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Chapter 5 

The structure of well-being 

5.1 Introduction 

One of the most prominent and elusive concepts in the behavioral sciences 
is the concept of well-being. In economics, the mainstream opinion since 
Robbins (1932) is that well-being is so elusive as to defy direct measure
ment. The extensive psychological literature on this issue is much more 
optimistic (see Kahneman, Diener and Schwarz (eds, 1998)). We define 
well-being by the question module originally devised by Cantril (1965) 
in line with this literature. This asks individuals to evaluate the quality 
of their life as a whole on a (0,10) scale; we will attempt to explain the 
answers by observable variables. We interpret this subjective concept of 
well-being as an evaluation of an objective situation described by a vector 
Xj, standing for the age, education, income, etc., of individual i. We write 
this subjective evaluation as W=W(x*). We interpose an intermediate level 
from x to W, viz., the level of aspects of well-being, e.g., the evaluation of 
work, leisure, finances, health, etc. These partial evaluations are denoted 
as Wi = W^x1), W2 = W2(x2),. . , , Wfc = Wk(x

k). Our thesis is then that 
the evaluation of life as a whole depends on the partial evaluations and on 
a number of basic variables, like income, age, family size, and education. 
We suppose 

W=W(W1(x1) , W2{x2),.., Wk(x
k); x) 

This two-level relationship is sketched in Figure 5.1 for one of the ob
jective variables, viz. income, which is an explanatory variable for job 
satisfaction, financial satisfaction, housing satisfaction, and so on. The 
numerical effects are explained in Section 4. Through this structure of 
well-being, we get an idea as to how income affects well-being. A similar 
figure may be drawn for other 'basic' variables. 

The paper is organized as follows. In Section 2, we review the relevant 
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well-being 

direct 

Figure 5.1: The direct and indirect effect of income on well-being 
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literature. In Section 3, we discuss measurement issues and describe the 
German data set used. In Section 4, we present the model, the estimation 
results, and derive the income-equivalent effects of changes in exogenous 
variables. Section 5 concludes. 

5.2 The literature 
There is much psychological and sociological literature on the meaning and 
analysis of individual evaluations of life, going back at least to Bradburn 
(1969) and Cantril (1965). Good surveys of the recent literature can be 
found in Veenhoven (1996), Diener et al. (1997), and the chapters in Kah-
neman et al. (1998, eds)1. Much work has been done on either satisfaction 
with life as a whole or on the satisfaction with respect to some domain, 
such as job satisfaction (Clark and Oswald (1996)), or health satisfaction. 
These individual measures of satisfaction have then been related to 'objec
tive' variables, like age, education and income, and 'subjective' variables, 
like personality traits. The main finding is that subjective variables explain 
individual satisfaction levels better than objective variables (Diener et al. 
(1997)). Some recent work has looked at the correlation between partial 
satisfactions and well-being (Plug (1997) or Veenhoven (1996)) and found 
partial satisfactions to be strongly correlated with well-being. This paper 
expands on this work by setting up a two-level model where these partial 
satisfactions themselves are explained by objective variables. 

In economics, the use of self-reported measures of well-being is uncom
mon2 , although there is a lot of recent work on the meaning and determi
nants of job satisfaction (Rain et al. (1991), Levy-Garboua and Montmar-
quette (1997)), and on the causal relationship between unemployment and 
satisfaction, e.g. Clark and Oswald (1994), Winkelmann and Winkelmann 
(1995), and Woittiez and Theeuwes (1998). There is no work we know of, 
which analyzes job-satisfaction in the broader context of explaining well-
being. Another partial satisfaction that has been studied extensively in 
economics is financial satisfaction (for a review see Van Praag and Frijters 
(1998)), from which it emerged that 'objective' variables did explain finan
cial satisfaction well. As to the analysis of the determinants of well-being, 

1 There is also a list with the most-cited articles in this field at 
http:/www. cob. vt.edu/market/isqols/bibres. htm 

2Some exceptions are Plug and Van Praag (1995), Dow and Juster (1985), Gershuny 
and Halpin (1995). Most economic analyses use "objective" variables as indicators 
of individual or collective well-being (see Nussbaum and Sen (eds, 1993)). In that 
literature, proxies for well-being are used, such as income, education, literacy levels and 
other capabilities. 

http://vt.edu/market/isqols/bibres
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only the relationship between income and well-being, both at the indi
vidual and national level, has been considered in both the economic and 
psychological literature (e.g. Easterlin (1995), Diener et al. (1995) Diener 
and Suh (1997, 1998), Oswald (1997), and Headey and Krause (1988)). 

5.3 Measurement issues and data 

Metaphysical concepts like velocity, pressure, temperature, etc., are all 
operationalised by an accepted measurement procedure. The choice of 
measurement procedure always contains some arbitrary elements, but gains 
in acceptance with wide usage. For the concept of well-being however, 
there is no consensus yet as to how to measure it. Although we use a 
specific procedure in this paper, it does not imply that we have described 
the metaphysical concept perfectly, nor that our description is the only 
one possible. We suggest a question module originally devised by Cantril 
(1965) as our point of departure3 : 

"On a scale from 0 to 10, whereby 0 stands for very unsatisfied 
and 10 stands for perfectly satisfied, how would you rate your 
life as a whole?" 

The resulting answers are bounded from below and above. As the 
information contained in the answers is essentially a level, any positive 
monotonie transformation will retain the same information. In order to 
make the data more tractable for analysis, we apply the following transfor
mation procedure. We transform the values found by applying the inverse 
of a differentiable distribution function F(x), defined on (-oo,+oo). We 
define the empirical distribution of the sample by the sample fractions: 

Po = response frequency answering 0 

P! = response frequency answering 1 

Pio= response frequency answering 10 

We then define 

3Cantril 's original question contained 11 vertical levels, from 0 to 10. As Cantril was 
the first to use such a question in large-scale cross-cultural surveys, we have attributed 
the method to him. In another tradition, a 1-7 scale is used, known as the Likert-scale. 
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wo=N-1(ip0) 

w ^ N - ^ o + \pi) 

w10=N l{po + ..+ps + \'pw) 

where N(.) is the standard normal distribution function. In this way 
we specify a well-being value w* for each respondent i. The reason for us
ing the empirical distribution is that there may be tacit conventions in a 
population that extremes are avoided, which would imply that an answer 
0 or 10 is very extreme, while in other populations people may tend to 
extremes, so that 0 or 10 are not unusual at all: Schwarz (1995) argues 
that respondents treat questionnaires as conversations and are influenced 
by conventions that apply in other situations that require numerical trans
lations of evaluations. Thinking in stereotypes, it would seem likely that 
the moderate Scandinavians are less likely to assign extreme values than 
the more flamboyant Italians. The use of the normal distribution function 
is a matter of convenience. We call this procedure 'empirical normaliza
tion'. It originates from Plug and Van Praag (1995). We refer to Ravaillon 
and Lokshin (1998) who use the Cantril instrument for income evaluations. 

For the empirical work, we use the 1992-wave of the German Socio-
Economic Panel (GSOEP), described in Wagner et al. (1993)4. We use a 
subsample of 8760 West-German and 3853 East-German persons. 

The distribution of well-being measured as W on a 0-10 scale is depicted 
in Figure 5.2, while Figure 5.3 depicts the density of w on a (-oo, +oo) scale. 

4The GSOEP is a longitudinal household survey sponsored by the Deutsche 
Forschungsgemeinschaft and organized by the German Institute for Economic Research 
(Berlin), and the Center for Demography and Economics of Aging (Syracuse Univer
sity). We are grateful to these institutes and the project director Dr. G. Wagner for 
making this dataset available. 
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Frequencies of raw answers 
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Figure 5.2: frequency of raw answers 

Frequency of normalized answers 
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Figure 5.3: frequency of normalized answers 
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We note that both distributions have two peaks, which reflects the fact 
that the distributions differed markedly in East and West Germany in 1992, 
a few years after 'die Wende', the lower peak being due to the East-German 
respondents. We therefore split the sample into two subsamples for East 
and West-Germany Apart from general satisfaction, the GSOEP contains 
satisfaction levels on various aspects of life, viz., job satisfaction (JobS), 
financial satisfaction (FinS), housing satisfaction (HouS), health satisfac
tion (HeaS), leisure satisfaction (LeiS), and environment satisfaction (En-
virS). These partial satisfactions were also normalized. The averages for 
the whole sample are presented in Table 1 and for the subdivisions into 
workers and non-workers in West and East Germany5. 

Table 1: average satisfaction levels on a (0-10) scale in the GSOEP for selected sub-groups 
all West-G workers East-G workers W-G non-w E-G non-w 

general sat. 6.91 7.34 6.31 7.10 5.93 
job sat. 7.24 7.42 6.85 
housing sat. 7.10 7.23 6.35 7.57 6.97 
financial sat. 6.65 7.15 6.00 6.84 5.52 
health sat. 6.84 7.21 7.21 6.35 6.07 
leisure sat. 6.63 6.40 5.52 7.51 7.14 
environment sat. 5.78 6.23 4.09 6.36 4.35 
N 12513 5224 2347 3436 1506 

Some remarkable differences were revealed, all statistically significant 
due to the large number of respondents. In general, the non-workers and 
East-Germans are less satisfied with life as a whole and with most partial 
areas. The fact that those without a job are less satisfied in general was 
already noticed by Winkelmann and Winkelmann (1995), who found that 
unemployment leads to a drop in satisfaction in Germany. We may see 
that those without jobs, however, are more satisfied with their housing and 
their leisure time than workers. This may reflect the fact that non-workers 
invest more time in enjoying their leisure and their housing conditions. Of 
course, such relations may differ according to gender, education, and age 
groups. As there are many older respondents among the non-workers, it is 
not surprising that non-workers report a much lower satisfaction with their 
health. The East-German respondents are especially dissatisfied with their 
environment and their financial situation, as might have been expected (cf. 
Prick et al. (1995)). The levels of general satisfaction in Germany are 

5An individual is classified as non-working if he or she does not have a paid job. 
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rather high in comparison to other nations, as has been shown in studies 
using the World Value Survey which surveys 45 different countries (e.g. 
Diener and Suh (1998)). 

5.4 Partial satisfactions and well-being 

We are interested in the explanation of the six partial satisfaction levels 
by objectively measurable variables. We estimated a suitable regression 
equation for each partial satisfaction6. The specifications were selected on 
the basis of intuitive plausibility and best fit. Separate analyses have been 
performed for West-German workers, East-German workers, West-German 
non-workers, and East-German non-workers. The reason for splitting the 
data-set in such a way is that the variable job-satisfaction is obviously non
existent for the non-workers and hence we expect the coefficients of many 
subjective and objective variables to differ. Apart from expecting that the 
structure of well-being will differ between West and East-Germany, the 
distinction between West and East in this paper also reflects the fact that 
the questionnaires differed slightly for East and West-Germans in 1992. 

We show the results of the four samples in Table 2. We mention some 
difficulties. We found some variables to be insignificant and have dropped 
them in earlier specifications7. Some variables appear both linearly and 
squared, because a non-linear relationship was found. This is notably the 
case for age, where we included log(age) and [log(age)]2. Education was 
specified as the logarithm of years of education, where we deviate from the 
usual Mincerian specification of including education as a linear variable, 
although the difference in outcomes is small (see also Plug, Van Praag 
and Hartog (1998)). Because the error-terms of individual equations are 

6Although each satisfaction question is an ordinal index which can be analysed with 
ordered probit or logit, it was found in Plug and Van Praag (1995), Plug (1997) and 
Frijters and Van Praag (1998), that the outcomes of such procedures were almost iden
tical to the outcome of regression analyses because we have 11 points on the ordinal 
scale. Hence we also used the more easily interprétable and flexible regression technique 
in this case. 

7Many specifications, methods and variables were tried. Some of the insignificant 
variables that were dropped were: whether the partner of the respondent had any income 
of his/her own, an interaction term between income and family size, the desired number 
of working hours (both linear and squared), size of the dwelling, number of rooms in the 
dwelling, number of visits to the doctor, employment status in last job, gross incomes, 
interaction terms of health with age, education and partner. Some variables were not 
used, because they were endogenous with the partial satisfactions they explained: the 
"adequacy of living space" in housing satisfaction, the "condition of the house" in 
housing satisfaction, and the " state of health" in health satisfaction. 
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correlated, we use the Seemingly Unrelated Regression (SUR) technique 
by Zellner, which takes any correlation between the error-terms of each 
equation into account, to improve efficiency. If a variable was not asked in 
the questionnaire put to that group, it was omitted from the table. 
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Table 2: Partial satisfactions in the GSOEP with SUR 
W-G Workers E-G w W-G non-w E-G non-w 

Job satisfaction* 
ln(age) -2 24*** -1.90 
In2 {age) 0.33*** 0.32 
ln(income) 0.29*** 0.09 
ln(education) -0.06 -0.19 
ln (# adults) -0.14*** -0.01 
ln (# children+1) 0.08*** 0.10** 
male (0=no, l=yes) 0.05** 0 14*** 
health (l=bad,. . , 5=good) r\ -i - T * * * 0.16*** 
ln( work income) 0.05** 0.29*** 
ln(work hours) -0.04 0.92 
rln(#desired hours) 12 
L l n (# work hours) J 0.15 0.16 

probability of promotion 
(l=low,..,4=high) 0.31*** 

ln(distance to work in minutes) -0.10 

Financial satisfaction* 
ln(age) -2.34*** -2.38** -6.54*** -7.14*** 
In2(ape) 0.33*** 0.31** 0.92*** 0.98*** 
ln(income) 0.30*** 0.29*** 0.45*** 0.43*** 
ln(education) 0.32*** 0.03 0.22*** -0.14 
ln(#adults) -0.13*** -0.26*** -0.23*** -0.30*** 
ln(#children+l) -0.50** -1.93*** -1.31*** -1.86*** 
ln(income)*ln(#children+l) 0.06 0.24*** 0.07 0.24*** 
male (0=no, l=yes) 0.10*** 0.10*** 0.15*** 0.13*** 
health 0.10*** 0.08*** 0.15*** 0.04** 
ln(savings) 0.11 n i l * * * 0.06*** 0.09*** 
probability of promotion 0.12*** 
living together (0=no, l=yes) 0.10*** 0.19*** 0.16 -0.12 
partner work? -0.04** -0.12*** 0.02 0.15 

Housing satisfaction* 
ln(age) -4.45*** -7.27*** -5.22*** -4.18*** 
In2 (age) 0.70*** 1 10*** 0.80*** 0.65*** 
ln(income) 0.15*** -0.17** 0.21*** 0.13 
ln(education) 0.06 -0 71*** 0.02 -0.55*** 
l n ( # adults) -0.64*** 0.03 -0.95*** 0.17 
ln (# children+1) -1 24*** 0.69 -2.68*** 1.34 
In (income) * ln( #children+1 ) 0.09 -0.07 0.23*** -0.15 
ln (# family members) 0.52*** -0.12 0.90*** -0.42 
male (0=no, l=yes) -0.01 -0.03 0.03 0.05 
health 0.10*** 0.08*** 0.07*** -0.02 
ln(monthly housing costs) 0.25*** 04Q*** n i y * * * g 4Q*** 

Table 5.2: * not shown are intercept terms, dummies indicating whether any of 
the continuous variables were missing for individuals, and dummies denoting the 
type of work.** denotes significant at 90% confidence level. *** denotes signif. 
at 99%. 
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Table 2 (continued): Partial satisfactions in the GSOEP with SUR 
W-G w E-G w W-G non-w E-G non-w 

Health satisfaction 
ln(age) -0.14 -0.63 -4.08*** 0.73 
In2(ape) -0.10 -0.05 0.39*** -0.28 
ln(income) 0.14*** 0.04 0.07 -0.08 
ln(education) 0.08 0.45*** 0.46*** 0.37** 
ln(# children+1) -0.73** -0.35 -1.89*** -0.04 
ln(income)*ln(# children+1) 0.09** 0.06 n 94*** 0.02 
male (0=no, l=yes) -0.12*** -0 11*** 0.08 -0.02 
ln(# days sick) -0.28*** -0.29*** -0.23*** -0.40*** 
living together (0=no, l=yes) -0.04 -0.06 0.10*** -0.02 

Leisure satisfaction* 
ln(age) -5.96*** -6.21*** -6.37*** -3.15*** 
In2(ape) 0.84*** 0.91*** 0.96*** 0.51*** 
ln(income) 0.07*** -0 17*** 0.11*** 0.06 
ln(education) 0.02 -0.39*** -0.08 -0.39*** 
ln(# adults) -0.07** 0.07 -0.05 -0.06 
male (0=no, l=yes) -0.24*** -0.13*** -0.21*** -0.13*** 
health 0.09*** 0.10*** 0.09*** 0.05** 
ln(work hours) -0.59*** -0.57 
living together (0=no, l=yes) -0.05** -0.31*** -0.18*** -0.09 

Environment satisfaction* 
ln(age) -1.34 -2.22 -1 70*** -2.49** 
In2 (ape) 0.23** 0.32 0 OQ*** 0.34** 
ln(income) 0.15*** -0.02 0.10*** -0.07 
ln(education) -0.21*** -0.27*** -0.19** -0.15 
male (0=no, l=yes) -0.11*** -0.04 -0.02 -0.02 
health 0.07*** 0.07*** 0.04*** -0.06** 
living together (0=no, l=yes) -0.17*** 0.04 -0.16*** 0.09 

N 5186 2334 3358 1506 
system R2 0.08 0.10 0.14 0.12 

Table 5.2: 
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job satisfaction 

The most important variables explaining job satisfaction are income, health 
and family composition. As may be expected, both the income of the job 
and family income in total have a positive effect on job satisfaction. We 
also find that for all four groups, job satisfaction reaches its lowest point 
at about the age of 31, whereafter it rises again8. The variable working 
hours is not very important. The positive coefficient of [ ' " f f ^ ^ f f ] 2 

suggests that individuals who want to work very long hours, but do not 
actually work many hours, are more satisfied with their jobs, which seems 
plausible. However, working hours do not seem to have the large effect on 
job satisfaction one might expect from standard economic theory. As in 
other studies (Clark and Oswald (1996), Clark (1997)), healthy males have 
higher levels of job satisfaction than females or unhealthy respondents. 
The family composition effect reveals that a high number of adults in 
the household reduces the job satisfaction (at constant levels of household 
income), whereas a high number of children increases job satisfaction. This 
might imply that single persons are more satisfied with their work and that 
workers prefer the working situation above being at home, if they have 
numerous children. We distinguish between the respondent's income and 
the incomes of the rest of the household. Their effects differ in West- and 
East-Germany as the effect of own income is relatively more important in 
the East. Notice that in the East, female labor participation was much 
higher than in the West, which may explain why having an income of one's 
own was considered more important in the East. 

financial satisfaction 

As found in other studies of financial satisfaction in Europe (Van Praag, 
Hagenaars and Van Weeren (1982), Plug et al. (1996)), financial satis
faction decreases with family size. A higher number of children especially 
reduces financial satisfaction, which would indicate a high cost of children, 
as is also found for Russia (Frijters and Van Praag (1995, 1998)). The 
effect of children is less on higher income groups, as can be seen from the 
positive coefficient of the interaction term between income and the number 
of children. A higher family income and family savings increase financial 
satisfaction. Satisfaction is lowest around 35 years. A surprising finding 

If we term ßage and ßage2 the coefficients of ln(age) and ln2(age) respectively, then 
the extremum lies at an age of e{~0a,-"/2ß^'2'>. We mention that if we include only the 
variable age, job satisfaction was found to increase with age, as is found in other analyses 
of job satisfaction (e.g. Clark (1997)). 
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is the strong positive influence of education in West-Germany. Perhaps 
this reflects that higher-educated respondents spend their income more 
effectively. The main difference between the four groups was that in East-
Germany there was information available on the self-reported probability 
of being promoted in the next year, the anticipation of which increased fi
nancial satisfaction. Apart from this, it seems that in East-Germany, both 
workers and non-workers faced a higher cost of children than in West-
Germany; education in East-Germany did not positively affect financial 
satisfaction. 

housing satisfaction 

Many housing satisfaction studies use explanatory variables which we con
sider to be endogenous, such as 'subjective appreciation of the dwelling' 
and 'size of the house': see Whiteford and Morris (1986). We do not use 
these variables. Our results are therefore hard to compare with other stud
ies. However, we may see that there is a turning point at about 25 years of 
age, that income and health positively affect housing satisfaction, and that 
the higher the number of adults and children, the lower the housing satis
faction, which all seem plausible. The positive coefficient of housing costs 
is also as expected. The more a household spends on housing, the more 
quality it gets, and the more satisfaction we expect a household to derive 
from its housing. An unexpected difference between groups is the absence 
of family composition effects in East-Germany and a negative effect of fam
ily income and education on housing satisfaction in East-Germany. It may 
be that in the communist society higher educated and wealthier people 
could not profit as much from subsidies and easy access to state-subsidised 
housing, as those with the status of 'Arbeiter' (worker). Whereas in West-
Germany, more household members seem to mean less space and less sat
isfaction for the respondent, this does not hold in East-Germany. Perhaps 
family relationships were somewhat different there, which might also be a 
reason for the differences in leisure satisfaction. 

health satisfaction 

One of the main findings in the vast literature of the determinants of health 
satisfaction (see the review in Cohen (1997)) is that older respondents are 
less satisfied with their health. This is also found in this study. A higher 
income and a low number of children are positively related to health sat
isfaction, as may be expected. Perhaps the most revealing finding is that 
working men are less satisfied with their health than working women, while 
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there is no such difference for non-workers. Hence, the popular perception 
that men are more stressed by their work seems to hold, at least for Ger
many in 1992. The main difference between the groups, apart from the 
effect of gender, is that a higher family income seems to make no difference 
in health satisfaction for non-working respondents. 

leisure satisfaction 

Satisfaction with leisure increases with income, health and shorter working 
hours. Leisure satisfaction reduces with age until about 35; after 35, it 
increases with age. Perhaps this reflects the decreasing importance of other 
aspects of life after midlife. Again we see that males are less satisfied with 
their leisure, which may reflect the fact that leisure is less important to men. 
The presence of a partner, or other adults living in the household, does not 
increase leisure satisfaction as might be expected, but has an opposite effect 
in West-Germany. Hence, it would seem that Germans enjoy their leisure 
best outside the family context. As to the other groups, family income 
did not increase leisure satisfaction in East Germany and again education 
had a negative influence on East-German leisure satisfaction. Perhaps this 
structural difference in the effect of education in East and West-Germany 
reflects the degree to which the higher educated in East-Germany in 1992 
were frustrated in their ambitions, and hence did not enjoy their housing 
or leisure. 

environment satisfaction 

Satisfaction with the environment in West-Germany increases with income, 
age and health. Again, males are less satisfied with the environment than 
females. Those with a partner are less satisfied with the environment, and 
the higher educated are less satisfied with their environment, which per
haps reflects a greater awareness of the state of the environment amongst 
the higher educated. In East-Germany again income is not important for 
satisfaction with the environment, and the presence of a partner does not 
negatively influence environment satisfaction, again suggesting that the 
West-German respondents prefer to be alone, whereas the East-German 
respondent still enjoys time together with a partner. A surprising finding 
is that healthy non-working respondents in East-Germany are less satisfied 
than unhealthy ones, which is the only significant negative effect of health 
found on any partial satisfaction. Perhaps healthy respondents travelled 
more and hence noticed the bad environment more in East-Germany in 
1992. 
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Corre la t ions 

A methodological question is to what extent the error-terms of the equa
tions, which partly represent omitted variables and partly a random dis
turbance or individual traits, are correlated. In Table 3 we present the 
correlation matrices for the group of West-German workers. The diago
nal elements are the variances; the covariance matrices for the other three 
groups have almost the same coefficients for the corresponding cells and are 
not shown. We distinguish between covariances of the structural parts of 
the equations and the error-terms. The high-covariances of the error-terms 
suggest that individual effects may be relevant. We have therefore used 
the SUR-technique in the previous table (Zellner (1962)). 

Table 3: correlations between satisfactions for West-German workers* 
Structural correlations 

jobS finS housS healthS leisS envirS 

jobS .46 
finS .69 .53 
housS .39 .54 .56 

healths .36 .23 -.19 .66 

leisS .35 .18 .17 .18 .47 

envirS .41 .25 .42 -.11 .38 .39 

GenS .35 .28 .17 .13 .17 .16 

Residual correlations 

jobS 
.98 

finS housS healthS leisS envirS 

jobS 
jobS 

.98 
finS .48 .89 
housS .27 .42 1.04 

healths .21 .24 .14 1.02 

leisS .27 .35 .30 .16 .99 

envirS .24 .28 .26 .15 .23 .98 

GenS .42 .57 .35 .50 .36 .29 

The diagonals are variances 

Job satisfaction, housing satisfaction and financial satisfaction are highly 
correlated, both structurally and residually, suggesting that in each case 
material circumstances are very important. Health satisfaction has a neg
ative structural correlation with housing satisfaction and environmental 
satisfaction, even though it is residually positively correlated with all par
tial satisfactions. We suggest that this is mainly due to the effect of age 
and education on these partial satisfactions: whereas a higher age affects 
health satisfaction negatively, housing satisfaction and satisfaction with 
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the environment rise strongly after the age of about 35. A higher level of 
education has a strongly negative influence on environmental satisfaction, 
which perhaps reflects a greater degree of awareness, and higher education 
has a positive effect on health satisfaction. 

5.4.1 Well-being 

Looking back at Figure 1, we hypothesize that well-being, operationalized 
as general satisfaction (GenS), is a weighted average of the partial satis
factions and some additional variables which capture the possibility that 
some partial satisfactions are not present in the data. We estimate the 
following two possible specifications: 

GenS=£,5=i ajPS3 + ß'X + egs 

In the second specification, we replace the actual PSj 's by their struc
tural predictions in Table 2. In the second stage of this two-stage instru
mental variable regression (2SLS), general satisfaction is explained by these 
estimates: 

GenS=E -=i otjPSj + ß'X + egs 

where PSj stands for the partial satisfactions and PSj for the corre
sponding structural estimates used as an instrument for PSj. We present 
the estimates in Table 4. 
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Table 4: General satisfaction in the GSOEP with OLS 
W-G Workers E-G w W-G non-w E-G non-w 

ln(age) -2.12*** -1.82 -0.37 a Q*** 

In2 (age) 0.31*** 0.26 0.05 0.96*** 
ln(income) 0.02 -0.04 -0.07*** 0.06 
ln(educ) -0.15*** -0.04 0.003 -0.28** 
male 0.01 0.06** 0.08*** 0.05 
jobS 0.09*** 0.13*** 
finS 0.38*** 0.46*** 0.38*** 0 44*** 
housS 0.06*** 0.07*** 0.09*** 0.05*** 
healS 0.23*** 0.10*** 0.31*** 0.21*** 
leisS 0.10*** Q 1 1 * * * 0.10*** 0.15*** 
envirS 0.06*** 0.05*** 0.07*** 0.08*** 
living together? 0.12*** 0.02 n i y * * * 0.07 
ln(income)*ln(children-|-l) 0.10** 0.13 0.04 0.04 
ln (# family members) -0.57 -1.08 -0.28 -0.34 
l n 2 ( # family members) -0.09*** 0.07 -.02 -0.11 
living together * In ( children-!-1) 0.81** -0.91 0.87 -1.54 
living together * ln(children+l) 

*ln(income) -0.11** 0.12 -0.12 0.22 

N 5224 2334 3358 1490 
R2 0.50 0.44 0.48 0.40 

signif at the 90% confidence level. *** significant at the 99% confidence level. 
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Table 4 (continued): General satisfaction in the GSOEP with 2SLS 
W-G Workers E - G w W-G non-w E-G non-w 

ln(age) A 1 1 * * * 6.53*** 26.24*** 19 14*** 

In2 (age) -0.75*** -0.93*** -3.97*** -3.16*** 
ln(income) -0.72*** -0.08 -0.65*** -0.19** 
ln(educ) 0.63*** 0.60*** 0.60*** 2.56*** 
male Q 4g*** 0.19*** 0.81*** 0.93*** 
predicted jobS 0.04 0.16*** 
predicted finS 0.52*** 0.79*** 0.42*** 0.65*** 
predicted housS 0.08 0.08 -0.21** -0.01 
predicted healS 0.05 0.01 0.35 -0.14 
predicted leisS 0.07 0.63** 3.43*** 7.12*** 
predicted envirS 1 ^ ^ y ^ 1.88*** 2.96*** 1.19** 
living together? 0.90*** 0.15 1 r>-\ * * * 0.78*** 
ln(income) *ln(children+1 ) 0.15*** 0.35** 0.04 0.09 
ln (# family members) -0.98** -2.66** -0.36 -0.79 
l n 2 (# family members) -0 17*** 0.03 -0.06 -0.05 
living together * ln(children+l) 0.90 0.89 0.34 -0.07 
living together * ln(children-l-l) 

*ln(income) -0.13** -0.12 -0.07 -0.001 

N 5224 2334 3358 1490 
R2 0.17 0.12 0.24 0.17 
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Looking at the OLS coefficients, we see that the partial satisfactions 
all contribute significantly and positively to general satisfaction, as may 
be expected. The most important partial satisfaction seems to be finan
cial satisfaction, especially in East-Germany. As found in other studies 
(Diener et al. (1997)), health satisfaction is very important, whereas job 
satisfaction is less important than the time most respondents spend work
ing would suggest. This neglects an important indirect effect of a job, that 
is via earnings, which increases the total effect of a job. Hence, as Headey 
and Krause (1988) already argued for the GSOEP-data, health and income 
are amongst the principal determinants of general satisfaction. 

As to the effect of objective variables, we see that the effect of age on 
general satisfaction mirrors the effect of age on most partial satisfactions, 
i.e., the effect of getting older is negative until about 35, whereafter the 
effect becomes positive. Note that this age effect does not include the 
possible effect of becoming older on losing one's job. As Table 1 showed, 
the group of non-workers have lower levels of general satisfaction. Hence, 
if becoming older has a negative effect on well-being, it is mainly through 
losing a job. 

We may also see that the direct effect of income is small in all groups, 
although we shall see that the total effect is much larger, and that the 
presence of a partner living in the household has a positive effect on general 
satisfaction in all groups, which seems plausible. 

As to the effect of children on well-being, a complicated picture emerges. 
Firstly, the effect of children on well-being is negative for respondents with 
low incomes in all groups, because for low incomes, the effects of the vari
ables ln(children+l) and (living together *ln(children+l)) outweigh the 
effect of (ln(income)*ln(children+l)). At about the mean income level in 
each group, the effect of the first child becomes positive. For subsequent 
children, the effect of the variable (ln(children+l))2 means that for all but 
East-German workers, that each subsequent child has a lower satisfaction 
effect on general satisfaction than the previous child. For mean incomes 
of all but East-German workers, this means that the satisfaction effect of 
children becomes negative after only 1 or 2 children, whereas for higher-
income respondents, the effect becomes negative after 3 or 4 children. This 
would imply that households with higher incomes should be expected to 
have a higher number of children, which is indeed the case, and that many 
families around median incomes should have no children, which is also the 
case (Plug and van Praag (1995) and Van Praag and Plug (1998)). For 
East-German workers, the results are different. There, the impact of each 
additional child is more positive than the impact of the previous child, or 
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at least the positive effect remains constant9. We suggest that this is due to 
the child-policies of the German Democratic Republic, which encouraged 
working couples to have children by providing free-child care for children 
above 1 year, by coupling the distribution of state-provided housing to 
the status of being married with children, and by allowing women time-off 
from work for each birth. Indeed, when the GDR's child-policies fell away, 
East-German fertility rates dropped dramatically (Conrad et al. (1996)). 

The 2SLS-results were highly sensitive to the choice of instrumental 
variables for the partial evaluations, which is a common problem in instru
mental variable estimation10. We may add that we could find no instru
mental variables which were both highly correlated with the partial satis
factions, but were not correlated to egs. Apart from being hard to find, 
there is also the problem raised by Heekman (1997), that instrumental 
variable estimators are meaningless if the individual uses any information 
not available to the researcher to make choices affecting the endogenous 
variables. These are in our case omitted variables, contained in the partial 
error-terms. These problems only become worse when we estimate a struc
tural equations model. Therefore, we proceed with the OLS results in the 
remainder because they were quite robust with respect to specification. 

We now consider the total effect of basic variables on general satisfac
tion, the path of which was sketched in Figure 1 of the introduction. For 
instance, the income coefficient of job-satisfaction(JobS) equals 0.29 while 
the impact of job satisfaction on well-being equals 0.09. Multiplication 
yields 0.03, which is the effect of income on GenS via JobS. Hence we see 
that the biggest indirect effect of income on well-being is from financial 
satisfaction (FinS) and that the total indirect effect is much larger than 
the direct effect, which equals 0.02. The cumulative effect of a change in 
income on GenS, which equals the sum of all the indirect effects plus the 
direct effect, equals 0.22. As with other objective conditions, the effect of 
income is much stronger when we use the partial satisfactions as interme-

9Obviously, this holds only within the range observed in the data-set, as this would 
otherwise imply that having an infinite number of children is optimal. 

10Many different possibilities were explored, including the use of lagged partial sat
isfactions and lagged exogenous variables as instruments for the partial satisfactions. 
The recurring problem was a high sensitivity of the results to the choice of variables 
and an interpretation problem. Another approach tried was explaining first differences 
with regression techniques (this is in itself already a "best guess"-technique as there 
are no methods yet to analyse first differences in ordinal response data). The problem 
encountered was that first-differencing removed most of the information as the amount 
of changes in most variables was small and non-random, which made the results highly 
sensitive to definitions and specifications. For a review of problems with panel analyses 
in the GSOEP, see Landua (1991). 
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diätes, then in one-level models11. The effects given here do not reflect 
the complete story as GenS has been transformed from the (0,10) scale to 
the (-00, +00) scale. Hence, if we want the effect on the (0,10)-scale we 
have to transform back. Considering the effect of changes in the objective 
variables on well-being in the gravity point of the samples, we find Table 5 

Table 5: The total effect of a change in basic variables on general satisfaction 
on a (0,10)-scale in the gravity points of the sample 

W-G workers E-G w W-G non-w E-G non-w 

A 
ln(age) -0.057 -0.001 0.095 0.806 
ln(income) 0.372 0.123 0.278 0.411 
ln(education) -0.044 -0.194 0.357 -0.625 
ln(# adults)* -0.179 -0.204 -0.167 -0.266 
ln(# children+1) 0.045 0.121 -0.222 -0.010 

average well-being 7.34 6.31 7U0 5JK3 

* this refers to an aditional adult who is neither an income earner nor a partner 
of the respondent. 

An example of the gravity points: for W-G workers, e l n ^ = 3 6 , e'n( i n c o m e>=3752 DM, 
„In (education)__-19 An (adults) = i *j „In (#children+l)_-t gc 

The figure 0.372 in the second row, first column, denotes the sum of 
the marginal effects of an increase in income on general satisfaction via all 
the partial satisfactions plus the direct effect reported in Table 4. Hence, if 
A ln(mcome) = 0 . 1 , then we would expect the reported general satisfaction 
level of the individual, which at the gravity point of the sample for West-
German workers equals 7.34, to increase by 0.0372. 

Looking at each variable in turn, we find that among workers, a higher 
age implies a lower level of well-being, as we might expect, whereas amongst 
non-workers, a higher age implies a higher level of well-being. This may 
reflect the fact that unemployment carries a stigma for young persons in 
particular. 

The coefficient of income is higher than the direct effect found in pre
vious studies (Plug and Van Praag (1995), Diener et al. (1997)), which 
reflects the importance of income due to its effect on partial satisfactions. 
A higher level of education implies a lower level of well-being amongst 

11 The total-effects do come close to the coefficient of reduced-form models, which 
relate well-being to objective variables only. The income coefficient is for instance very 
close to the reduced-form coefficient found for Russia in 1993/1994 (see Frijters and Van 
Praag (1988)). 
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workers (at constant income levels), which may reflect the higher levels of 
ambition of educated persons. We note that for West-German non-workers, 
who are often retired, more education leads to higher well-being, whereas 
for East-German non-workers, the effect of more education is strongly neg
ative. The frustrations of many highly educated young East-Germans right 
after 'die Wende' seem to be mirrored by these findings. 

The fact that an increase in the number of adults strongly reduces 
well-being (at constant income levels) seems plausible. The total effect 
of children is interesting. For West-German workers, having more than 
the average number of children reduces well-being, indicating that they 
have their optimal number of children or more. For East-German workers, 
the effect is positive, indicating that they have a sub-optimal number of 
children. This may be because of housing limitations, job-insecurity (which 
carries the danger of the effect of extra children becoming negative after 
job loss), or the liberal allowance system in the former GDR. 

Finally, by interpreting the results as causal relationships, we look at 
the income-equivalent effect of a change in exogenous factors, i.e. the per
centage change of household income that is equivalent in its effect on satis
faction to a change in another exogenous variable. The effect of exogenous 
variables depends on the present circumstances of the respondent because 
of the logarithmic specification and the interactions. Hence we take a 30 
year old West-German worker with partner, with 10 years of education, at 
median household income, and no children as our reference person. If we 
increase the age of this person by one year, JobS is expected to decrease 
by 0.00085, which in turn decreases GenS by 0.000079. In order to keep 
GenS constant despite this effect, individuals would have to get an 0.2% 
increase in income to compensate. Hence the income-equivalent effect of a 
rise in age by one year is -0.2%. If we perform the same exercise on several 
satisfactions, for our reference person we get: 

Table 6: The %-income equivalent effect of a change in 
exogenous variables for West-German workers 

jobS finS housS healths leisS envirS 
General Satisfaction 
direct eff. total eff. 

1 year older -0.2% -0.4% 0.4% -2.8% -0.3% 0.3% 
1 extra year educ. -0.2% 5.4% 0.1% 0.7% 0.1% -0.5% 
first child 2.4% -4.8% -8.8% 2.4% 0% 0% 

-0.4% 
-6.7% 
8.6% 

-3.4% 
-1.1% 
-0.2% 

the reference person is a 30-year old West-German worker with a partner, 
no children, median household income and 10 years of education. 

-3.4% 
-1.1% 
-0.2% 
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We can see from these results that the first child does not actually 
increase the well-being of the reference person. We may also see that the 
income-equivalent amounts, which can be interpreted as shadow-prices, 
are quite substantial. For education, we see that although the equivalent 
amount of income is positive for most partial satisfactions, the total effect 
is still negative, mostly due to the negative direct effect of education on 
general satisfaction. 

Obviously, the effects are different for other reference situations due to 
the non-linearities of the model. 

5.5 Conclusion and discussion 

In this paper, we have made an attempt to explain 'well-being', opera-
tionalized as satisfaction with life as a whole, by decomposing it into a 
number of partial satisfactions and then explaining these partial satisfac
tions by objective variables. We found that income and the presence of 
a partner living in the household of the respondent, have strong positive 
influences on well-being in all the samples in our paper. Another result 
was that having a high level of education and the presence of many adults 
(other than the partner) had a negative influence on well-being. The main 
result was that the indirect effects of objective variables on well-being via 
partial satisfactions were found to be much greater than the direct effects. 

It is obvious that this analysis does not catch the whole of life. There 
remain a number of factors, individual traits, etc., which escaped our anal
ysis, but which translated into high correlations between the non-structural 
parts of the partial satisfactions. In this analysis we utilized and could only 
utilize a limited number of 'objective' variables, since we lacked information 
about personal traits as positive affect, negative affect, autonomy, etc., and 
human assets and abilities like being good-looking, IQ, social skills, having 
healthy children, etc. Obviously such non-observed factors might explain 
a lot of what is now left unexplained. It has for instance long been known 
that personality has a very strong influence on the individual answers in 
the analysis of general satisfaction. Indeed, it would be very interesting to 
cover personality traits and human assets as well in future work. 

But, how much more can we expect? For statistical purposes, where 
the population rather than separate individuals is considered, the question 
is what is the influence of those variables under the control of policy makers 
on well-being. The kind of model used in this paper seems a good step to 
obtain some insight into the effects of objectively measurable variables on 
well-being. 
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