in the literature showing that the log income coef-
ficient in the happiness regression is approximately 0.3 and that unemployment has a nega-
tive impact even after controlling for actual income. Subsequently, the minimum required 
income is included as an additional control. This variable is available for only 4 years. Col-
umn (3) replicates column (2) in these 4 years to enable a direct comparison. Column (4) 
includes the minimum required income, and the coefficient of unemployment remains sim-
ilar to that shown in column 3, although the negative coefficient of the minimum required 
income is consistent with that reported in the literature (Stutzer 2004; Stutzer and Frey 
2004).

The limited mediation effects of income and minimum required income may be due to 
the relatively generous unemployment benefits in Germany; thus, the income and mini-
mum required income of the unemployed do not significantly decrease, thereby controlling 
for income or not having limited effects. To test this hypothesis, the household income is 

�1 Unemploy + �2 Unemploy × SufficientIncome

�1 Unemploy & InsufficientIncome + �2 Unemploy & SufficientIncome.

�1 = �1 and �2 = �1 + �2.
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separated into individuals’ labor income and other household income.3 Column (5) shows 
that individuals obtain a higher utility from labor income (coefficient 0.11) than other 
income (coefficient 0.07). This result is consistent with the literature showing that different 
sources of income affect SWB differently (Brown et al. 2005). Moreover, in this specifica-
tion, the coefficient of unemployment decreases (0.05) and is statistically insignificant. The 
large decrease in labor income captures most negative effects of unemployment.

Another possible reason for the limited mediation effects of income is that individuals 
consider their future financial perspectives (Dolan et al. 2008). To test this hypothesis, the 
first method is to control for the incomes in future years. However, the minimum required 
income is only available for 4 years. The second method is to use subjective income indi-
cators as controls because these subjective indicators capture how a person feels about 
their financial status and future financial functioning (Wang 2012). Column (6) shows that 
including the 3-scale economic concern in the regression reduces the coefficient of unem-
ployment to − 0.46 compared with − 0.56 in column (2). Another subjective indicator, i.e., 
financial satisfaction, further reduces the coefficient of unemployment to − 0.38 because 
the 11-scale indicator captures more variation than the 3-scale economic concern. Moreo-
ver, as expected, in both specifications, the subjective indicators have a strong influence on 
life satisfaction.

The above evidence shows that the objective and subjective income indicators have sub-
stantial mediation effects on the negative effects of unemployment on life satisfaction. The 
following subsection discusses the heterogeneity analysis.

4.2 � Heterogeneity Analysis

In Table  4, column (1) shows the heterogeneity analysis by separating the unemployed 
into two groups according to whether their household income is greater than the mini-
mum required income. The group with a sufficient income to support their lives suffers 
less (− 0.41) than those with an insufficient income (− 0.49). However, the difference 
is small. Notably, in the following specifications, the household income is already con-
trolled for. The coefficients of the other employment statuses are controlled for but not 
shown for simplicity. Column (2) shows the result by separating the unemployed into 4 
groups according to household income with cutoffs of average log(income) and average 
log (income) ± 2 × s.d. , where s.d. is the standard error of average log household income. 
There is a clear pattern that more income is associated with higher LS. The heterogeneity 
is larger than that in column (1) but is still limited.

The limited heterogeneity may be due to individuals considering their future financial 
situations (Dolan et al. 2008). In total, 4 different methods can be used to test this hypoth-
esis. The first method is to extend the specification to future years. However, the minimum 
required income is available for only 4 discrete years.

The second method is to analyze the group with a large investment income (derived 
from rents, dividends, and interests). This group is likely to have sufficient income for 
their daily living, even after being unemployed. “Large” is defined as a monthly invest-
ment income greater than 850 Euro, representing a balance between the amount of money 
and number of observations (297). Column (3) shows that this group suffers much less 
(− 0.10) from unemployment, and the coefficient is statistically insignificant. Columns (4) 

3  The value of labor income among the unemployed is − 2 (does not apply) and is reset to 1.
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to (6) provide the summary statistics of the two unemployed groups. Most unemployed 
(30,732 observations) do not have enough income (1645 Euro) for their living standard 
requirement (1731). While those with a large investment income have higher living stand-
ards (2608) and a much higher monthly household income (3864). This finding also sheds 
light on the literature related to the labor supply of lottery winners. Significant heterogene-
ity is observed in the labor response of lottery winners. For example, people who win less 
are more likely to continue to work, while people who win a large amount of money are 
more likely to quit their jobs (see Gilbert et al. 2018 for a discussion). This paper implies 
that if the lottery winning is large enough such that investment income is enough to support 
daily living, the individuals do not suffer from unemployment and are likely to quit their 
jobs, which has been described in Smith and Razzell (1975). Thus, a small amount of basic 
income guarantee does not reduce the labor supply as reported by Gilbert et al. (2018).

The third method is to further separate the unemployed into 7 groups according to 6 
income levels. This 7-scale categorical variable could capture more variation. The group 
with a very good income is defined as those whose household income is larger than the 
value obtaining by answering the question “What do you consider a very good income?” 
Notably, the “a very bad income” question is a cutoff for the groups “a very bad income” 
and “worst income”. Thus, there are 6 income levels but 7 income groups. In Table 5, col-
umn (1) shows that generally, the negative effects of unemployment decrease as the income 
level increases. Columns (2) to (4) provide the summary statistics. Column (4) shows that 
the living standard increases as the income level increases. However, the income increases 
more quickly, i.e., the household income after individuals are unemployed. Thus, the nega-
tive effects of unemployment decrease. Among the group with a good income, the nega-
tive effects decrease to − 0.06 and are statistically insignificant. The group with the highest 
income is an exception, but notably, there are only 54 observations in this group.

The fourth method is to use subjective income indicators because these indicators cap-
ture how a person feels about their future financial situations (Wang 2012). In Table  6, 
column (1) shows the results by separating the unemployed according to their economic 
concerns. Again, there is a clear trend in the coefficients of unemployment. Moreover, a 
unique feature is that the unemployed with no economic concern experience a life satisfac-
tion increase. It is possible that they regard unemployment as a chance to take a rest or seek 
a better position. It is also possible that similar to some lottery winners, they will attempt to 
obtain some more education before returning to work (Gilbert et al. 2018). Columns (2) to 
(4) show the summary statistics. The living standards are similar among the three groups, 
but the household incomes differ. Those without concern have significantly more income 
than the minimum required. Column (5) separates the unemployed by the level of finan-
cial satisfaction and shows a clear trend with the top 2 groups exhibiting a life satisfaction 
increase.

4.3 � Alternative Explanations

4.3.1 � Ordinal Scale by Logit Regression

A potential argument concerns the OLS because life satisfaction is treated as a cardinal 
scale. However, life satisfaction is generally regarded as ordinal. Various fixed-effects 
ordered logit regressions (which treat the dependent variable as an ordinal variable) are 
developed in the literature. This paper uses the latest method proposed by Baetschmann 
et  al. (2015) to test this argument. In Table  7, column (1) shows the results. Similar to 
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column (1) of Table 6, the groups show a clear trend, and the group without concern expe-
riences life satisfaction increases.

4.3.2 � Subjective Indicators

A potential objection to using subjective indicators, such as economic concerns, is that 
both these indicators and life satisfaction are subjective and may be affected by mood 
effects (Schwarz and Strack 1999). Thus, economic concerns could “mediate” the unem-
ployment effects even though this variable has no “real” effects. A subjective indicator that 
is the least correlated with income or employment status, i.e., environment concern, is used 
to test this argument. As shown in column (2) in Table 7, all groups of unemployed signifi-
cantly suffered from unemployment, which contradicts this argument. Using environment 
satisfaction (not shown here), the coefficients of all unemployed groups are also signifi-
cantly negative.

Table 5   Heterogeneity: part 2

Robust standard errors clustered at the individual level are shown in parentheses (***p < 0.01; **p < 0.05; 
*p < 0.1). All regressions are individual fixed effects models and include the following demographic and 
other control variables: years of education, marital status (5-scale categorical variable), health status (11), 
age, age squared, survey year (34), and residential region (2)

Dependent variable: life satisfaction

Summary statistics

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

Observation Household income Minimum 
required 
income

Unemp (worst income) − 0.475** 292 884 1352
(0.196) (841) (1278)

Unemp (very bad income) − 0.811*** 252 1097 1434
(0.164) (1022) (1278)

Unemp (bad income) − 0.818*** 309 1321 1583
(0.154) (1305) (1597)

Unemp (somewhat inadequate income) − 0.474*** 636 1746 1778
(0.112) (1597) (1597)

Unemp (barely adequate income) − 0.388*** 534 2186 1858
(0.105) (1917) (1597)

Unemp (good income) − 0.0606 150 2829 1909
(0.214) (2662) (1810)

Unemp (very good income) − 0.928*** 54 4104 2449
(0.344) (4047) (2396)

Log household income 0.358***
(0.0380)

Demographic control Yes
Observations 34,382
R-squared 0.150
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4.3.3 � Instrumental Variable Approach

Several other concerns about the relationship between subjective indicators and life sat-
isfaction may exist. First, these variables could be affected by the same factors, such as 
personality. Second, life satisfaction may affect the subjective indicators backwardly. Third, 
the measurement error in the subjective indicators could attenuate the coefficient of these 
indicators. However, the above concerns should be alleviated by the fixed effects and the 
comparison to environment concern/satisfaction. This subsection further uses a traditional 
approach of economics, i.e., instrumental variables (IVs) to instrument the subjective indi-
cators. Stutzer (2004) suggests that finding IVs that affect individual’s evaluation but not 
LS is difficult; however, aggregate-level variables are potential candidates. Per Stutzer, the 
IVs are average equivalent household income and the percentage of rich people in each 
state.4 Using this approach, the unemployed have to be treated as one group. If the coef-
ficients of the subjective indicators are more positive, higher heterogeneity exists within 
the unemployed at different levels of these indicators. Thus, this approach is indirect. More 
details follow.

In Table 8, column (1) first replicates column (6) in Table 3, but economic concern 
is treated as a continuous variable. The result is similar, i.e., unemployment on average 
reduces life satisfaction by 0.44. One level of economic concern boosts life satisfaction 
by 0.47, i.e., if the LS for the unemployed who are very concerned about the economic 

Table 7   Potential argument

Robust standard errors clustered at the individual level are shown in parentheses (***p < 0.01; **p < 0.05; 
*p < 0.1). All regressions are individual fixed effects models, and include the following demographic and 
other control variables: years of education, marital status (5-scale categorical variable), health status (11), 
age, age squared, survey year (34), and residential region (2)

Dependent variable: life satisfaction

(1) (2)

Ordered logit OLS

Economic concern Environment concern

Unemp (very concerned) − 1.131*** − 0.558***
(0.0264) (0.0236)

Unemp (somewhat concerned) − 0.406*** − 0.586***
(0.0257) (0.0184)

Unemp (not concerned at all) 0.176*** − 0.649***
(0.0536) (0.0373)

Log household income 0.400*** 0.269***
(0.0142) (0.00937)

Demographic control Yes Yes
Observations 1,595,245 419,683
R-squared 0.0899 0.122

4  The equivalent household income is defined as household income divided by the square root of the house-
hold size. Rich is defined as an equivalent household income greater than 1.5 times the average equivalent 
income.
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situation is −� , then those unemployed who are somewhat concerned/not concerned 
have an LS of −� + 0.47 and −� + 0.94.

In column (2), the average income is used to instrument the financial concern. The 
coefficient of unemployment is significantly reduced (− 0.15) and becomes statisti-
cally insignificant. In contrast, the coefficient of economic concern becomes more posi-
tive (3.40), which is consistent with the literature showing that instrumenting income 
indicators renders the coefficients of these indicators more positive (Luttmer 2005; 
Powdthavee 2010; Stutzer 2004). The first stage passes underidentification and weak 
identification tests. The hypothesis that financial concern is exogenous can be rejected. 
Column (3) uses both the average income and percentage of rich people as instru-
ments and yields similar results. The overidentification hypothesis cannot be rejected 
(p = 0.42), suggesting that the IVs are valid. If economic concern is replaced by finan-
cial satisfaction (not shown here), the conclusion is similar. The interpretation of col-
umn (3) is that the unemployed on average do not suffer after financial situation is con-
trolled (see also Bayer and Juessen 2015), while the LS for those 3 groups with different 
economic concern levels are −� , −� + 2.81 , and −� + 5.62.

The IV approach provides evidence that the subjective income indicators mediate 
more effects of unemployment, and more heterogeneity exists among the unemployed. 
Notably, the IV approach could be controversial in terms of the IVs used. However, 
this paper also shows that objective indicators, such as the income level, also contain 

Table 8   Instrumental variable 
approach

Instrument for economic concern: average household income and per-
centage of rich people. Robust standard errors clustered at the individ-
ual level are shown in parentheses (***p < 0.01; **p < 0.05; *p < 0.1). 
All regressions are individual fixed effects models and include the fol-
lowing demographic and other control variables: years of education, 
marital status (5-scale categorical variable), health status (11), age, 
age squared, survey year (34), and residential region (2)

Dependent variable: life satisfaction

OLS 2SLS 2SLS

(1) (2) (3)

Economic concern 0.420*** 3.397** 2.814***
(0.00482) (1.363) (0.884)

Unemployment − 0.474*** 0.152 0.0293
(0.0143) (0.287) (0.186)

Log household income 0.216*** − 0.183 − 0.105
(0.00882) (0.183) (0.119)

Demographic controls Yes Yes Yes
Observations 447,467 435,220 435,220
R-square 0.145 − 1.205 − 0.727
First stage
Average household income 7.29e−05*** 7.07e−05**

(2.76e−05) (2.76e−05)
Percentage of rich people 0.224***

(0.0845)
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significant heterogeneity, representing a take home message for those who remain suspi-
cious of subjective indicators and the IV approach.

4.3.4 � Self‑selection into Unemployment

A potential argument concerns the self-selection problem, i.e., the unemployed essentially 
differ based on whether they choose to be unemployed. Although the negative effects of 
unemployment suggest that the voluntary unemployment argument is implausible, there 
are two methods to test this argument. First, the use of individual fixed-effects could allevi-
ate this concern because the personal invariant characteristics are controlled for. Second, 
this paper uses the company closure induced unemployment as a test. Company closure, 
which is an exogenous shock, is frequently used in the literature to address backward cau-
sality or self-selection (Kassenboehmer and Haisken-DeNew 2009; Baetschmann et  al. 
2015; Schiele and Schmitz 2016). Under this specification, company closure poses an 
exogenous shock both in employment status and income to individuals. For simplicity, 
the unemployed who enter unemployment for other reasons are excluded from the sample. 
Only 993 observations of the unemployed remain.

In Table  9, column (1) shows the results by separating unemployment by investment 
income, while column (2) separates by economic concern. These 2 specifications are cho-
sen because the unemployed are separated in relatively fewer groups. In column (1), each 
group suffers more from unemployment than in column (2) of Table 4. The result is con-
sistent with the literature showing that company closure causes a larger decrease in SWB 
(Kassenboehmer and Haisken-DeNew 2009; Baetschmann et al. 2015). In both columns, 

Table 9   Company closure

Robust standard errors clustered at the individual level are shown in parentheses (***p < 0.01; **p < 0.05; 
*p < 0.1). All regressions are individual fixed effects models and include the following demographic and 
other control variables: years of education, marital status (5-scale categorical variable), health status (11), 
age, age squared, survey year (34), and residential region (2)

Dependent variable: life satisfaction

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

Unemp (invest income ≤ 850 Euro) − 0.734*** − 0.841***
(0.0589) (0.0603)

Unemp (invest income > 850 Euro) − 0.185 − 0.471
(0.347) (0.416)

Unemp (economic-very concerned) − 1.085*** − 1.237***
(0.0845) (0.0854)

Unemp (economic-somewhat concerned) − 0.381*** − 0.419***
(0.0775) (0.0790)

Unemp (economic-not concerned at all) 0.149 0.0209
(0.155) (0.165)

Log household income 0.257*** 0.257***
(0.00929) (0.00932)

Demographic and other control Yes Yes No No
Observations 421,546 419,664 448,689 446,513
R-squared 0.112 0.113 0.001 0.001



2624	 J. Luo 

1 3

the groups suffering least from unemployment have statistically insignificant coefficients 
(− 0.19 and 0.15) most likely due to the small samples (19 and 65 observations).

Another concern is related to the controls. Some controls, such as income and health, 
are correlated with unemployment. Including the controls mediates the effects of unem-
ployment. To test this argument, columns (3) and (4) replicate columns (1) and (2) without 
any controls. Consistent with the hypothesis, each group suffers more from unemployment.

Although the above analysis casts doubt on the conclusion that some groups may expe-
rience a life satisfaction increase, such result is likely due to the small sample. The conclu-
sions that significant heterogeneity exists and that some groups may not experience life 
satisfaction changes remains unchanged.

5 � Conclusion and Discussion

The happiness literature finds that unemployment largely decreases SWB, even after con-
trolling for income. However, about half of those who become unemployed do not experi-
ence SWB loss, and some may even experience an increase in SWB. Thus far, few fac-
tors, except for SWB, can distinguish subgroups of the unemployed who experience neural 
or positive SWB changes. Using German Socio-Economic Panel (GSOEP) data, various 
objective and subjective material deprivation measures are selected. These measures medi-
ate the negative effects of unemployment and identify the following subgroups with neu-
tral or positive SWB changes: those who have a household income substantially greater 
than the minimum required for their current living standard or those who do not suffer a 
decrease in their subjective financial evaluation.

This paper has strong policy implications. First, the heterogeneity implies that unem-
ployment benefits are important and should be means-tested because those with a sufficient 
income from other sources may not experience SWB losses from unemployment. Notably, 
various policies, such as job search monitoring and sanctions, could be employed to reduce 
the disincentive effects of unemployment benefits (e.g., Card et al. 2018). Other forms of 
support, such as job search assistance, should also focus on people with the fewest income 
sources. Moreover, this finding justifies progressive taxation as follows: those with large 
incomes from wealth or other sources might not experience SWB decreases from a job 
loss, and thus, these individuals may choose to become unemployed voluntarily (Smith and 
Razzell 1975).5

Second, a large portion of the unemployed suffers from lower financial well-being and 
SWB, suggesting that unemployment is not voluntary for these individuals. Thus, the Euro-
pean approach to policy for unemployment (focus on the structural factors) may be favora-
ble over the American approach (focus on individual motivation). Notably, in America, 
even 50 years after President Lyndon Johnson declared the War on Poverty in 1964, the 
most disadvantaged African Americans have become increasingly isolated and are less 
likely to find gainful employment (Edin and Shaefer 2015; Wilson 1996, 2012).
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Appendix: Definitions of the Variables

Life Satisfaction: How satisfied are you with your life, all things considered? Please answer 
on a scale from 0 to 10. [0] for completely dissatisfied and [10] for completely satisfied.

Monthly Net Income: The net monthly income of all of the members of your household. 
In other words, the income after deductions for taxes and social security, including regular 
income such as pensions, housing allowances, child benefits, grants for higher education, 
maintenance payments, etc.

Minimum Required Income: What would you personally consider the minimum net 
household income to be that you would need in your current living situation? We are refer-
ring here to the net monthly income that your household would need to get by.

Financial/Environment Satisfaction: How satisfied are you today with the following 
areas of your life? Your household income/The environmental conditions in your area. [0] 
for completely dissatisfied and [10] for completely satisfied.

Economic/Environment Concerns: How concerned are you about the following issues? 
Your own economic situation/Environmental protection. [1] for very concerned, [2] for 
somewhat concerned, and [3] for not concerned at all.

Labor Income: What did you earn from your work last month? Please state your net 
income, which is your income after the deduction of taxes, social security, unemployment 
and health insurance.

Household Asset Income: Asset flows include income from interest, dividends, and rent.
What do you consider good or bad income in relation to your personal living conditions 

and living standards? In each case, please state your net household income per month: a 
very bad income; a bad income; a somewhat inadequate income; a barely adequate income; 
a good income; a very good income.
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