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Abstract

We investigate how individual well�being is a�ected by unemployment� An�

alyzing German panel data on life�satisfaction� we �nd that unemployment has

a large and negative e�ect for male individuals� The e�ect is large enough to

increase the probability that a mid�aged male is dissatis�ed by more than ��

percentage points� We decompose the total well�being costs of unemployment

and �nd that for males at least two thirds are non�pecuniary while at most one

third are pecuniary costs� One implication is that the bene�ts of employment

generating policies exceed the bene�ts of policies that are designed to mitigate

the e�ects of unemployment through income transfers�

� This research was supported by The German Marshall Fund of the United States� We thank

Andrew Oswald� Art Goldsmith and two anonymous referees for helpful comments�

� Fax� �	
 �� �	
 
	��� e�mail� r�winkelmann�econ�canterbury�ac�nz



� Introduction

The growing concern about the extent of joblessness in advanced Western economies

is fueled by the perception that the social costs of unemployment substantially exceed

the costs of an economy operating below its potential� Rather� it is acknowledged

that unemployment imposes an additional burden on the individual� a burden that

might be referred to as the �psychological costs� of unemployment� Employment� by

contrast� not only generates income but also provides non�pecuniary bene�ts� bene�ts

that according to Sen ���	
� stem from the �recognition aspect of employment�� A

lack of employment deprives individuals of this recognition e�ect�

If large non�pecuniary costs of unemployment exist� several well�established proposi�

tions need to be reconsidered� Firstly� the �natural� rate approach to unemployment

clearly understates the usefulness of economic policies that are targeted at a reduction

of unemployment� Darity and Goldsmith ����
� show how psychological cost can lead

to hysteresis and changes in the �natural� rate itself� Secondly� critics of the welfare

state might overestimate the extent to which generous unemployment assistance pro�

grams generate unemployment by increasing reservation wages� Thirdly� employment

generating programs are clearly superior to unemployment assistance programs�

Whether or not non�pecuniary costs of unemployment exist� and how large they are�

are mainly empirical questions� Previous empirical evidence is concentrated in the

psychological literature with some scattered contributions in the economics literature�

Researchers have studied the link between unemployment and mortality �Junankar

��
	� ������ unemployment and divorce rates �Sander ������ unemployment and crime

�Junankar� ��
	�� unemployment and mental illness �Bj�orklund ��

�� and unemploy�

ment and mental distress �Clark and Oswald ������ Clark and Oswald ������ use the

�rst wave of the British Household Panel Survey �BHPS�� which provides information

on �mental distress scores�� They �nd a strong positive e�ect of joblessness on mental

distress and interpret this as evidence against the voluntariness postulate of unemploy�
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ment� Buck et al� ������ use the �rst two waves of the BHPS to provide descriptive

evidence on the association between changes in labor market status and changes in

happiness and mental distress� A positive link between unemployment and mental ill�

ness has also been found by Bj�orklund ���

� who uses Swedish panel data� Bj�orklund

does not control for income e�ects while Clark and Oswald �nd no signi�cant income

e�ect�

The presence of life�satisfaction data in many recent household surveys suggests an

alternative possibility for an operational measurement of the cost of unemployment�

The use of such data in economic analyses� though still controversial� has been �rst

advocated in Easterlin ���	�� ������ In his �Does economic growth improve the human

lot�� Easterlin challenges the presumption that enhanced material welfare necessitates

in enhanced social welfare� He measures the latter through individual statements on

satisfaction levels� His data cover �� countries with divergent levels and distributions

of income during the period �������	�� Easterlin�s work is as much a demonstration

of the problems involved in handling such type of data� as it is an examination of the

association between income and satisfaction�

We use similar data on individual life�satisfaction to assess the cost of unemployment�

We are able to control for income and thereby isolate the non�pecuniary cost of un�

employment� The data come from the German Socio�Economic Panel� a German

longitudinal micro dataset for a representative sample of the working age population�

We exploit the panel structure of the data to control for individual speci�c unobserved

e�ects that are constant over time� The original responses are given on an ordinal scale

between � and ��� suggesting the use of an ordered probit model� Since appropriate

panel models for ordinal data are yet to be developed� we collapse the information into

a satis�ed�dissatis�ed dichotomy� We estimate both a random e�ects probit model as

suggested in Butler and Mo�tt ���
�� and a �xed e�ect logit model �Chamberlain�

��
��� The results establish that the non�pecuniary costs are substantial and well

above the pecuniary costs of unemployment� The e�ect of unemployment on satisfac�
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tion substantially di�ers between men and women�

� Data

The paper uses data from the German Socio�Economic Panel� The empirical analysis

on the determinants on individuals� subjective well�being is based on the response to

the question

How satis�ed are you at present with your life as a whole�

which is given on an ordinal scale from � to ��� where � means �completely dissatis�ed�

and �� means �completely satis�ed�� We use these answers to

a� test whether unemployed individuals are satis�ed or dissatis�ed relative to individ�

uals out of the labor force and employed individuals� and

b� establish the size of the non�pecuniary costs of unemployment relative to the pecu�

niary costs�

Easterlin ���	�� gives an account of some of the measurement issues arising for such

self�reported satisfaction data �see also Freeman ���	
� who provides another early

economic analysis of subjective response data�� For instance� individuals might �an�

chor� their scale at di�erent levels� making the inter�personal comparison of responses

meaningless� This problem bears close resemblance to the issue of cardinal versus or�

dinal utility� Any statistic that is calculated from a cross�section of individuals� e�g�

an average satisfaction� or an OLS regression coe�cient� requires cardinality of the

measurement scale� In contrast� using the information provided through variations

in individual satisfaction over time avoids this assumption and only requires a time�

invariant ordering scheme�

A second potential problem is that the observed negative correlation between� say�

poor health� divorce� or unemployment� and satisfaction might arise since inherently
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dissatis�ed individuals are more susceptible to health problems and are less desirable

both as spouses and employees� In other words� the correlation might re�ect an inverse

causation� In fact� satisfaction variables have been repeatedly used as explanatory

factors for variables such as turnover �Freeman� ��	
� Akerlo�� Rose� and Yellen� ��

�

and worker absenteeism �Clegg� ��
���

The advantage of longitudinal data is that they can provide insight into the direction

of causation� If the same individual is observed over time� and if a discrete drop in

satisfaction is observed during an unemployment episode� we interpret this as evidence

that the causation runs from unemployment to satisfaction� The identifying assumption

is that while individuals di�er in their propensities to see themselves as satis�ed� this

inherent satisfaction does not vary over time� The bene�cial aspects of longitudinal

data on life�satisfaction have previously been recognized in the psychological literature

�see Warr� Jackson and Banks� ��

� for a survey�� Here� we use them to answer some

economic questions� In addition� the number of observations available for our analysis

exceeds the sample sizes of most of the earlier studies� As a result� the e�ects can be

estimated with greater precision�

The data come from the �rst six waves ���
����
�� of the German Socio�Economic

Panel� The dataset provides repeated measurements on various socio�economic and

demographic characteristics for a pool of �initially� about ������ individuals� The

subsample used in this analysis has the following structure� The period of analysis is

��

���
�� Data from ��
� are used to allow for dynamic e�ects� Since the focus is

on changes in labor market status and satisfaction� individuals above the age of �
 are

excluded� Some records are deleted due to missing values for one or more variables

needed in the analysis� in most cases the income measure� Finally� the analysis uses a

balanced panel� that is� only individuals with a complete survey presence are included�

The resulting sample has ����

 observations� The average response to the satisfaction

question in the �nal sample is 	��� and coincides with the average response in the com�

�



plete dataset� However� the �nal sample displays a lower incidence of unemployment

���
 percent� based on �
���� labor force observations� than does the complete dataset

�
�	 percent� based on �����
 observations�� This di�erence may have been caused by

a higher attrition among the unemployed in combination with the requirement for a

balanced panel� No attempts have been made to correct for the attrition� One may

suspect that individuals most adversely a�ected by unemployment are those least likely

to be included in the sample� leading to a bias towards zero in the estimates of the

negative e�ects of unemployment on satisfaction� In the following� the results have to

be interpreted conditional on the sample selection�

Table � tabulates the relative frequencies of the answers to the satisfaction question for

the year ��
�� The frequency distribution is skewed to the right with a mean response

of 	�� and a modal response of 
� The middle response 
 exhibits a local mode� which

might re�ect a focal choice for those individuals who perceive themselves as neither

particularly satis�ed nor particularly dissatis�ed� Accordingly� we classify individuals

with responses � or below as having �low� satisfaction� or being �dissatis�ed�� The

proportion of individuals with low satisfaction in the ��
� wave is 	�� percent� The

�rst two rows of Table � show that the average satisfaction slightly drops �from 	�� to

	��� during the �ve year period ��

���
�� Also� the proportion of individuals with

low satisfaction increases by around one percentage point�

To approach the question of how changes in individual satisfaction are related to labor

market status� we start with some cross tabulations� Table � gives the mean satisfac�

tion and the proportion of individuals with low satisfaction by current labor market

status for a given year� The states are employment �which is full�time employment ex�

cluding self�employment�� unemployment� and out of labor force� The following pattern

emerges� employment is associated with the highest �though falling� average satisfac�

tion levels in all the years� closely followed by out of labor force� Unemployment� by

contrast� is associated with much lower satisfaction levels varying around ����






Comparing the percentage of individuals with low satisfaction for the various labor

market states� we �nd that between 
 and � percent of the employed� 	 and �� percent

of the non�participants� but between �
 and �� percent of the unemployed report a

low satisfaction� In other words� a randomly selected unemployed person is much more

likely to have a low satisfaction than a randomly selected employee or non�participant�

The overall evidence suggests

a� that a persistent satisfaction gap for the unemployed exists� con�rming the results

from previous research using di�erent data sources� and

b� that it is not �joblessness� that lowers individuals� satisfaction� but unemployment

rather than non�participation�

Next� we consider the argument of inverse causation� individuals experience unemploy�

ment because they are dissatis�ed� In Table �� we report satisfaction levels for those

employed individuals that are unemployed in at least one of the other years� These

employed individuals have a slightly lower satisfaction than the average employee� One

explanation might be that these individuals have insecured jobs and their fear of poten�

tial job�losses reduces their satisfaction� Alternatively� they might have an intrinsically

lower satisfaction� Whatever the cause� the e�ect is small compared to the drop that is

experienced by those individuals who actually become unemployed� For instance� the

average satisfaction of individuals who later will become unemployed is 	�� in ��
�� as

compared to an average satisfaction of 	�� of all the employed� The average satisfaction

of the unemployed� however� is ��� � As a preliminary conclusion� unemployed individ�

uals might be intrinsically dissatis�ed to some extent but this e�ect is dominated by

the drop in satisfaction that is caused by the actual experience of unemployment�

Table � gives corroborating evidence� It shows by how much the average satisfaction

response changes as individuals change their labor force status� For males� changing

from paid employment to unemployment causes a drop in satisfaction of ���	��� Con�

versely� the satisfaction of those� who were unemployed in the last period and become

re�employed increases by ��
��� This evidence goes against the view that individuals
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who were already dissatis�ed are those who become unemployed� Furthermore� Table

� records little variation in satisfaction for those who do not change their labor force

status� Dropping out of the labor force has adverse e�ects as well� However� the drop

in satisfaction is of smaller magnitude ��������� For women� we again �nd an adverse

e�ect of becoming unemployed� However� the distinction between �unemployment�

and �out�of�labor force� is less clear� For instance� the satisfaction increases more for

women who change from non�participation to paid work than for those who change

from unemployment to paid work� The change from employment to unemployment is

associated with a large drop ����
��� in satisfaction�

We discern two main channels through which unemployment causes this drop in sat�

isfaction� Firstly� unemployment is associated with an income loss� the size of which

depends on various factors such as previous income� family status� unemployment du�

ration and the like� For Germany� estimates of this income loss range from �� to


� percent of the pre�unemployment income� Secondly� unemployment creates non�

pecuniary costs since it deprives the individual of the social rewards of employment�

To assess the relative magnitude of these two potential channels� we turn to a multiple

regression analysis� where we control for the pecuniary aspects using a measure of �the

log of� household income that includes all types of government transfers and is net of

taxes� that is� disposable income� Our main interest is to test whether or not there

is a speci�c negative e�ect of unemployment on well�being after controlling for the

associated income loss as well as other e�ects�

	



� Model Speci�cation

��� Econometric Model

We consider the following speci�cation of an underlying latent model�

S�

it
� x�

it
� � �it ���

where

�it � vi � uit i � �� � � � � N � t � �� � � � � T

S�

it
is a continuous but unobserved index of satisfaction of individual i in period t� xit is

a vector of explanatory variables and vi is an idiosyncratic unobserved error component

which accounts for all the inter�individual di�erences in scaling and anchoring of the

responses� as long as these di�erences are constant over time� In our applications� N

will be between two and three thousands� while T � 
�

To estimate the above model using linear panel methods we would need to observe S�

it
�

Instead� we only observe the ordered responses Sit � �� � � � � ��� where we assume that

Sit �

��������
�������

� if S�

it
� �

� if � � S�

it
� ��

���
���

�� if S�

it
� ��

If the u�
it
s in ��� are independently standard normal �logistic� distributed� and in the

absence of individual speci�c e�ects vi� we can estimate � using the standard ordered

probit �logit� model� As we have argued above� this assumption is not realistic in the

present context since we expect inter�individual di�erences in scaling of the satisfaction






responses as well as other unobserved heterogeneity� If there are �xed individual speci�c

e�ects vi� we can estimate a conditional model by including N � � indicator variables�

However� if N is large and T is small� this approach will be computationally infeasible�

Also� in contrast to the linear model� it will not be possible to eliminate the individual

speci�c �xed e�ects through di�erencing� Alternative random e�ects estimators are

currently under development �See Crouchley� ���
��

As a practical alternative we reduce the response scale to a satis�ed�dissatis�ed di�

chotomy� If individuals with a response of 
 or higher are classi�ed as �satis�ed�

�S � ��� the relation between S�

it
and the observed outcome simpli�es to

Sit �

��
� � if S�

it
� �� � �

� else
���

It can be shown that the resulting binary probit �or logit� if we assume that uit is logistic

distributed� estimator for � is consistent� a result that does not depend on the choice

of the breaking point �Crouchley� ���
�� We experimented with di�erent breaking

points �Sit � � if Sit � �� �� � 
� � � �� and the results were remarkably robust� In the

following we always refer to speci�cation ���� While the binary variable approach does

not use the available information e�ciently� it enables us to make use of a relatively well

developed class of limited dependent variable panel models� We will present estimation

results under two alternative assumptions�

����� u�
it
s are independently logistic and vi is a �xed e�ect�

In this case�

P �Sit � �jxit� vi� �
exp�x�

it
� � vi�

� � exp�x�
it
� � vi�

���

Chamberlain ���
�� ��
�� shows that such a �xed e�ect logit model can be estimated by

conditional maximum likelihood� In particular� the probability of a particular sequence
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�Si�� � � � �SiT � conditional on si where si �
P

T

t��
sit is given by

P �Sit� � � � �SiT jxi�� � � � � xiT � vi� si� �

Q
T

t��
exp�x�

it
�Sit�P

d�Di

Q
T

t��
exp�x�

it
�dt�

���

Di is the set of
�
T

si

�
combinations of si ones and T �si zeros� For instance� if T � � and

si � �� Di � f��� �� ��� ��� �� ��� ��� �� ��g� First� consider the unconditional probability

P ��� �� ��� Assuming independence given vi� we have

P ��� �� �jxi� �

�
exp�x�

i�
� � vi�

� � exp�x�
i�
� � vi�

��
�

� � exp�x�
i�
� � vi�

��
�

� � exp�x�
i�
� � vi�

�

This probability clearly depends on the individual speci�c e�ects� However�

P ��� �� �jxi� si � �� �
P ��� �� ��

P ��� �� �� � P ��� �� �� � P ��� �� ��

�
exp�x�

i�
��

exp�x�
i�
�� � exp�x�

i�
�� � exp�x�

i�
��

Thus� conditioning on the number of successes for individual i lets the individual �xed

e�ects drop out� Note that P ��� �� �js� � P ��� �� �js� � �� Hence� observations with�

out variation in the satisfaction status over time will not contribute to the likelihood

function�

There are two main drawbacks to the conditional maximum likelihood approach� First�

it relies on the assumption that the Sit are independent conditional on xit and vi�

Second� it does not allow for direct probability statements� The probability that an

individual i is satis�ed in period t is given in ��� and depends on vi which is not

estimated by the model� One possible interpretation is in terms of the log odds�

log
P �Sit � �jxit� vi�

P �Sit � �jxit� vi�
� x�

it
� � vi �
�
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Hence� � measures the change in log�odds induced by a small change in xit� A further

disadvantage is that no time�invariant covariates can be included�

In order to test for �xed individual e�ect one can perform a Hausman�type test based

on the di�erence between the above conditional MLE and the usual logit MLE ignoring

the individual e�ects �where the constant is dropped to compute the statistic�� The

logit MLE is consistent and e�cient only under the null of no individual e�ect and

inconsistent under the alternative� The conditional MLE is consistent whether H� is

true or not� but it is ine�cient under H� because it does not use all the data� The

test�statistic

H � ���CML � ��ML�
�� �VCML � �VML�

��� ��CML � ��ML� ���

is asymptotically �� distributed with k degrees of freedom�

����� u�
it
s are independently normally distributed and vi is a random e�ect�

The error in ��� consists of an individual speci�c random e�ect vi and a contemporane�

ously and serially uncorrelated error uit� Both vi and uit are normally distributed with

E�uit� � E�vi� � E��it� � �� Var�uit� � ��
u
and Var�vi� � ��

v
� Further� it is assumed

that vi and xit are uncorrelated�

Since Var��it� � ��
u
� ��

v
� successive disturbances for the same individual are equi�

correlated with 	 � ��
v

���

v
���

u
�� The joint probability distribution for T observations

for individual i is given by

P �Sit� � � � �SiT jxi�� � � � � xiT � �

Z
bi�

ai�

� � �

Z
���i�� � � � � �iT �d�iT � � � d�i� �	�

where ait � �x�
it
� and bit � � if Sit � �� and ait � �� and bit � �x�

it
� if Sit � ��

and � is the standard normal density function�
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This T �dimensional integral can be reduced to a single integral by conditioning on vi�

Buttler and Mo�tt ���
�� propose a computationally feasible approach to evaluate the

resulting integral using Gaussian quadrature� Under the hypothesis of no random e�ect

it hold that ��
v
� 	 � �� Hence� the random e�ects model can be tested by a simple

Wald or likelihood ratio test on 	� The model is somewhat restrictive since it assumes

a very simple covariance structure� Recent developments in simulation estimation that

allow for more general covariance structures �See� for instance� Hajivassiliou and Ruud�

����� are� however� beyond the scope of this analysis�

��� Explanatory Variables

In model ���� P �Sit � �� � f�x�
it
��� The set of explanatory variables x includes a

set of dummy variables indicating current labor market status �UNEMP� NOPARTIC�

SELFEMP� PARTTIME� with full�time employment as the omitted category� We fur�

ther control for good health condition �OKHEALTH���� AGE and AGESQUARED�

post�secondary educational attainment �vocational degree �VOCATIONAL D� ��� or

university degree �UNIVERSITY D� ���� family status �MARRIED���� and logarith�

mic INCOME� The coe�cient of log�INCOME� measures the approximate change in

x�
i
� that is caused by a ��� percent increase in income�

For a correct interpretation of the e�ect of unemployment on satisfaction� several issues

have to be addressed �rst� We will discuss the role of income as an intervening variable�

interactive e�ects� dynamics� and the direction of causation and endogeneity�

����� Income as an intervening variable

Unemployment usually reduces income which in turn may reduce satisfaction� How�

ever� if income is included as a control� the unemployment coe�cient in fact measures

the speci�c e�ect of unemployment ceteris paribus� that is� keeping income constant�
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This would occur� for instance� if the unemployment insurance replacement ratio was

��� percent� The regression will provide valid estimates despite an empirical nega�

tive correlation between unemployment and income� though the estimates will be less

precise with increasing correlation�

Individual satisfaction may depend on individual and household income� Individuals

are unlikely to be indi�erent as to who earns income within the household� If distribu�

tion matters� unemployment may lead to a decrease in satisfaction despite the fact that

an individuals reduced contribution to household income is made up by other mem�

bers of the household� While we acknowledge this possibility� data limitations in the

German Socio�Economic Panel preclude us from using individual income� In contrast

to household income� which refers to the time of the interview� individual income is

either restricted to wage income in the previous month or average total income in the

previous year� Both measures are not suitable for the present analysis and hence we

only use household income�

����� Interaction with other variables

Interactions allow us to single out di�erential e�ects of unemployment on individu�

als with speci�c attributes� Both economic theory and previous empirical evidence

suggest that such di�erential e�ects are constituents of the complex phenomenon of

�unemployment�� and therefore have to be included to facilitate valid conclusions�

One of the interactions identi�ed in the literature is between unemployment and age�

Clark and Oswald ������ �nd that there is a U�shaped relationship between the psy�

chological damage of unemployment and age with a minimum mental well�being for

those aged ������ As Clark and Oswald point out� young people may worry less about

unemployment because they recognize that it happens more to people like them� Also�

young people may perceive unemployment as a transitory experience associated with

labor market entry� Another important interaction is between unemployment and the
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length of the current unemployment spell �UNEMPDUR�� The importance of the du�

ration of unemployment on the mental state of the individual is well documented in

the psychological literature� For instance� Harrison ���	�� distinguishes the sequen�

tial stages of shock�optimism�pessimism�fatalism during a period of unemployment�

On the other hand Easterlin suggests that individuals get used to everything in the

long run� so that unemployment should hurt more in the short run �See Easterlin�

��	�� and the criticism in Veenhoven� ������ The overall direction of the e�ect is an

empirical matter� To allow for potential non�linearities� we also included the squared

unemployment duration �UNEMPDURSQ��

A further interesting interaction is between unemployment and the local unemployment

rate� The higher the local unemployment rate� the lower the chances of becoming re�

employed� On the other hand� the stigmatizing e�ect of unemployment may in fact be

lower in high unemployment regions� increasing individual well being� Unfortunately�

we cannot test for this e�ect since all regional information has been deleted from the

public usage version of the German Socio Economic Panel�

A �nal important di�erential e�ect is gender� We run separate regressions split by

gender and thereby allow all slope coe�cients to di�er between females and males�

Traditionally� women in the German labor market have had a much weaker attachment

to the labor force than men� The participation rate is lower and movements in and out

of the labor force are more common� The di�erences result from the traditional gender

speci�c role where the man is the primary income provider� In particular� the social

position of a man is determined to a much higher degree by his employment status�

than is the case for a woman� We expect that these di�erences in social conditioning are

re�ected in gender di�erentials in the perception of� and reaction to� unemployment�

��



����� Dynamics

The longitudinal structure of the data allows for the inclusion of dynamic elements�

While we expect persistence in the individual satisfaction responses over time� we do not

include lagged satisfaction as a regressor� It can be shown that the resulting estimator

is inconsistent if the errors are serially correlated� In our approach� persistence is

incorporated through the individual speci�c error component� As mentioned above� we

include the length of the current unemployment spell� We use retrospective information

on the cumulative duration of previous unemployment episodes during the ten�year

period ��	����
� �PREVDUR� to test whether or not unemployment leaves persisting

�scars� on individual well�being

As a �nal dynamic element� we use the relative change in monthly household income

from the previous year �CHANGEINC� as an explanatory variable� Since Easterlin�s

���	�� seminal work� it has been a matter of some controversy whether satisfaction is

determined by income levels or income changes� The analysis disentangles these two

propositions�

����� Endogeneity and Inverse Causation

The inverse causation argument says that �intrinsically� less satis�ed individuals are

more likely to become unemployed� If this is true� unemployment is correlated with

the individual speci�c error in the random e�ects model and the maximum likelihood

estimator is inconsistent� However� the same problem does not arise in the �xed e�ect

model� where we condition on the individual speci�c e�ect �See Hsiao� ��
��� Since

we present results using both speci�cations� we can assess the robustness of the results

with respect to this potential endogeneity�
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� Results

Table � shows the results for the ordered probit equations where the dependent variable

is the ordered response to the satisfaction question� These regressions do not take into

account the panel structure of the data� The data are pooled over the di�erent years

and the regressions include time e�ects� We report results both separately for men

and women and for a pooled sample� These regressions are directly comparable to

those described in Clark and Oswald ������ and in Blanch�ower� Oswald� and Warr

������� the latter using a set of independent cross�sections over time� Table 
 gives the

result for the random e�ects probit and �xed e�ects logit models where the dependent

variable is a binary variable indicating whether the individual is satis�ed or dissatis�ed�

The results con�rm our previous �ndings in the cross tabulations in Section �� and are

consistent with previous evidence based on di�erent data sets and di�erent countries�

In particular� the e�ect of unemployment is negative and well determined� This holds

true both for the ordered probit models and for the panel regressions� But is this e�ect

of quantitative signi�cance as well� In non�linear models� the estimated coe�cients do

not represent marginal e�ects� Moreover� coe�cients are not directly comparable across

di�erent speci�cations� We will use two ways to assess and compare the magnitude of

the impact of unemployment on satisfaction�

Firstly� we compute the change in probability of being dissatis�ed that is caused by

unemployment for an individual with otherwise unchanged average characteristics� In

the ordered probit model the predicted probability of dissatisfaction is given by

dP �Sit � �� �  ���� � x�
it
��� �
�

whereas in the random e�ects probit model it is given by

dP �Sit � �� � � �  �x
�

it
��� ���

��



�This probability cannot be computed for the �xed e�ects logit model�� Secondly� we

compute �compensating income variations�� that is� the relative increase in income

that is needed to compensate an individual for the drop in satisfaction due to un�

employment� Since log�income� and unemployment interact linearly this variation is

easy to calculate and independent of other characteristics� if a ��� percent increase of

income raises happiness by �inc and unemployment decreases satisfaction by �ue� then

the compensating variation is simply given by �ue
�inc� The situation is somewhat

complicated by the fact that we include several interactions and the growth rate of in�

come� Typically� we will report the compensating variation for an individual aged �� to

�� at the start of the unemployment spell �UEDUR���� Furthermore� we will sum the

level and the change e�ects of income to derive the overall improvement in satisfaction

caused by an increased income� Other means of interpreting the coe�cients exist� In

the order probit case� slope coe�cients can be compared to the threshold values� For

instance� one may ask whether an e�ect is strong enough to move the individual from

response �� say� to response 	 or 
� In the conditional logit case� the coe�cients can

be interpreted as measuring changes in the log�odds caused by changes in x�

Initially� we discuss the results from the ordered probit regressions� The pooled regres�

sion can be rejected in favor of the unrestricted regressions that allow for di�erential

slopes for men and women� The test statistic is �� � ����
� Nevertheless� we discuss

the pooled results� since they are directly comparable to the regressions reported in

Clark and Oswald� As in Clark and Oswald� the negative e�ect of unemployment on

satisfaction is U�shaped in age� Unemployment is worst for people in the middle of

their careers� For this group� the negative e�ect is larger than the negative e�ect of

bad health� Income has a signi�cantly positive e�ect when measured in levels� but no

e�ect in changes� In contrast� Clark and Oswald �nd no signi�cant e�ect of income�

which may be due to the fact that they use a mental distress score as the dependent

variable whereas we consider satisfaction�

The income e�ect is small relative to the unemployment e�ect� The compensating

�	



income variation is ���
� that is� income would need to increase by more that ���

percent to o�set the negative e�ect of unemployment� Given the problems of the

income measure that were discussed above� we take this number only as an indicator of

the magnitude of the unemployment e�ect rather than a point estimate of the actual

income compensation needed� The substantial size of the unemployment e�ect is also

evident when alternative metrics are used� unemployment in the middle age group is

su�cient to cross threshold values and cause responses to drop by one� The probability

of dissatisfaction increases from � percent for an employed individual to �
 percent for

an otherwise identical unemployed individual� At the same time we �nd that non�

participation has a minor negative impact on satisfaction� Hence� it appears that it is

not �non�employment� that matters but unemployment rather than non�participation�

A further results is that satisfaction of the unemployed is U�shaped in the unemploy�

ment duration with a minimum at �� month� Taken at face value� this result complies

neither with the shock�optimism�pessimism sequence suggested in Harrison ���	�� nor

with the Easterlin hypothesis� However� the e�ect is not statistically signi�cant� The

insigni�cance may be caused by measurement error in this variable since it is based

on retrospective calendar information for the previous year� As in Clark and Oswald

������ we �nd that satisfaction is U�shaped in age� This e�ect is well determined and

robust across speci�cations �except for the �xed e�ect logit� where the e�ect cannot be

picked up properly�� The minimum is around the age of ��� We take this as an empiri�

cal regularity without attempting to o�er an economic explanation� We �nd that both

marriage and post�graduate degrees contribute to increased satisfaction levels� though

the magnitude of these e�ects is a fraction of the unemployment e�ects� Finally� we

notice that satisfaction is subject to a negative trend over the �ve year period� This

trend� which has been apparent in the raw tabulations in Table �� thus persists after

controlling for various socio�economic characteristics�

Splitting up the sample by sex� we �nd evidence for large di�erential e�ects of labor

market status� Reporting only pooled results like in Clark and Oswald ������ may be

�




quite misleading� The main di�erence is that men are much more a�ected by unem�

ployment� For instance� for a mid�aged male� the e�ect of unemployment is ����
� as

compared to ����� for a mid�aged female� This translates to an increase in the probabil�

ity of dissatisfaction of �� percentage points for male� but only � percentage points for

female� In fact� for females aged 
� or over� unemployment has no signi�cant negative

e�ect at all� In addition� males are negatively a�ected by non�participation� whereas

women are not� and women have a larger estimated increase in satisfaction from a given

increase in income� The other coe�cients are quite similar across gender� Overall� we

conclude from the ordered probit regressions that there is substantial evidence for a

detrimental e�ect of unemployment on satisfaction� in particular for men�

We obtain the same result when we allow for individual speci�c e�ects and employ

panel techniques� The regression results are given in Table 
� We report results for the

random e�ects probit and the �xed e�ects logit separated by sex� Note that in the �xed

e�ect logit� all time invariant regressors are excluded� Also� the number of individuals

is reduced since only cases with variation in the binary satisfaction response over the

�ve years can be included� For both speci�cations� the homogeneity restriction of no

individual speci�c e�ects is rejected� In the random e�ects probit model� the t�value

under the hypothesis of no intra�individual correlations of the errors �	 � �� is ���

for males and ���
 for females� Thus� H� is rejected� For the �xed e�ect logit model�

we report the Hausman statistic for a test against the pooled logit model� The test�

statistics of 
��� for males and ���	 for females are signi�cantly greater than ���critical

values at any signi�cance level� As expected� we �nd evidence for individual speci�c

unobserved heterogeneity in the satisfaction responses�

However� allowing for such e�ect does not substantially alter the conclusions� For

the ordered probit estimations� unemployment is the single most important source of

dissatisfaction� Based on the random e�ect probit model� unemployment increases the

probability of dissatisfaction for a middle aged male by �� percentage points� The

coe�cient is twice as large as the coe�cient for good health� and the compensating

��



income variation is ��� � Based on the conditional logit model� the compensating

income variation is ��� � Thus� there is considerable variation in the point estimates of

the e�ects� However� in no case does the required o�setting relative increase in income

fall below ��� percent� The main di�erence between the ordered probit and the panel

results for male is that the interaction between age and unemployment is insigni�cant in

the latter� In contrast� family status and health have quite similar e�ects� Overall� the

panel estimates have larger estimated standard errors than the pooled ordered probit

coe�cients� This is due to several factors� the ordered probit model can use more

variation in the dependent variable� the individual speci�c e�ects take out variation

previously attributed to the regressors� and the number of observations is substantially

lower in the conditional logit model�

For women� we �nd the same similarities in the results for the di�erent speci�cations�

Again� the standard errors are larger� Unemployment only hurts women in the �����

age group� and non�participation has no detrimental e�ect at all� Good health is an

important and signi�cant contributor to satisfaction� as is marriage and income�

� Conclusions

Using data on life�satisfaction for ��
� to ��
� from the German Socio�Economic Panel�

we perform a multivariate analysis of the determinants of satisfaction� We �nd that�

after controlling for various observed individual characteristics and after exploiting the

panel structure of the data to allow for individual speci�c e�ects� unemployment has a

signi�cant and substantial negative impact on satisfaction� By including income in the

regressions� we can decompose the overall cost of unemployment to the individual into

a pecuniary and a non�pecuniary part� The pecuniary cost of unemployment depend

on the associated reduction in household income� To �nd an upper bound� assume that

the only component of household income is the wage income of the individual� Then�

unemployment will reduce income by around �� percent� or one minus the replacement

��



ratio� On the other hand� the compensating income variation required for men is at

least a ��� percent increase in income� If we take this as an estimated lower bound

for the non�pecuniary cost of unemployment� we �nd that at least ���!��������� 	�

percent of the total cost of unemployment are non�pecuniary� The pure non�pecuniary

e�ect of unemployment is large enough to increase the probability that a mid�aged

male is dissatis�ed by more than �� percentage points�

These costs are expected to be subject to social conditioning and the data exhibit

the patterns pointing that out� the non�pecuniary costs are higher for men than for

women� One implication of our study is to call for employment generating policies and

for them rather than for alternative redistributive mechanisms designed to mitigate the

�insu�cient� income e�ects of unemployment exclusively�

��
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Table �� Satisfaction �	
��

Value � � � � � 
 � 	 
 � ��

N ��� 
� ��	 �

 ��
 ���
 	
� ���	 ���� ���� �
��

percent ����� ����� ����� ����� ����
 ����� ���
� ���
� ���
� ����� �����

Notes�

� �� completely dissatis�ed" ��� completely satis�ed�

��



Table �� Average Satisfaction and Proportion

of Individuals with Low Satisfaction�

��

 ��
� ��
	 ��

 ��
�

All

Average satisfaction 	���� 	���� 	���	 	���� 	����

Low satisfaction �in #� ����� ����� ����� ���	� ���
�

N �
�� �
�� �
�� �
�� �
��

Employed

Average satisfaction 	���
 	���� 	���
 	���
 	���


Low satisfaction �in #� ���
� ����� ���
� ����� �����

N ���� �
�� �


 �		
 �	�


Unemployed

Average satisfaction ����� ����� ����� ���
� �����

Low satisfaction �in #� ����� ���
� ����� ����
 �����

N ��� ��� ��
 ��� ��


Employed with Unemployment Experience

Average satisfaction 	���	 	���
 	���� 	���
 	����

Low satisfaction �in #� ���	� ����
 ���
	 ���	� �����

N �
� ��� ��� ��� ���

Out of labor force

Average satisfaction 	��
� 	��
� 	���� 	���� ���
�

Low satisfaction �in #� ���	� ���
� ���
� ����� ����


N ���� ���� ���� ��
� ��
�

�Individuals with low satisfaction are those reporting a satisfaction level of � or below

on the ���� scale�

�




Table �� Change in labour force status and change in satisfaction

a� MALE �N����
��

Labor Force Status in t

Employed Unemployed No Participation

Labor Force Status in t� �

Employed ������ ���	�� ������

�	

�� ��		� ���	�

Unemployed ��
�� ����� �����

��	
� ���
� ��
�

No Participation ��
�� ���
�� ����


���� ��
� �����

b� FEMALE �N������

Labor Force Status in t

Employed Unemployed No Participation

Labor Force Status in t� �

Employed ������ ���
�� ������

��	
�� ����� ���
�

Unemployed ���
� ����� �����

���� ���
� �����

No Participation ����� ������ ����



���� ��
� ��	���

Notes�

Cell sizes in parentheses�

Data are pooled for the years ��

���
��

��



Table �� Satisfaction Equation� Ordered Probit Model

Pooled Male Female

coe�� s�e� coe�� s�e� coe�� s�e�
Constant ����� �����
� ���	� ������� ���
� �������
MALE ����
� �����
�
UNEMP �����
 ����
�� ������ ������� �����
 ����
��
UNEMP�AGE��� ������ ����	
� ������ �����
� ������ �������
UNEMP�AGE����� ������ �����
� �����
 ����

� ����	
 �������
UNEMPDUR ������ �����	� ������ ������� ������ �����
�
UNEMPDURSQ����� ����� ������� ������ �����
� ����� �������
PREVDUR ������ ������� ������ ������� �����
 �������
NOPARTIC ������ �����
� ����	� �����
� ���
� �������
SELFEMP �����	 ������� ����
	 �����
� ����

 �������
PARTTIME ������ �����
� ����
� ������� ������ �������
MARRIED ����� �����	� ����� ������� ����� �������
OKHEALTH ����
 ������� ����� ������� ����� �������
AGE ����
� ������� ������ ������� ������ �������
AGESQ����� ����� �����
� ���	
 �����	� ����� �����	�
VOCATIONAL D� ���
� ������� ����� ������� ����� �������
UNIVERSITY D� ����� ������� ���
� ������� ���	� ����
��
LOGINCOME ����
 �����	� ����
 ������� ���
� �����
�
CHANGEINC ����
 ������� ����� ������� ����
 �������
��
� �����	 ������� �����
 �����
� �����	 �������
��
	 �����	 ������� ������ �����
� ����
� �������
��

 ������ ������� ����	
 �����
� ������ �������
��
� ������ ������� ����	
 ������� ����

 �������
�� ����
 ������� ����� �����
� ����� �������
�� ��
�� �����	� ����� �����	� ��
�� �������
�� ��
�
 ������� ��

	 ������� ��

	 �������
�� ���
� ������� ����	 ������� ���
� �����
�
�� ��			 ������� ��	
� ������� ��
�� �����	�
�� ����� ������� ����� ������� ����� �����	�
�	 ����� ������� ����� �����
� ����
 �����	�
�
 ����
 ������� ����� �����
� ����� �����
�
�� ����� ������� ����� ������� ���
� �������

Log�Likelihood ��

���
 ���	�	�� �������	
Log�Likelihood H� �������� ����
��
 �����	��
Observations ���

 ����
 ���
�

�	



Table 
� Panel Regressions for Life�Satisfaction�

MALE FEMALE

Random E�ects Fixed E�ects Random E�ects Fixed E�ects

coe�� s�e� coe�� s�e� coe�� s�e� coe�� s�e�

Constant ��
�� ����
�� ������ �������

UNEMP ���
�� �����
� ����
	 ����

� ����� ������� ������ ����
��

UNEMP�AGE��� ����
� �����
� ����
 ���
�
� ����

 ������� ������ �������

UNEMP�AGE����� ������ ����
	� ����
 ������� ���

� ������� ���
�� ���
�
�

UNEMPDUR ������ �����
� ������ �����	� �����	 ������� ����� ����	��

UNEMPDURSQ����� ����	 ����	�� ����� �����
� ����	 ������� ������ ����	��

PREVDUR ������ ������� ������ �������

NOPARTIC ���
�� ����
�� ����
	 ������� ����	 ������� ����
� �����
�

SELFEMP ����

 �����	� ����� �����
� ����
	 ������� �����
 �����	�

PARTTIME ����	� ����	�� ������ ���

�� ����� ����
	� ������ �������

MARRIED ����� �����
� ��
	
 ����
�� ����� ����	�� ��
�� �������

OKHEALTH ����
 ����
�� ����� �����
� ��
�� ����
�� ����� �������

AGE ����	� ������� ����� ������� �����
 ������� ����	� �����
�

AGESQ����� ���
� ������� ������ ������� ����� ������� ����� �����
�

VOCATIONAL D� ����
 ������� ����� �������

UNIVERSITY D� ���
	 �����
� ���
� ����

�

LOGINCOME ����
 �����
� ���	� �����
� ���	
 �����
� ���
� �������

CHANGEINC ���

 ����	�� ���
� ����	�� ���
� ����	�� ����
 �������

	 ���
� ������� ����� �������

No� of individuals �
�� 

� ���� 
�


Log�Likelihood ��	
��� ��
�
 ���
��� ������

Log�Likelihood H�
� ��
���
 ��

��


Hausman test 
��� ���	

Notes�
�Dependent variable is � if the individual reports a satisfaction level between 
 and

�� ��satis�ed��� and � if the individual reports a satisfaction level between � and �

��dissatis�ed���
� H� � �� � � � � � �k � �" This restrictions cannot be imposed in the panel logit model

which has no intercept�

�



